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Executive Summary 
The City and County of Honolulu, Department of Design and Construction is proposing to 
reconstruct/rehabilitate and replace selected sewer lines in the Waiau area of the Island of Oahu.  The 
project is part of the City’s overall long-term effort to upgrade and reconstruct/rehabilitate Honolulu’s 
aging sewer system.  This A draft environmental assessment been prepared for the Waiau Area Sewer 
Rehabilitation/Reconstruction project in accordance with the State of Hawaii, Chapter 343, Hawaii 
Revised Statutes environmental guideline and requirements.  Said document was published in the Office 
of Environmental Quality Control Environmental Notice from January 23, 2010 to February 22, 2010 for 
a 30 day commenting period.  The final environmental assessment document contains responses to 
comments received during this period.  The final environmental assessment document contains changes 
made to reflect comments received: new text is denoted with an underline and text that is no longer valid 
is denoted with a strikeout. 
 
The sewers in the project area are old.  A recent survey performed revealed that approximately 10,800 
linear foot of sewer lines in the project area are in need of reconstruction/rehabilitation and in some cases, 
replacement, due to reasons ranging from sewer lines nearing capacity, cracks, and deterioration.  Those 
sections with capacity issues are shown on Figure 1-2 of this report. 
 
The project involves couple of construction methods to either replace the existing lines with new lines or 
rehabilitate in place.  Replacement or upsizing of sewer lines will be done by conventional open trenching 
method.  This work typically takes one to three weeks for any one manhole to manhole segment, which 
may measure up to 350 feet long.  Where new sewer lines are installed in the same alignment as the 
existing sewers, temporary bypass sewer lines will be installed to maintain sewer service during the work. 
 
Reconstruction/rehabilitation work is proposed to be performed as much as practical with a less invasive 
trenchless technology, which involves rehabilitating the pipes using a cured-in-place pipe liner.  Work is 
done through the manholes, and one or more segments can be accomplished within three days.  A 
temporary bypass sewer line will be installed as required to maintain sewer service during the work.  This 
method is less costly and causes less disruption to the surrounding area than open trenching method.  The 
net end result would be the minimizing of infiltration and the regaining of pipe capacity.  However, it is 
not applicable to all segments: some open trench work is inevitable. 
 
During construction, the project is likely to result in temporary noise, air quality, and traffic impacts.  
These impacts will shift to different locations within the project area as each sewer line segment is 
completed.  The degree of impacts would be generally much greater with the open trench method than 
cured-in-place pipe method.  In either case, there would be minimal disruption to sewer service. 
 
Major sources of noise include sheet pile driving, pavement saw cutting, operating pumps and generators, 
compaction equipment, and other construction equipment.  There would not be significant odors during 
construction, as temporary bypass lines would be provided, and sewage will generally not be exposed to 
the atmosphere.  Nonetheless, trench work will result in dust and there may be short-term odors due to 
manhole venting and the use of resins in the cured-in-place pipe process. 
 
Because most sewer lines are within the public right-of-way, lane closures and traffic diversion will be 
involved.  To mitigate these impacts, vehicle and pedestrian detours, traffic control devices, and warning 
signs will be used.  Where necessary, traffic flow will be directed by construction workers or special duty 
police officers.  Access for local traffic and emergency vehicles will be maintained at all times.  Residents 
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and businesses in the affected areas will be notified in advance when work is scheduled through 
community meetings, distribution of flyers, and press releases. 
 
The proposed project would have long-term beneficial impacts on the project area by correcting the 
existing conditions that have resulted in sewer spills and backups, thereby safeguarding public health and 
welfare.  
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Acronyms and Abbreviations 
BMP     best management practices  
CAB     Clean Air Branch 
CCH     City and County of Honolulu 
CCTV     closed circuit television  
CDA     Civil Defense Agency 
CFR     Code of Federal Regulations 
CIP      capital improvement project 
CIP     cast iron pipe 
CIPP     cured-in-place pipe  
CO     carbon monoxide 
CWRM     Commission on Water Resource Management 
DAR     design alternatives report  
dB     decibel 
dBA     A-weighted decibels  
DLNR     Department of Land and Natural Resources 
DOH     Department of Health 
DOT Highways    Department of Transportation, Highways division 
DPP     Department of Planning and Permitting  
DTS     Department of Transportation Services 
EA     environmental assessment  
EIS     Environmental Impact Statement  
ENV     Department of Environmental Services  
FEMA     Federal Emergency Management Agency 
FHA     Federal Highways Administration  
FIRM     Flood Insurance Rate Map 
FONSI     Finding of No Significant Impact  
fps     feet per second 
GIS     Geographic Information System  
HAR     Hawaii Administrative Rules 
HECo.     Hawaiian Electric Company 
HRHP     Hawaii Register of Historic Places 
HRS     Hawaii Revised Statutes 
IBC     International Building Code 
I/I     infiltration and inflow  
kV     kilo volt 
LCA     Land Commission Award 
LUC     Land Use Commission 
M&E     M&E Pacific, Inc.  
MSL     mean sea level 
NPDES     National Pollutants Discharge Elimination System 
NRHP     National Register of Historic Places 
OEQC     Office of Environmental Quality Control  
OIBC     Oahu Island Burial Council 
OSHA     Occupational Safety and Health Act 
OTS     Oahu Transit Services 
PPT     parts per thousand 
PUCDP     Primary Urban Center Development Plan  
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PVC     polyvinyl chloride  
RDII     rain derived infiltration and inflow  
ROH     Revised Ordinance of Honolulu 
ROW     right-of-way  
SHPD     State Historic Preservation Division 
SMA     Special Management Area 
SMH     sewer manholes  
SSO     sanitary sewer overflow 
TMK     tax map key  
UIC     underground injection control 
USDA     United States Department of Agriculture 
USFWS    United States Fish and Wildlife Services  
VCP     vitrified clay pipe 
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Project Profile 
Applicant:   City and County of Honolulu 
    Department of Design and Construction, Wastewater Division 
    650 South King Street 
    Honolulu, Hawaii 96813 
 
Agent:    AECOM  
    1001 841 Bishop Street, Suite 16900 
    Honolulu, Hawaii 96813 
    Contact: Lambert Yamashita 
    (808) 529-7248 
 
Project Name:   Waiau Area Sewer Rehabilitation/Reconstruction  
 
Determination:   Environmental Assessment 
 
Project Location: The project area is located in the Waiau ahupuaʻa, adjacent to the Pearl 

Harbor, Pearl City, Blaisdell Park, and Waimalu neighborhood.  The 
project area is bounded by Moanalua Road, Kaahumanu Street, Neal 
Blaisdell Park, Pearl Harbor (East Loch), Hawaiian Electric Company 
(HECo.) Waiau Substation, and Kuleana Road.   The project area is 
bisected by Kamehameha Highway into mauka and makai areas.  

 
Tax Map Keys:   9-8-05; 06, 08, 20, 21 
 
Land Area:   Approximately 53 acres 
 
State Land Use District:  Urban 
 
Land Use Zoning:  A-1 (low-density apartment), AG-2 (general agriculture), B-2   
    (community business), I-2 (intensive industrial), and R-5 (residential).   
    Additionally, there is a Federal parklands easement traversing the  
    project area abutting the shoreline. 
 
Special Management Area:  Area makai of Kamehameha Highway is within Special Management  
    Area.  
      
 
Flood Zone:   D (undetermined, but possible flood hazards) according to Federal  
    Emergency Management Agency Flood Insurance Rate Map   
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1 PROJECT DESCRIPTION 
1.1 General Project Description 

The project area is located in the Waiau ahupuaʻa area in Pearl City on the Island of Oahu.  The project 
area encompasses approximately 53 acres, approximately 10,800 linear feet of gravity sewers, and 75 
sewer manholes (SMHs).  The project includes all sewer lines that enter the sewer line on Kamehameha 
Highway from the manhole downstream of Kuleana Road to three manholes downstream of Kaahumanu 
Street, near Waimalu Stream.  See Figure 1-1. 
 
The project area is bounded by Moanalua Road, Kaʻahumanu Street, Neal Blaisdell Park, Pearl Harbor 
(East Loch), Hawaiian Electric Company (HECo.) Waiau Substation, and Kuleana Road.  The collection 
system services both commercial and residential developments and requires constant maintenance. 

1.2 Project Background 
The Waiau Area Sewer Rehabilitation/Reconstruction project is a result of the recommendations for 
capital improvement projects (CIPs) from the Final Sewer Infiltration and Inflow (I/I) Plan (December 
1999).  The Final Sewer I/I Plan and the accompanying Volume 1 of 9—Honouliuli I/I Engineering 
Report of the Sewer Rehabilitation and Infiltration & Inflow Minimization Study (December 1999) 
determined that basin 7D01A in the Pearl City area had a high R factor—the ratio of rain derived 
infiltration and inflow (RDII) to wastewater volume or percentage of storm water entering the collection 
system—and high maintenance.  As such, rehabilitation for I/I reduction was recommended. 
 
A design alternatives report (DAR) was completed to evaluate the existing project area sewer system 
(hydraulic and structural deficiencies) and to recommend alternatives to reduce I/I to prevent sanitary 
sewer overflows (SSO) in the project area.    
 
The sewer systems in the project area were assessed using data collected from the topographic survey, 
surface reconnaissance, closed-circuit television (CCTV) inspections, sewer life span, sewer capacity 
analysis, and sewer manhole inspections.  The assessment revealed several issues with the existing sewer 
lines: 
 

• Pipes above their capacity: According to the INFIX program, there are five segments in the 
project area that are over pipe capacity.  Four pipes are main trunk lines on Kamehameha 
Highway and the other is in an easement between Kaulike Drive and Kamehameha Highway.  
Refer to Figure 1-2. 
 

• Broken pipes: According to the CCTV in the project area, there are seven broken pipes.  These 
pipes are located in different parts of the project area.  Refer to Figure 1-3. 
 

• Pipes with slopes less than or equal to zero (sags): There are two pipes in the project area that 
have slopes less than zero.  The pipe segments with negative slopes and their location are shown 
in Figure 1-4.  It does not appear that the negative slopes result in sewer backup or cause 
hydraulic problems. 
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• Pipes that do not meet minimum slope: Many of the sewer lines in the project area do not meet 
the minimum slope defined in the CCH’s Design Standards of the Department of Wastewater 
Management, Volume 1 (July 1993).  Most sewer lines in the project area were designed prior to  
these standards; as such, some sewer lines were designed with slopes less than the minimum 
standard.  The minimum slope requirements ensure a minimum velocity of two feet per second 
(fps) when flowing full and minimize odor and grease buildup.  For most pipes with this 
deficiency, raising the upstream invert or lowering the downstream invert less than six inches will 
change the slope to meet the minimum slope.  The locations of the pipes that do not meet the 
minimum slope are shown in Figure 1-5. 
 

• Pipes with cracks and fractures: There are numerous pipes in the project area with cracks 
(visible lines along the length or circumference) and fractures (open cracks with the pipe in 
place).  Nevertheless, the collection system is in a relatively good condition considering the age 
of the sewer lines.  Cracks can lead to fractures and eventually lead to broken pipes.  Refer to 
Figure 1-6. 
 

• Pipes with debris and deposits: The majority of the pipes in the project area have debris and 
deposits.  Debris and deposits may result from sewer lines that do not meet the minimum slope 
and the wastewater does not meet the minimum velocity of two (2) fps.  Grease deposits could be 
a result of improper disposal of grease from residential and commercial uses.  In many of the 
pipes, the debris and deposits do not affect the capacity of the pipes.  It is inferred that pipes with 
debris and deposits require frequent cleaning.  Refer to Figure 1-7. 
 

• Pipes with other issues: There are some pipes with various deficiencies, including corrosion, 
root-penetration, infiltration, intruding seal, and offset or separated joints.  All five cast-iron pipes 
in the project area have some corrosion.  According to the CCTV in the project area, there are a 
number of pipes with root penetration.  Also shown in the CCTV are two areas of infiltration, a 
section with an intruding seal, and areas with offset or separated joints.  Refer to Figure 1-8. 

Additionally, of the 75 manholes in the project area, 74 were located and inspected.  Visual observation 
noted that most SMHs have a flow guard and all SMHs are unlined.  The results from the inspection are 
shown in the final DAR of May 2009 (Section 3.4.6, Table 4).  The assessment concludes that 
rehabilitation is required some of the manholes.  Of the 74 manholes inspected, 60 are in good condition 
and the other 14 require rehabilitation.  Problems associated with the 14 manholes include cracks, missing 
concrete or mortar, flaking cone, and/or required removal and replacement of the rungs.  See Figure 1-9. 
 
Based on the assessment discussed above, it was determined in the DAR (finalized May 2009) that 
reconstruction, rehabilitation, and/or replacement of the existing sewer lines would be warranted.   
 
Four alternatives were presented in the DAR:  
 

 Alternative 1 (No-Action Alternative):  No actions proposed to remediate the existing condition 
of the sewer lines; 
 

 Alternative 2: Replace the existing sewer lines with open trenching or pilot tube micro-
tunneling; 
 

 Alternative 3: Rehabilitate the existing sewer lines using the cured-in-place pipe (CIPP) method;  
 

 Alternative 4 (Preferred Alternative): A combination of sewer line replacement using open 
trenching method and rehabilitation using CIPP method.    
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The Preferred Alternative (Alternative 4) proposes the following: 
 

• Replacing the existing cast-iron pipes, broken pipes, undersized pipes, and select pipes with 
slope issues.  The existing cast-iron pipes are proposed to be replaced with polyvinyl chloride 
(PVC) pipes.  Pipes nearing capacity would be upsized to meet their peak flow; 

• Rehabilitating pipes with cracks, fractures, and other issues (e.g., roots) with CIPP; and 
• No rehabilitation for pipes without structural issues.  Not all pipes with slopes less than 

minimum would be replaced as it may be infeasible to achieve the minimum allowable slope.  
This is especially true if the pipe segment is structurally sound and is not experiencing any 
hydraulic problems.    

1.2.1 Project Funding 

The estimated construction cost for Alternative 4 (Preferred Alternative) is approximately $7,000,000, 
based on conceptual sketches and diagrams provided in the DAR, and not based on actual quantity take-
off from design details.  Consequently, it is recommended the costing provided in the environmental 
assessment to be used for comparing alternatives and not actual budgeting purposes. 

1.2.2 Project Schedule 

Construction of the project is expected to commence in 2011 at the earliest.  

1.2.3 Permits and Approval Required 

 Table 1-1 Required Approvals and Permits 
City and County of Honolulu 

Department of Planning and Permitting (DPP) 
Construction Plans Approval 
Public Right-of-Way (ROW) Permit to Excavate 
Grubbing, Grading, and Stockpiling Permit 

Department of Environmental Services, Environmental 
Quality Division (ENV) 

Discharge of Effluent (Hydrotesting – temporary) 

Department of Transportation Services (DTS) Street Usage Permit 
State of Hawaii 

Department of Health (DOH) 

Community Noise Permit for Construction Activities 
Community Noise Variance 
National Pollutants Discharge Elimination System 
(NPDES) Construction Dewatering Permit 
NPDES Hydrotesting Permit 
NPDES Construction Stormwater Discharge 
Initial Non-covered Source Permit 

Department of Transportation, Highways Division (DOT 
Highways) 

Construction Plan Approval 
Use and Occupancy Agreement to Perform Work Upon 
a State Highway 

Disability and Communication Access Board Conformance with Accessibility Guidelines 
Office of Environmental Quality Control (OEQC) Environmental Assessment (EA) 
Department of Land and Natural Resources, 
Commission on Water Resource Management 

Stream Channel Alteration Permit for any alterations to 
the bed and/or banks of a stream channel 

Source: AECOM M&E Pacific, 2009, 2010 
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1.3 Changes Made to the Final EA 
Throughout the Final EA document, changes were made to reflect comments received on the Draft EA.  
New text is denoted with an underline and text that is no longer valid is denoted with a strikeout. 
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2 ENVIRONMENTAL SETTING 
2.1 Location, Land Use, and Topography 
A survey of the ground elevation and invert elevation of the existing manholes were performed by 
AECOM M&E Pacific, Inc. (M&E) from May to July 2008.  The ground elevations and invert elevations 
would be compared with the City and County of Honolulu (CCH) Geographic Information System (GIS) 
database elevations to determine if the manholes have settled.  The topography of the project site is 
generally flat.  Elevations along the project alignment range from nine feet to 43 feet above mean sea 
level (MSL). 

2.2 Climate 
Honolulu’s climate and that of the project area in Waiau are typical of the leeward coastal lowlands 
characterized by mild temperatures, abundant sunshine, infrequent severe storms, moderated humidity, 
and persistent north easterly trade winds.  For most of Hawaii there are two seasons, summer from May to 
October and winter from October to April.  The warmest month is in August with an average a high of 
89° Fahrenheit (°F) and a low of 75°F, while the coldest month is February with a high of 81°F and a low 
of 65°F.  Typically rainfall occurs between the months of November and April however, varies from year 
to year; the mean annual rainfall is approximately 23 inches.  The relative humidity ranges between 56 
and 72 percent.  Typically prevailing trade winds are from the northeast throughout most of the year.  
However, the occasional Kona winds bring warm humid air from the south.  The project area is located in 
an urbanized environment; its microclimate varies somewhat from the overall climate of the region.  The 
core of the project area, with its abundance of brick, concrete, and asphalt surfaces tend to absorb the 
solar energy, heat up, and re-radiate that heat to the ambient air resulting in slight temperature differences. 

2.3 Geology and Soils 
Figure 2-1 shows the soil types within the project area, according to the Soil Survey of Islands of Kauai, 
Oahu, Maui, Molokai, and Lanai, State of Hawaii (United States Department of Agriculture [USDA] Soil 
Conservation Service, 1972).  
 

• Hanalei silty clay (HnB), with two to six percent slopes.  Runoff is slow and erosion hazard is 
slight. 

• Keaau clay (KmbA), saline with zero to two percent slopes.  Keaau clay occurs in depressions 
adjacent to the ocean or in pockets within the limestone areas where seepage water evaporates. 

• Molokai silty clay loam (MuB), with three to seven percent slopes.  Runoff is slow to medium 
and the erosion hazard is slight to moderate. 

• Molokai silty clay loam (MuC), with seven to 15 percent slopes.  This soil occurs on knolls and 
sharp slope breaks.  Runoff is medium and the erosion hazard is moderate.   

• Tropaquepts (TR), are poorly drained soils that are periodically flooded by irrigation in order to 
grow crops that thrive in water.   

• Waipahu silty clay (WzA), with zero to two percent slopes.  This soil is nearly level and occurs 
on dissected terraces adjacent to the ocean.  Runoff is slow or very slow and erosion hazard is 
none to slight.   

• Waipahu silty clay (WzC), with six to 12 percent slopes.  Runoff is medium and the erosion 
hazard is moderate.  
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2.4 Flood, Tsunami, and Earthquake Hazards 
As indicated by the Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Map 
(FIRM), the project area is located in Zone D.  In an area as such, flood hazard is possible even though its 
base elevation or the possibility of flood hazard has not been determined.   
 
According to the Oahu Civil Defense Agency (CDA) Tsunami Inundation Map for Oahu, the project area 
is outside of the tsunami inundation zone.  Nevertheless, in anticipation of future natural disasters, the 
Oahu CDA has identified two emergency shelters at Ilima Intermediate School and Campbell High 
School in Ewa Beach.  
 
Oahu is in Seismic Zone 2A, which is characterized as being susceptible to earthquakes that may cause 
minor damage to structures.  Zone 2A is based on the International Building Code (IBC), which contain 
six seismic zones, ranging from zero 0 (no chance of severe ground shaking) to four 4 (10 percent chance 
of severe shaking in a 50-year interval); Zone 2 is subdivided into two zones that correspond numerically 
to the effective horizontal peak bedrock acceleration (or equivalent velocity) that is estimated as a 
component of the design base shear calculation.  Seismic Zone 2A has a Z-factor (seismic zone factor) of 
0.15 and is not associated with a particular fault zone.  Seismic Zone 2B has a factor of 0.20 and indicates 
an association with known crustal faults (Department of Land and Natural Resources [DLNR], 2008). 

2.5 Hydrology 
Nearby the project site are Waiau and Kalauao springs situated to the east of the project site (0.04 miles at 
the closest point from the project site).  The project area is located within the Waimalu aquifer system, a 
major source of potable water with a sustainable yield of 45 million gallons per day (DLNR, Commission 
on Water Resource Management [CWRM], 2008).  The underground injection control (UIC) line, or the 
boundary between non-drinking water aquifers and underground sources of potable water, abuts the Pearl 
Harbor shoreline (DOH, 1999).  Some of the basal groundwater in the Pearl Harbor area exit through 
these springs.     

2.6 Flora and Fauna 
Within the project area, fauna is limited to birds and mammals that have adapted to urban environment.  
There are no endangered or threatened species occurring in the project area and no critical habitats within 
the project area.  There have been recorded sights of the endangered Hawaiian Stilt (aeʻo) and Hawaiian 
Gallinule (ʻalae ʻula) water birds in the adjacent Pearl Harbor coastlines.  
 
Most of the project area is a highly modified urban environment with no significant naturally occurring 
vegetation; the exception is a vacant parcel with an AG-2 use (tax map key [TMK] 9-8-005-002) 
containing a wetland (Figure 2-2).  A wetland is an area of land where soil is saturated with moisture 
either permanently or seasonally.  The area may also be covered partially or completely by shallow pools 
of water.  Wetlands are considered the most biologically diverse of all ecosystems.  According to the 
United States Fish and Wildlife Service (USFWS) said parcel contains three designations:  

• PAB3H: [P] palustrine, [AB] aquatic bed, [3] rooted vascular, [H] permanently flooded. 
o  [P] palustrine: Includes all non-tidal wetlands dominated by trees, shrubs, emergent (vegetation that is 

rooted below water but grows above the surface), mosses or lichens, and all such wetlands that occur 
in tidal areas where salinity due to ocean derived salts is below 0.5 parts per thousand (ppt).   
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o [AB] aquatic bed: Includes wetlands and deepwater habitats dominated by plants that grow principally 
on or below the surface of the water for most of the growing season in most years.  Aquatic beds 
generally occur in water less than 6.6 feet deep and are placed in the Littoral Subsystem. 
 

o [3] rooted vascular: Includes a large array of vascular species in the Marine and Estuarine systems.  
Commonly referred to as grassflats.  In the Riverine, Lacustrine, and Palustrine systems, these species 
occur at all depths in the photic (pertaining to light) zone.  They often are in sheltered areas that have 
little water movement, and can also be found in the flowing water of the Riverine System, where they 
may be streamlined or flattened in response to high water velocities.  Some species are characterized 
by floating leaves. 
 

o [H] permanently flooded: Water covers the land surface throughout the year in all years. 
 

• PEM1F: [P] palustrine, [EM] emergent, [1] persistent, [F] semi-permanently floored. 
o  [P] palustrine: see above for description. 

 
o  [EM] emergent: Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and 

lichens.  This vegetation is present for most of the growing season in most years.    
 
o  [1] Persistent: Dominated by species that normally remain standing at least until the beginning of the 

next growing season.  This subclass is found only in the Estuarine and Palustrine systems. 
 
o  [F] Semi-permanently Flooded: Surface water persists throughout the growing season in most years.  

When surface water is absent, the water table is usually at or very near the land's surface. 
 

• R4SBCx: [R] riverine, [4] intermittent, [SB] streambed, [C] seasonally flooded, [x] excavated.    
o [R] riverine: Includes all wetlands and deepwater habitats contained in natural or artificial channels 

periodically or continuously containing flowing water or which forms a connecting link between the 
two bodies of standing water.  Upland islands or Palustrine wetlands may occur in the channel, but 
they are not part of the riverine System. 

2.7 Historic and Archaeological Sites 
There are no sites listed on the Hawaii or National Register of Historic Places (H/NRHP) or known 
archaeological resources within the project area.  The area of potential effect with respect to historic and 
archaeological resources is limited to the public ROW (including the portion of Kamehameha Highway 
within the project area) and sewer easements that have been previously disturbed, filled, or developed.  
The shoreline of the Pearl Harbor was heavily utilized by early Hawaiians for fishing, food gathering, and 
fish cultivation in dozens of fishponds prior to the 20th century (Bishop Museum, 1997).  Human skeletal 
remains that may possibly date back to the nineteenth century were identified by the DLNR, State 
Historic Preservation Division (SHPD) staff at the adjoining Blaisdell Park (Engineers Surveyors Hawaii, 
2003).  There are many historic sites associated with the nearby Pearl Harbor Naval Base, but none are 
situated in the confines of the project area to be directly or indirectly affected. 

2.8 Cultural Resources and Practices 
Pearl City, which encompasses the project area, is associated with aquaculture and traditional agriculture 
(taro terraces and patches, or loi kalo, and other subsistence crops such as sweet potatoes, yams, and 
bananas) during the pre and post-contact periods.  These practices continued through the late nineteenth 
century, when cash cropping (sugar cane, rice) dominated the area.  In the late nineteenth century, the 
northern coastline of Pearl Harbor became the site of population growth.  Government and military 
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acquisition of lands in the area began at the turn of the century and much of the lands became utilized as 
military zones (Dega and O’Rourke 2003).   
 
Many streams, including Waiau Stream, flowed into Pearl Harbor, bringing nutrients and life to native 
gobi, whose lifecycle included moving from the mountains to the sea for spawning/mating, and to other 
endemic fish (Honolulu High-Capacity Transit Corridor Project 2008).  The ancient Hawaiians took 
advantage of the nutrient-rich areas by constructing networks of fishponds, or loko, to nurture natural 
resources.  Abutting the project area to the east is a present-day Neal Blaisdell Park, which has a 
documented site of the Loko Paakea (1897).  Most fish ponds have been destroyed, dredged, or filled to 
accommodate urban expansion.   
No cultural resources, practices, or beliefs associated with the project area or the surrounding area have 
been identified to date.  The project area is highly urbanized, wherein uses ranging from residential 
development, commercial activities, and inactive agricultural use are noted.   

2.9 Air Quality  
Vehicular traffic is the primary source of air pollutants affecting the project area.  The Kamehameha 
Highway, H-1 freeway, and Moanalua Road are major roadways that impact the air quality of the project 
area.   
 
Hawaii’s oceanic setting and trade wind-dominated climate account for exceptionally clean air.  Generally 
speaking, air quality in the State of Hawaii is one of the best in the nation and criteria pollutant levels 
remain well below state and federal ambient air quality standards.  Favorable topography and relatively 
little heavy industry are other contributing factors.  However, the large number of automobiles 
concentrated in the Honolulu urban core (Pearl Harbor to Diamond Head) is a recognized source of air 
pollution.  During times of unfavorable meteorological conditions (e.g., low wind speed) and heavy 
traffic, carbon monoxide can reach relatively high levels in the immediate vicinity of major traffic 
corridors, but long-term persistence of air pollution is rare. 
 
The DOH Clean Air Branch (CAB) maintains nine air quality monitoring stations on Oahu that measure 
various types of pollutants.  Air quality monitoring data compiled by DOH in 2007 indicates that the 
established air quality standards for all monitored parameters are consistently met on the Island of Oahu 
(DOH, 2008). 
 
The DOH air quality monitoring site nearest the project area is located in Pearl City at the Leeward 
Health Center (860 4th Street, Pearl City).  The site is located approximately 1.5 miles west of the project 
area.  The monitoring site was established in 1971 and currently only monitors particulate matter. 
 
According to the Annual Summary of the Hawaii Air Quality Data 2007 (DOH, 2008), all except one of 
the 597 samples collected and tested for PM10 (10 microns or less) met the Hawaii State air quality 
standards.  The State PM10 standards are 150 micrograms (µg/m3) of particulate matter less than 10 
microns in diameter per cubic meter (m3) over a 24-hour period, and 50 µg/m3 on an annual arithmetic 
average basis.  The Pearl City sampling site had annual mean PM10 particulate concentration of 15µg/m3 
for 2007.  The PM10 particulate data represents coarser particles from sources such as road and 
windblown dust. 
 
In 2007, PM2.5 particulate matter data, which monitors fine particles typically produced by fuel 
combustion, was also monitored at the Pearl City site.  Based on 186 readings, the PM2.5 particulate 
averaged 4µg/m3 at the Pearl City site.  The Federal standards are 65 µg/m3 over a 24-hour period and 15 
µg/m3 for the annual average. 
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DOH operates four monitoring stations for carbon monoxide (CO), none of which are located near the 
project area.  Data from the monitoring stations located in downtown Honolulu, Waikiki, Kapolei, and 
West Beach indicate that CO concentrations are also well below State and Federal standards, even in 
areas with heavy vehicular traffic.  In the 8,687 one-hour readings taken in Waikiki in 2007, the highest 
maximum CO reading recorded was 3,420 µg/m3, which is substantially lower than the 10,000 µg/m3 and 
40,000 µg/m3 for Hawaii and Federal standards, respectively. 

2.10 Noise 
According to Title 11, Chapter 46 of the Hawaii Administrative Rules (HAR), Community Noise Control, 
“noise” means any sound that may produce adverse physiological effects or interfere with individual or 
group activities, including, but not limited to, communication, work, rest, recreation, or sleep.  “Noise 
pollution” is noise emitted from any excessive noise source in excess of the maximum permissible sound 
levels.  The accepted unit of measure for noise levels is the decibel (dB) because it reflects the way 
humans perceive changes in sound amplitude.  Sound levels are easily measured, but human response and 
perception of the wide variability in sound amplitude is subjective. 
 
Various local and federal agencies have established guidelines and standards for assessing environmental 
noise impacts and set noise limits as a function of land use.  Chapter 46, HAR defines three classes of 
zoning districts and specifies corresponding maximum permissible sound levels due to stationary noise 
sources, such as air conditioning units, exhaust systems, generators, compressors, pumps, etc., and 
equipment related to agricultural, construction, and industrial activities.  In determining the maximum 
permissible sound level, the background noise level is taken into account.  These levels are enforced by 
DOH for any location at or beyond the property line. 
 
The DOH monitors noise issues in accordance with Chapter 19-342F, HRS.  The Occupational Safety and 
Health Act (OSHA) of 1970 was established to “assure the safe and healthy working conditions for 
working men and women”.  OSHA regulations established a maximum noise level of 90 A-weighted 
decibels (dBA) for a continuous eight-hour exposure (i.e., typical work day) with higher maximum noise 
levels for shorter duration periods.  The A-weighted sound level is a unit of sound pressure that accounts 
for the difference in human sensitivity to higher and lower frequency sounds at the same decibel level.  
Thus, different sounds with the same A-weighted sound level are perceived as being equally loud.  Table 
2-1 summarizes the maximum sound levels for various noise durations. 
 
The current allowable noise limits for single and multi-family residential and commercial uses on Oahu 
are shown in Table 2-2.  No existing baseline noise levels for the project location were taken previously: 
 
Although no existing baseline for noise levels were taken for the project area, The project area 
experiences ambient noise resulting from four principal sources: automobile-induced traffic; operation of 
industrial equipment; operation of construction equipment; and occasional distant fly-bys from aircraft.  
Noise from stationary equipment and business activities within the project area are generally masked by 
traffic noise during daytime periods.  Traffic and construction activities are among the more audible and 
consistent source of noise within the project area.   
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Table 2-1 Maximum Sound Levels for Various Noise Durations 
Duration (Hours/Day) Permissible Sound Level (dBA) 

8 90 
6 92 
4 95 
3 97 
2 100 

1 to 1 ½ 102 
1 105 
½ 110 

¼ or less 115 
Source: 29 Code of Federal Regulations (CFR) 1910.95 
 
 
Table 2-2 Allowable Noise Limits for Single and Multi-Family Residences and Commercial Uses 

Zoning District Day Hours (7AM to 
10PM) 

Night Hours (10PM to 
7AM) 

Class A: residential, conservation, preservation, public 
space, open space 55 dBA (exterior) 45 dBA (exterior) 

Class B: multi-family dwellings, apartments, business, 
commercial, hotel, resort 60 dBA (exterior) 50 dBA (exterior) 

Class C: agriculture, country, industrial 70 dBA (exterior) 70 dBA (exterior) 
Source: Title 11, Chapter 46, HAR 
 

2.11 Utilities Infrastructure  
2.11.1 Sewer 

The Waiau Basin sewer collection system consists of approximately 10,800 linear feet sanitary sewer 
lines and 75 sewer manholes.  According to the GIS, the earliest sanitary sewer lines in the project area 
were installed in 1952, and the most recent sanitary sewer lines were installed in 2005.  The majority of 
the infrastructure was installed in 1957.  The sanitary sewer lines that were installed in 1952 are cast iron 
pipes (CIP).  All known pipes from 1957 to 1989 are vitrified clay pipes (VCPs).  The sanitary sewer 
lines installed in 2005 are PVC pipes.  The diameters of the existing sanitary sewer lines range in size 
from six inches to 12 inches, with eight inches being the most common diameter in the project area.  The 
sanitary sewer lines consists of approximately 1,500 linear feet of six-inch sewers, 7,300 linear feet of 
eight-inch sewers, 1,300 linear feet of 10-inch sewers, and 700 linear feet of 12-inch sewers. 
 
There are 75 SMHs in the project area.  The majority of the manholes are concrete manholes; however, 
there are a few brick manholes.  The existing manholes were installed between 1957 and 2005.  The 
installation year of several of these SMHs is unknown, however.   

2.11.2 Drainage 

The drainage system consists of inlets, catch basins, storm drain manholes, and underground storm drain 
lines.  These underground storm drain lines are composed of reinforced concrete pipe ranging in size from 
15-inch to 36-inch diameter, reinforced concrete box culverts ranging in size from 72-inch by 42-inch to 
72-inch by 44-inch (width and height).  The drainage system collects storm runoff in the project area and 
discharges into TMK 9008005002, Waimalu Stream, or into Pearl Harbor. 
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2.11.3 Water 

The water system consists of valves, valve boxes with manholes, fire hydrants, underground water mains 
(ranging in size from six inches, eight inches, and 12-inch) and water laterals (four inches or smaller). 

2.11.4 Gas 

The gas utility consists of two supply lines, valves and valve boxes.  The two gas supply lines—six inch 
and 16-inch—are located in Kamehameha Highway.  The gas utility consists of a six-inch and a 16-inch 
supply lines, valves, and valve boxes.  The gas laterals range in size from ¾-inch, one inch, and two 
inches. 

2.11.5 Electrical 

The electrical system consists of a 138 kilo volt (kV) overhead high voltage power lines.  The power 
poles are mainly located along Kamehameha Highway.  Additionally, there are underground transmission 
lines, transformers, and appurtenances in the project area. 

2.11.6 Telephone 

There are overhead and underground telephone lines in the project area.  The main line runs along 
Kamehameha Highway. 

2.11.7 Miscellaneous Utilities Infrastructure 

There are miscellaneous conduits in the project area, which include underground cable television lines, 
underground AT&T fiber optic lines, fuel lines, and irrigation lines. 

2.12 Roadways and Traffic 
The proposed project involves rehabilitation, reconstruction, and replacement of sewer lines and 
manholes along heavily traveled Kamehameha Highway and residential streets.  Kamehameha Highway 
has six through lanes of traffic (three in each direction).  

2.13 Socio-Economic Setting 
2.13.1 General 

The project area is situated in the Waiau ahupuaʻa neighborhood in Waiau, represented by the Pearl City 
Neighborhood Board Number 21.  The Neighborhood measures approximately 3.88 square miles.  Some 
characteristics that define the project area include single and multi-family residences, high level of 
commercial activities, and heavy traffic on Kamehameha Highway and Moanalua Road. 
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2.13.2 Population 

The Waiau neighborhood, with a population of 6,988, is a community that is not a census designated area 
(city-data.com, 2009).  The average family size is 3.4 members, which is relatively higher due to a fair 
number of single and multi-family residences within the project area.  

2.13.3 Socio-Economic Background 

In the project area, 80 percent of households have individuals over 18 years of age and 15.7 percent of the 
households have individuals above 65 years and older (CCH, 2008).  In comparison, 74.3 percent of the 
households on Oahu have individuals over 18 years of age and 12.4 percent of households have 
individuals above the age of 65.  The median age on Oahu is 35.7. 
 
Workforce and economic statistics for the project area have also been compiled (CCH, 2008).  
Approximately 91 percent of the residents older than 25 have a high school education or better.  The 
median household income of $61,000 is substantially higher than the median household income of 
$44,000 for Oahu.  The unemployment rate for the civilian workforce is five percent and the percentage 
of the families below the poverty level is 4.1 percent. 
 
The project area is primarily a residential area comprised of single and multi-family residences.  
Commercial uses in the project area generate significant traffic during lunch and dinner hours.   

2.14 Land Ownership 
The majority of the parcels within the project area are privately owned.  With the exception of some work 
in sewer easements in private property, the majority of work will take place in the public ROWright-of-
way of the City and State-owned roadways.  The State owns Kamehameha Highway and land under the 
H-1 Freeway.  The City owns all the other streets in the project area. 

2.15 Land Use and Land Use Designations 
The project site is classified as urban by the State Land Use Commission (LUC).  The existing land uses 
include: A-1 (low-density apartment), AG-2 (general agriculture), B-2 (community business), I-2 
(intensive industrial), and R-5 (residential).  Additionally, there is a Federal parklands easement 
traversing the project area abutting the shoreline.  The Special Management Area (SMA) boundary, 
designated to control development along the shoreline, is located along the makai boundary of the 
Kamehameha Highway.  See Figure 2-3. 
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A-1 Low-density Apartment District
AG-2 General Agriculture District
B-2 Community Business District
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3 POTENTIAL IMPACTS AND MITIGATION MEASURES 
This chapter discusses the potential environmental impacts and proposed mitigation measures for the 
proposed project.  Generally speaking, long term adverse impacts associated with the proposed project are 
not anticipated.  Environmental impacts will be limited primarily to short-term disruptions associated 
with construction activities.  The project will have the beneficial effect of providing a reliable, low-
maintenance sewer system for the project area. 

3.1 Land Alteration and Aesthetics 
Short-term impacts associated with land alteration and aesthetics will result from construction activities.  
The work will include trench excavation, shoring, and backfill; installation of piping and manholes; 
stockpiling of materials; treatment and disposal of dewatering effluent; and traffic detours.  The general 
visual and aesthetic alteration from the work will cease upon completion of construction and the affected 
areas will be restored to their original conditions to the extent possible.  Construction inspection and 
monitoring services will help ensure that the contractor performing the work adheres to all environmental 
regulations applicable to construction activities.  Construction waste will be hauled to a DOH permitted 
solid waste disposal or recycling facility as required. 
 
Construction activities may increase the potential for erosion slightly in localized active work areas due to 
removal of asphalt pavement in roadways and groundcover in yard easement areas.  Erosion control 
measures will be implemented during the construction to minimize the impacts of erosion during and 
following construction.  The contractor will be required to comply with the best management practices 
(BMPs) for erosion control in the project’s construction drawings and Erosion Control Plan.  As part of 
the trenching permit approval process, the erosion control documents will be reviewed by DPP for 
conformance to applicable regulations and guidelines. 
 
Long-term adverse impacts to visual resources are not anticipated because repaired/replaced sewer lines 
would be located below grade.   

3.2 Flood Hazard 
The FIRM indicates that the project site is located in Zone D, which is an area of undetermined, but 
possible flood hazards.  Flooding in the lower makai areas of the project area is possible due to drainage 
problems in the area.  The construction contract documents will require the contractors to monitor 
weather conditions and prepare the work area to prevent flood damage, prevent sewage overflows, and 
maintain continuity of wastewater services.  The contractors will be required to provide sewage bypass 
pumps adequately sized for peak wet weather sewage flows and backup bypass pumps. 

3.3 Hydrology 
The proposed project is not anticipated to have any impact on groundwater resources.  The open trenching 
method proposed will be used for select sewer line replacement and the installation of new sewer line.  
Using trenchless construction methods minimizes the potential for sediments from entering surface waters 
through stormwater runoff.  When applying open trenching method for sewer line replacement, contractor 
would be required to minimize spillage of sewage onto the streets to minimize potential groundwater 
contamination.  Applying appropriate BMP, such as installing sediment barriers at storm drain inlets, will 
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be implemented during construction.  Impacts will also be mitigated by complying with the conditions of 
the project NPDES stormwater permit. 

3.3.1 Surface Water Quality 

The proposed project will not increase the volume of peak stormwater runoff or contribution of 
contaminants to stormwater runoff.  The project will restore pavements and groundcover that would be 
disturbed during construction.  Implementation of the project will have beneficial impacts on water 
quality because the project would help minimize SSO problems that may result from wet water 
infiltration/inflow. 
 
Materials that may potentially enter nearby Waimalu Stream as the result of the construction work include 
soils from excavation and material stockpiles, particles from asphalt concrete pavement materials, fuel 
and oil from construction equipment, and suspended clay particles in dewatering effluent.  Potentially 
adverse impacts to the water quality of Waimalu Stream will be mitigated by employing erosion control 
measures, keeping the construction site as clean as possible to minimize contaminants in stormwater 
runoff, and treating dewatering effluent discharges to remove silt.  Silt fences and sediment trapping drain 
inlet filters will be used to minimize the entry of contaminants through storm drain inlets.  Construction 
will be phased and scheduled to limit the extent and time that bare ground is exposed to minimize erosion 
from rainfall and stormwater runoff.  Construction vehicles will be fueled offsite or in a designated area 
with appropriate spill containment features. 
 
The contractor will be required to treat the dewatering effluent using appropriate BMP methods, such as 
sedimentation, chemical pretreatment, and filtration prior to discharge to the stream.  NPDES general 
permit coverage will be obtained from DOH for: 1) construction activities; 2) construction dewatering 
effluent disposal; and, 3) hydrotesting water disposal.  Water quality testing would be performed as 
required to comply with requirements of the NPDES general permit.  Discharge pollution controls will be 
required to be monitored and maintained by the contractor on a routine basis and immediately (within 24 
hours) after each significant rain event (1/2 inch or greater rainfall within a 24 hour period).  The 
contractor will be required to halt work and take action as necessary to protect the work site and stored 
materials from storm damage and erosion. 
 
Dewatering effluent that is contaminated with sewage will be discharged to the sewer system.  Accidental 
sewage spills during construction will be reported in accordance with standard DOH protocol.  The 
contractor will be required to submit a spill mitigation plan prior to commencing work. 
 
The project will not be subject to the Department of Army Section 10 and 404 permits for activities in 
waterways since all proposed construction activities will be outside the limits of applicability. 

3.3.2 Groundwater Quality 

During construction, contractors would be required to minimize spillage of sewage on the streets to 
minimize potential groundwater contamination.  BMPs for consideration include dewatering effluent 
contaminated with sewage to be discharged to the sewer system; and perform groundwater water quality 
testing during design phase to verify that no hazard constituents are present in the discharge.  The impact 
of any contamination of groundwater in the pipe trenches would not be significant because little or no 
contamination water would exfiltrate (groundwater would be entering the trench) into the surrounding soil 
during trench dewatering.  Application of the BMPs discussed above would minimize potentially adverse 
impacts to groundwater quality.  Therefore, mitigation measures are not proposed.   
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3.4 Flora and Fauna 
No significantly adverse impacts to flora and fauna at the project site or in the general area are anticipated 
from the proposed project.  No endangered flora or fauna are known to exist at the project area.  Native 
and adapted species are the dominant components of the vegetation and animal communities within the 
project limits.  Construction work will be generally limited to the paved sidewalk and shoulder areas 
within the public ROW. 

3.5 Air Quality and Wastewater Odors 
The use of construction equipment at the project site will create dust and exhaust emissions.  The 
contractor will be required to comply with Chapter 11-60.1, HAR, Air Pollution Control, which includes 
the requirements of Section 1-33 on fugitive dust. 
 
The air quality impacts during construction will be temporary and will cease upon completion of the 
construction.  The project will be implemented in appropriate incremental phases to minimize the extent 
of dust generating materials and activities. 
 
The trench excavation work is not expected to generate a significant amount of fugitive dust because the 
high water table will tend to minimize dry soil conditions.  The contractor will be required to control the 
generation of dust by adequately watering down the construction site and soil stockpiles, keeping the 
construction site and access roadways reasonably free of dust causing materials, covering trucks hauling 
materials, and implementing other appropriate dust control practices. 
 
The contractor will be required to control exhaust emissions by maintaining construction equipment, 
including emission control devices, in proper working condition and minimizing unnecessary idling of 
engines.  The construction emissions should not significantly change the quality of air in the project area 
due to prevailing winds and existing exhaust emissions generated from traffic in the area. 
 
The proposed project is not anticipated to generate a significant amount of odors during construction 
because the contractor will be required to bypass sewage flow around impediments using enclosed 
pumping/piping systems and not allow stagnation to occur.    

3.6 Noise 
The noise level will increase during the construction period due to the use of construction equipment such 
as sheet pile drivers, backhoes, trucks, compactors, and pavers.  Homes and business near the active 
construction area will be impacted by construction equipment that are anticipated to typically generate 
noise levels ranging from 80 to 90 dBA at a distance of 50 feet.  The noise impact of construction 
equipment will be minimized by requiring properly functioning mufflers on machinery and restricting 
construction activity to normal working hours to the extent possible.  The noise impacts from construction 
will be temporary and will generally shift to different areas of the project site as each sewer line segment 
is completed. 
 
Work on weekends and at night will be limited to the extent possible.  Work on the sewers in many areas 
will likely require operation of sewage pumps to bypass flow around the work area and pumps to dewater 
the pipe trenches.  The pumps may be required to operate intermittently or continuously throughout the 
night.  Although the pumps would be housed in noise-attenuation enclosures, noise standards may still be 
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exceeded occasionally.  Due to heavy traffic on Kamehameha Highway, it is anticipated that work at 
night may be anticipated.   
 
Construction activities will be required to meet Chapter 11-46, HAR, Community Noise Control.  The 
contractor will be required to obtain a noise permit from DOH to allow the daytime noise level to be 
exceeded during the working hours of 8:30 AM to 3:30 PM, Monday through Friday, and 9 AM to 6 PM 
on Saturday.  A noise variance will be required for all other hours to allow continuous operation of the 
pumps at night and weekends, and for night work on Kamehameha Highway.  There will be no 
construction activities on Sundays and holidays to the extent possible.   
 
The implementation of the project would have beneficial impact on noise due to the reduction of sewer 
cleaning frequency.  Noise from sewer cleaning operations is generated by high pressure water pumps 
used for sewer cleaning water, vacuum pumps used to collect debris, and pipeline auger equipment. 

3.7 Archaeological and Historic Sites 
The proposed construction will take place within roadway and easement areas that have been previously 
disturbed and where no historic sites are known to exist.  The would-be affected areas would be on 
constructed spaces that have been significantly altered due to past cultivation of the land, grubbing, and 
grading work.   
 
To mitigate potential impacts resulting from inadvertent encounter with artifacts or iwi (remains), an 
archaeological monitoring plan would be submitted to DLNR-SHPD for review and approval prior to the 
commencement of any ground-altering activities.  A qualified archaeological monitor shall be present 
during all ground-altering activities conducted in the project area in order to document any historic 
properties.  In the event an iwi is encountered, work will be halted in the immediate vicinity of the iwi and 
archaeological consultation will be sought with DLNR-SHPD in accordance with applicable regulations.  
Upon the on-set and completion of the proposed project, DLNR-SHPD will be notified by facsimile as 
requested in a letter dated May 29, 2009.   

3.8 Cultural Resources  
Cultural practices discussed in Section 2.7 of this report have been documented on a regional scale; 
however, there are no known cultural practices specific to the project area.  Based on conversations with 
SHPD, it does not appear that there are known cultural descendants in and/or associated with the project 
area (DLNR, SHPD 2009).  According to SHPD staff, this reveals that: 1) no burials were discovered in 
Waiau that came to the Oahu Island Burial Council (OIBC) attention for determination—to relocate of 
preserve in place; 2) there are no “recognized descendants” affiliated either culturally or lineally to any 
known or unmarked burials in Waiau that required “recognition” by OIBC; 3) most folks became aware 
of burials when a Legal Notice is posted by the archaeology company doing the work and it lists land 
commission awards (LCA), traditional landowners, and etc.  This fact notwithstanding, the proposed 
project to rehabilitate, reconstruct, and in some cases, replace, the sewer lines would not extend beyond 
the existing sewer line network.  The proposed project would neither erode nor revive the activities that 
are no longer in use at the present time.  Therefore, the proposed project is not anticipated to cause 
negative impacts to the known cultural resources within the region; as such, no mitigation measures are 
proposed. 
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3.9 Traffic 
Traffic on roadways near the construction work will be temporarily disrupted during installation of the 
sewer lines and rehabilitation work.  Increased congestion on Kamehameha Highway and Moanalua Road 
are likely to result from construction work on or near these two heavily traveled major thoroughfares.  
Increased traffic due to the sewer construction work will also be a concern for collector streets of Kuleana 
Road and Kaluamoi Place.   
 
On Kamehameha Highway, open trench works will be limited to non-peak hours between 8:30 AM and 
3:30 PM, Monday through Friday, to reduce potentially significant impact to the vehicular traffic.  
Additionally, open trench works will not be performed during back-to-school week and holidays.  During 
non-work hours, open trenches will be covered as required with steel plates. 
 
Much of CIPP lining installation work would be conducted at night on weekdays and weekends, from 
9AM to 6PM, because CIPP rehabilitation work requires that installation and curing of the liner be 
completed with adequate time and without interruption to ensure proper curing of the liner.  Similar to 
open trenching methods, lane closure would result.  It may be necessary for the contractor to use the 
public right-of-way as a staging area to park and temporarily store vehicles and construction equipment.  
The contractor will be required to provide adequate and safe sidewalk widths, allow for adequate 
visibility, and institute other actions to ensure pedestrian and motorist safety. 
 
The contractor will be required to comply with traffic control plans approved by DPP and DOT 
Highways.  Construction will be phased and the contractor will generally be required to limit the work 
area to one where the work within the area can be completed during the day.  Traffic control plans will 
cover each phase of work. 
 
The contractor will be required to comply with safety precautions and measures as prescribed in the 
“Administrative Rules of Hawaii Governing the Use of Traffic Control Devices at Work Sites on or 
Adjacent to Public Streets and Highways,” as adopted by the Director of DOT, and Part IV, “Standards 
and Guides for Traffic Controls for Street and Highway Construction, Maintenance, Utility, and Incident 
Management Operations,” of the “Manual of Uniform Traffic Control Devices for Streets and Highways,” 
as published by the Federal Highways Administration (FHA).  Special duty police officers will be 
employed as required to facilitate traffic flow and minimize traffic hazards.  Monitoring will be 
performed to verify compliance with conditions imposed by permits issued for the construction work in 
the streets and highway.  Existing traffic control devices, which may be damaged or removed during 
construction, will be required to be replaced immediately after the construction in the area is completed. 
 
Area residents and businesses will be kept informed of the project prior to and during the construction 
work.  Information will be published in the major daily newspapers and on a project website to inform 
affected residents and commuters of upcoming major construction work, road closures, detours, and 
suggested alternate routes.   
 
The contractor will be required to minimize inconvenience to residents.  Residents in the immediate work 
area may be inconvenienced by restrictions to driveway access and roadway frontage usage.  Vehicular 
and pedestrian access to and from the private properties will be provided at all times, or the contractor 
will provide other suitable temporary accommodations.  The contractor and the City will coordinate any 
temporary closure of private driveways with the affected property owners prior to the closure.  Where 
necessary, parking may be temporarily restricted on both sides of the streets during construction. 
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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 (e.g. fire, ambulance, and police) will be 
notified prior to implementation of any required detours or street closures.  The Honolulu Police 
Department may see an increase in complaints and calls related to traffic and other project related 
concerns. 
 
The contractor will be required to notify the Department of Transportation Services, Public Transit 
Division at 768-8396 and Oahu Transit Services, Inc. (bus operations: 848-4578 or 848-6016 and para-
transit operations:454-5041 or 454-5020) of the scope of work, location, proposed closure of any street, 
traffic lane, sidewalk, or bus stop and duration of project at least two weeks prior to construction Oahu 
Transit Services (OTS) a minimum of two weeks prior to construction of the location, scope of work, 
proposed closure of any streets, or traffic lanes, and the need to relocate any bus stops.  Bus routes 
potentially affected by increased traffic are likely to be: 
 

• Kamehameha Highway: Route 40/A (Makaha Beach/Towers-Honolulu/Ala Moana); Route 42 
(Ewa Beach-Waikiki); Route 52 (Wahiawa Circle Isle/Heights-Halawa/Ala Moana); Route 53 
(Pacific Palisades-Halawa/Ala Moana); Route 62 (Honolulu-Ala Moana Center); Route 88A 
(Express-North Shore; Honolulu); and Route A (Waipahu-U.H. Manoa). 

 
Traffic control plans include temporary relocation of the bus stops as required based on input from OTS.   
 
The project will have beneficial long-term impacts on traffic.  Due to reduced amount of maintenance 
required for the new sewers, there should be less traffic impacts associated with sewer maintenance 
vehicles and personnel working in the streets to clean or unclog sewer lines. 

3.10 Utilities, Roads, and Other Infrastructure 
The construction work will take place within existing roadways with various utility lines.  There will be 
temporary localized disruptions to sewer, water, and possibly other utility services during the project.  
The new sewer lines will be designed to minimize interferences with other utility lines.  Construction 
plans will be submitted to the utility companies and City and State agencies for review and approval and 
the work will be scheduled and coordinated to the extent possible to minimize impacts to other utilities.  
Existing utility lines will be located by toning, potholing, or hand excavation as required to minimize the 
risk of damaging the lines.  Residents will be given advance notice of utility outages for such work as 
relocation of water and other utility lines, and connections to new sewer lines.  All existing street 
improvements (i.e., pavement, curbs, gutters, sidewalks, driveways, traffic control devices, and etc.), 
utilities, and other public and private property improvements will be restored to their original or upgraded 
condition after the installation or repair of the sewer lines. 
 
Due to high water table conditions, dewatering of trenches for installation of new sewer lines and SMHs 
will be required in the majority of the lower basin areas.   
There are no significant recreational activities occurring at the project site and within the adjacent area.  
Increased traffic congestion during construction may have some short-term impacts on the visitors to the 
adjoining Blaisdell Park and other parks and recreational facilities in the area. 
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3.11 Socio-Economic and Land Use Impacts 
The estimated cost of the proposed project is $7,000,000.  The CIP project will be funded by CCH.  Since 
sewer user fees are assessed uniformly islandwide, this project and other proposed sewer projects on 
Oahu are projected to result in increases to user fees for all sewer customers. 
 
The project will provide employment for contractors and their employees, material suppliers, and others 
associated with the construction.  The increased employment, however, will be temporary and will 
generally not directly benefit residents in the project area.  Traffic impacts during construction may 
temporarily reduce the number of customers at the existing commercial uses in the project area. 
 
Since the project area is fully developed, the project would have no effect on future land use unless the 
land is rezoned for higher density use.  Although the project increases sewer capacity, the intent is to 
rectify past capacity deficiencies and to provide a greater factor of safety against sewer overloading. 
 
The project will benefit the residents of the service area by minimizing the probability of future public 
health hazards and sewer service disruptions caused by sewage spills and clogged pipes.  CCH will 
benefit from reductions in the expenditure of manpower for maintenance of the sewer lines, for cleanup of 
wastewater spills, and for reporting/administrative tasks associated with wastewater spills. 
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4 RELATIONSHIP TO LAND USE POLICIES AND 

CONTROLS 
4.1 State Land Use Plan 
The State Land Use Law, Chapter 205, HRS, is intended to preserve, protect, and encourage the 
development of lands in the State for uses which are best suited to the public health and welfare for 
Hawaii’s people.  The project area is located within the State “urban” land use district and the proposed 
project is consistent with this designation. 

4.2 Hawaii State Plan 
The Hawaii State Plan, Chapter 226, HRS, adopted in 1978, outlines broad goals, policies, and objectives 
to serve as guidelines for the future growth and development of the State.  The proposed project is 
consistent with the objective of “maintenance and pursuit of improved quality in Hawaii’s land, air, and 
water resources” (§226-13[a][2]).  It is also consistent with the policy of the State to “promote the proper 
management of Hawaii’s land and water resources,” (§226-13[b][2]) and “promote effective measures to 
achieve desired quality in Hawaii’s surface, ground, and coastal waters” (§226-13[b][b]).  The project 
will decrease the risk of sewage spills and thereby protect stream and coastal water quality.  The project 
will meet the needs of the Waiau community and does not conflict with the State Plan with respect to the 
well-being of the residents and protection of the environmental and cultural resources. 

4.3 City and County of Honolulu General Plan 
The CCH General Plan sets forth broad statements of social, economic, environmental, and design 
objectives and policies which are desired over the long-term.  The General Plan was originally adopted in 
1972; revised in 1992; and was most recently amended in 1992 and 2002.   
 
The proposed project is consistent with the following policies and objectives of the General Plan: 
 
III. Natural Environment 
 
 Objective A To protect and preserve the natural environment 
 Policy 7 Protect the natural environment from damaging levels of air, water, and noise  
   pollution. 
 
V. Transportation and Utilities 
 
 Objective B To meet the needs of the people of Oahu for an adequate supply of water and for  
   environmentally sensitive waste collection and waste disposal services 
 Policy 5 Provide safe, efficient, and environmentally sensitive wastewater collection and  
   waste disposal services 
 
 Objective C To maintain a high level of services for all utilities 
 Policy 1 Maintain existing utility systems in order to avoid major breakdowns. 
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The proposed project will result in rehabilitation and upgrade of the existing sewer lines to decrease the 
risk of sewage spills and water pollution. 

4.4 Primary Urban Center Development Plan 
The Primary Urban Center Development Plan (PUCDP) helps to implement the objectives and policies of 
the General Plan by providing relatively detailed development schemes for Central Oahu.  The PUCDP 
was approved on June 21, 2004 as Ordinance 04-14.  The proposed project is consistent with the 
following sections of PUCDP: 
 

• The vision statement in Section 2.1 of the PUCDP projects a vision in which beaches and coastal 
waters are actively managed and improved.  The proposed project will protect beaches and 
coastal waters by improving water quality through reduction of sewage spills. 

 
• Under Section 4.2.2 of the PUCDP, one of the stated wastewater policies is to “implement 

wastewater collection system improvements to provide adequate service and sound facilities to 
existing neighborhoods.”  Under Section 4.2.3., the stated development plan guidelines include, 
“complete current projects needed to correct identified service or facility inadequacies to 
neighborhoods where change in service demand is not anticipated.”  The proposed project to 
rehabilitate the Waiau sewer lines conforms to the wastewater policies and guidelines of the 
PUCDP.   

4.5 Public Infrastructure Map 
In its pre-assessment consultation response letter, DPP indicated that the proposed project would not 
require the addition of a symbol for the publicly funded facility to the PUC Infrastructure Map.  
Underground sewer lines are not a type of public infrastructure that is required to be shown on the map. 

4.6 Special Management Area 
The proposed project is excluded from consideration as “development” subject to approval of the SMA 
Use Permit.  The Revised Ordinance of Honolulu (ROH) Section 25-1.3.2.D reads: 
 
 “Development does not include the following: The repair and maintenance of underground utility lines, 
 including but not limited to water, sewer, power and telephone and minor appurtenant structures such as 
 pad mounted transformers and sewer pump stations,”   
 
Therefore, although some parts of the project are situated in the SMA, the approval of the Use Permit 
would not be required. 
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5 ALTERNATIVES CONSIDERED 
5.1 Alternatives  
5.1.1 Alternative 1: No-Action Alternative 

This alternative involves no improvements to the existing collection system.   
 
Advantages: 

• Least expensive; 
• No traffic disruption; 
• No disturbance to underground pipes and utilities; and 
• No wastewater spills in project area since September 15, 2005. 

 
Possible limitations include: 

• Cleaning frequency in the area would continue at current rate; 
• Existing sewer lines may not be structurally sound since some pipes are broken; 
• Additional monitoring is required to determine when rehabilitation and reconstruction is 

necessary; 
• Reactive maintenance—wait until there is a leak, spill, and/or broken pipe before fixing; 
• Infiltration; and 
• Public health is placed at unacceptable risk (i.e., risk of sanitary sewer overflows).  

 
The construction estimated cost of the No-Action Alternative is zero dollars and the estimated product 
lifecycle is $12,000,000.  The No-Action Alternative involves no work on the existing collection system 
in the project area.  Areas of concern in the existing sewer lines include heavy grease deposits, sag, and 
flat pipe sections.  This Alternative does not repair flat areas and pipe sag or reduce risk of sanitary sewer 
overflow; therefore, does not meet the project objective. 

5.1.2 Alternative 2: Replace All Pipes 

Alternative 2 proposes to replace all sewer lines in the project area with either open trench excavation and 
backfill or pilot tube micro-tunneling.  This allows for the redesign of the collection system to meet the 
requirements described in the CCH Wastewater Standards.  This Alternative is the most expensive 
because it requires replacement of all pipes in the project area. 
 
Advantages: 
 

• New pipes—adjust to meet the minimum slope and upsize as necessary; 
• Less likelihood of leaks, spills and/or broken pipes; 
• Meet CCH Wastewater Standards; 
• Cleaning frequency in the area would be reduced; 
• Structural stability of the sewer lines would be known; 
• Proactive maintenance—fix before there is a problem; 
• Lowest risk of affecting public safety (i.e., lower risk of sanitary sewer overflow);  
• Less expensive than pilot tube micro-tunneling; and 
• Minimizes infiltration. 
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Possible limitations may include: 
 

• Most traffic disruption; and 
• Possible relocation of existing underground pipes and utilities. 

 
Advantages for pilot tube micro-tunneling: 
 

• New pipes—adjust to meet minimum slope and upsize as necessary; 
• Less likelihood of leaks, spills, and/or broken pipes; 
• Meet CCH Wastewater standards; 
• Cleaning frequency in the area will be reduced; 
• Structural stability of the sewer lines will be known; 
• Proactive maintenance; 
• Lowest risk of affecting public safety (lower risk of sanitary sewer overflow); 
• Possible installation in tighter areas;  
• Less traffic disruption compared to open trenching; and 
• Minimize infiltration. 

 
Possible limitations for pilot tube micro-tunneling include: 
 

• More expensive than open trench excavation and backfill; 
• Less likelihood of possible relocation of existing underground pipes and utilities; and 
• Need to abandon or remove existing sewer lines. 

 
The estimated construction cost of the Alternative is $12,600,000 for open trench replacement and 
$32,300,000 for pilot tube micro-tunneling.  The lifecycle costs are $13,000,000 and $32,600,000 for 
open trench replacement and pilot tube micro-tunneling, respectively.  This Alternative would result in 
the replacement of the existing collection system in the project area.  Under this Alternative, sewer lines 
in flat areas and sagging pipes would be repaired as well. 

5.1.3 Alternative 3: Rehabilitation Using Cured-in-Place Pipe Method 

Alternative 3 proposes to cured-in-place pipe the existing sewer lines. 
 
Advantages: 
 

• No re-routing of existing pipe alignment required; 
• No disturbance to underground utilities or surrounding soils; 
• No pavement or surface restoration will be required; 
• Minimal disruption to traffic and surface conditions; 
• Short construction period; 
• Improved flow characteristics due to lower pipe roughness coefficient; 
• Liner can bridge gaps and misaligned joints, and negotiate small snags; 
• Infiltration along pipe will be eliminated; and 
• Trenching or dewatering would not be required. 
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Possible limitations include: 
 

• Bypassing of flows required during construction; 
• Must allow adequate curing time; 
• Defective installation may be difficult to rectify; 
• Resin may clump together on bottom of pipe depending on the amount of corrosion; 
• Reduced pipe diameter; and 
• Slopes cannot be adjusted. 

 
The estimated construction cost is $4,400,000.  The lifecycle cost is $4,800,000.  This alternative involves 
lining the existing collection system with CIPP in the project area.  The Alternative does not repair flat 
areas and sagging pipes. 

5.1.4 Alternative 4: Open Trenching and Cured-in-Place Pipe Method 

Alternative 4 proposes a combination of replacement and rehabilitation for the project area. 
 
The advantages and possible limitations for open trench excavation and backfill are the same as those 
described under Alternative 2. 
 
The advantages and possible limitations for CIPP are the same as those described under Alternative 3. 
 
Under Alternative 4, pipes recommended for replacement are at-capacity pipes, broken pipes, and pipe 
sections displaying signs of surface scour (cast iron pipes).  Areas recommended to be CIPP are pipes 
with cracks and fractures and areas with other issues, such as roots.  No rehabilitation is recommended for 
pipes without structural defects. 
 
The estimated construction cost of the Alternative is $7,000,000 and the estimated lifecycle is $7,700,000.  
Under Alternative 4, issues associated with flat areas and sagging pipes are proposed to be repaired.  
Figure 5-1 shows the Preferred Alternative. 

5.2 Alternatives Evaluation Criteria 
A decision matrix, presented as Table 5-1, was developed to select the alternative for the Waiau collection 
system.  The selection was based on the following criteria: 
 

1. Spills and broken pipe 
2. Capital costs 
3. Operation and maintenance 
4. Constructability 
5. Social disturbance 
6. Meeting CCH standards 

 
To compare each alternative, each selection criterion was assigned a weight value from 1 to 6, with 1 
representing a relatively low importance, and 6 representing most important.  Each alternative was then 
scored for each criterion on a scale from 1 to 4, with 1 being the least favorable and 4 being the most 
favorable.  The overall score for each alternative was calculated by taking the total of the criterion weight 
and multiplying that by the benefit score per criterion.  The alternative with the highest overall score was 
then ascertained.  Based on the results of this comparison, the recommended alternative for the Waiau  
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Sewer System is Alternative 4 (Combination of Replacement with Open Trench and Rehabilitation with 
CIPP). 
 
Table 5-1 
 Spills and 

Broken Pipe 
Capital 
Costs 

O&M Constructability Social 
Disturbance 

Meets CCH 
Standards 

Total 

Weight / 
Importance 6 5 4 3 2 1  

Alternative 1 1 4 1 4 4 1 51 
Alternative 2 4 1 4 1 1 4 54 
Alternative 3 2 3 2 3 3 2 52 
Alternative 4 3 2 3 3 2 3 56 
Source: AECOM M&E Pacific, 2009 
 
The benefits of Alternative 4 include: cost competitiveness; shorter construction time; reduced system 
maintenance (reduced cleaning frequency); and minimal social disturbance.  Under Alternative 4, the 
existing cast-iron, broken, undersized pipes, as well as select pipes with slope issues, would be replaced.  
Pipes with cracks, fractures, and other issues (e.g., roots) will be rehabilitates using CIPP method.  Pipes 
without structural issues would not be rehabilitated.  Not all pipes with slopes less than minimum will be 
replaced as it may be infeasible to achieve the minimum allowable slope.  This is particularly true if the 
pipe segment is structurally sound and is not experiencing any flow problems.  Additionally, the 
proximity of some of the sewer lines to homes may pose a challenge for pipe replacement.  Rehabilitation 
with CIPP will lower the pipe roughness coefficient and improve flow.  As a result, a lower cleaning 
frequency is expected.  Pipes that will not be replaced or rehabilitated under this project will require 
continued cleaning at the current frequency. 
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6 DETERMINATION AND FINDINGS 
6.1 Anticipated Determination Pursuant to Chapter 343, HRS 
Based on the information and analysis disclosed in this document, the CCH anticipates findsing that the 
project will not result in a significant impact on the environment.  As such, a Finding of No Significant 
Impact (FONSI), pursuant to requirements of Chapter 343, HRS, will be issued with a recommendation 
that an Environmental Impact Statement (EIS) is not required. 

6.2 Chapter 343, HRS, Significance Criteria 
In determining whether an action may have significant impact on the environment, the applicant must 
consider all phases of the project, its expected primary and secondary consequences, the cumulative 
impacts with other projects, and its short and long-term effects.  Section 11-200-12, HAR (revised 1996) 
established 13 significance criteria to be used as a basis for identifying whether significant environment 
will result. 
 
An applicant/agency will determine an action may have a significant impact on the environment if it 
meets any of the following criteria: 
 

1. Involves an irrevocable commitment to loss or destruction of any natural or cultural resources; 

The sewer rehabilitation work would take place mostly within ROWs.  There are no significant biological 
resources within the area where improvements are proposed, including threatened or endangered species 
or their habitats.  No contemporary or continuing cultural practices occur at the project area.  On-site 
archaeological monitoring would be conducted when excavation occurs near or within identified areas of 
concern.  On-call archaeological monitoring is proposed for the remainder of the project area in the event 
inadvertent encounter with iwi occurs. 
 

2. Curtail the range of beneficial uses of the environment; 

The proposed project does not curtail the range of beneficial uses of the environment.  The project 
improvements would occur within or adjacent to the ROW with few, if any, alternative beneficial uses. 
 

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 project is consistent with the environmental policies in Chapter 344, HRS, which 
establishes a state policy to encourage productive and enjoyable harmony between people and their 
environment, promotes efforts to prevent or eliminate damage to the environment, and stimulate 
community health and welfare. 
 
The project is consistent with the environmental policy to “Conserve the natural resources so that land, 
water, mineral, visual, air, and other natural resources are protected by controlling pollution (§344.3).  It 
is consistent with the stated guideline to “Encourage the reduction of environmental pollution which may 
degrade a community (§344.4.8.C). 
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4. Substantially affects the economic or social welfare of the community or state; 

The proposed project would not substantially affect the economic or social welfare of the community or 
the State.  Construction would have minor short-term air, noise, and traffic impacts.  However, the project 
would have beneficial long-term impacts to the economic and social environments by providing properly 
functioning wastewater collection infrastructure, reducing sewer maintenance costs, and eliminating the 
threat of significant Federal fines in the event the sewer system is found to be in need of rehabilitation. 
 

5. Substantially affects public health; 

The proposed project would have a positive impact on public health by preventing potential wastewater 
backups and spills into streams and waterways, which would jeopardize public safety and health.  The 
temporary construction-related impacts to air quality, noise, and traffic are considered significant when 
contrasted against the potential adverse impacts resulting from inaction. 
 

6. Involves secondary impacts such as population changes or effects on public facilities; 

The proposed project would not result in a population increase, generate additional vehicle traffic, or 
affect demand for public facilities or utilities. 
 

7. Involves a substantial degradation of environmental quality; 

Construction period impacts related to traffic, noise, and air quality would be temporary and short-term.  
Short-term impacts would be mitigated through phased construction, traffic management and control, 
equipment noise attenuation, and the use of BMPs to control erosion and dispose of dewatering effluent.  
Completion of the sewer line improvements would have beneficial impacts on the environmental quality. 
 

8. Is individually limited but cumulatively has considerable effect upon the environment or 
involves a commitment for larger actions; 

The proposed project is limited in scope to the rehabilitation work on the existing sewer lines, and is part 
of a long-term effort by the City to rehabilitate Honolulu’s aging sewer system.  It would have beneficial 
impacts on the environment.   
 

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

No rare, threatened, or endangered species or its habitat would be impacted by the proposed project.  The 
project area is highly urbanized, and there are no significant biological resources located where the 
improvements are proposed. 
 

10. Detrimentally affects air or water quality or ambient noise levels; 

The proposed project would result in fugitive dust and noise generation during construction.  These 
impacts would be minimized by applying the BMPs identified, as well as adherence to the applicable 
controls.  In the long-term, the proposed project would reduce noise and odor by reducing the frequency 
of sewer maintenance activities.  The proposed project would have beneficial impacts on air and water 
quality by reducing the likelihood of wastewater backups and spills. 
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11. Affects or is likely to suffer damage by being located in an environmentally sensitive area such 
as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, estuary, 
freshwater, or coastal waters; 

The proposed project is not in an environmentally sensitive area.   
 

12. Substantially affects scenic vista and view plane identified in county or state plans or studies;  

Neither the PUCDP nor the project area contains a scenic vista to be protected.  This fact notwithstanding, 
the proposed project would be located underground. 
 

13. Requires substantial energy consumption. 

The proposed project would not require substantial energy consumption.  Energy resources would be 
consumed during project construction.  In the long-term, the project improvements would decrease energy 
consumption associated with ongoing maintenance and repair of the City’s aging sewer facilities.     
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7 PERSONS AND AGENCIES CONSULTED   
The Draft EA was duly published in the January 23, 2010 edition of the Environmental Notice.  During 
the comment period from January 23, 2010 to February 22, 2010, 11 written comments were received.  
The partied who provided written comments are identified by a checkmark ( ).  Written comments 
received during the pre-assessment consultation period are included in their entirety in Appendix A of this 
report.   
 

7.1 Federal Government 
 Department of Interior, Fish and Wildlife Services 

7.2 State Government 
  Department of Health, Office of Environmental Quality Control 
 DLNR, Division of Aquatic Resources 
  DLNR, Land Division-Oahu District 
 DLNR, Engineering Division 
  DLNR, Commission on Water Resource Management 
  DLNR, State Historic Preservation Division 
  Department of Transportation (two letters) 
 University of Hawaii at Manoa, Hawaii Natural Heritage Program, Hawaii Biodiversity Mapping      
 Program 

7.3 County Government 
  Board of Water Supply 
 Department of Environmental Services 
  Department of Facility Maintenance 
  Department of Planning and Permitting 
  Department of Transportation Services 

7.4 Elected Officials 
 City Councilmember Gary Okino 
 State Representative Lynn Finnegan, 32nd District 
 State Representative Blake Oshiro, 33rd District 
 State Representative Henry Aquino, 35th District 
 State Representative Roy Takumi, 36th District 
 State Senator Sam Slom 
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7.5 Others 
  Aiea Neighborhood Board 
 Neighborhood Commission Office 
 Pearl City Neighborhood Board 
 Sierra Club 
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