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Source: Sherrod, David R., John M. Sinton, Sarah E. Watkins, and Kelly M. Brunt. Geologic Map of the State of Hawai‘i.  U.S. Geological Survey, Hawai‘i Volcano Observatory. 
Figure 2-1: Geological Map of the Study Corridor 
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2.2 Regional Hydrology 
The SOBA is the basal freshwater lens floating on saline ground water (as described 
by Ghyben-Herzberg principles) over most of southern O‘ahu.  The EPA has 
designated the SOBA as the sole or principal source of drinking water for O‘ahu.  It 
is recharged by rainfall that falls on the mauka areas of the Island.  Within this lens, 
fresh water generally flows from inland areas to coastal discharge areas.  The water 
is stored in the porous basalt rock of thin lava flows, and drinking water removed 
from the SOBA comes from wells that penetrate deep into this basalt. 

The entire study area is underlain by the SOBA (Figure 2-2). In accordance with the 
1984 Sole Source Aquifer Memorandum of Understanding between EPA and the 
Federal Highway Administration, this Ground Water Impact Assessment is being 
prepared to meet the coordination requirements of Section 1424(e) of the Safe 
Drinking Water Act. 

 

Figure 2-2:  Extent of the SOBA on O‘ahu 
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As described by Mink and Lau 1990 and Honolulu BWS 2007, ground water aquifers 
within the study corridor can also be divided (based mostly on valley-fill type 
hydrologic boundaries) into the Pearl Harbor Aquifer Sector containing the ‘Ewa, 
Waipahu, Waiawa, and Waimalu Aquifer Systems and the Honolulu Aquifer Sector 
containing the Moanalua, Kalihi, and Nu‘uanu Aquifer Systems.  Each hydrologic unit 
contains a basal freshwater lens confined by the coastal plain.  There is varying 
amounts of communication between these units (Mink and Lau 1990).  Based on 
Hawai‘i status codes related to the protection of drinking water, the aquifers are 
generally designated as currently used sources of fresh drinking water that are both 
irreplaceable and highly vulnerable to contamination. 

Caprock overlies the SOBA and impedes the escape of ground water from this 
basaltic aquifer (Figure 2-3).  Water in the caprock is brackish and not potable.  Only 
the water in the upper portion of the caprock has a low enough salinity to be used for 
irrigation.  Layers in the caprock are less permeable than water-bearing lava flows, 
and constitute a barrier that retards the seaward flow of ground water (Figure 2-4).  
The caprock thins with distance from the shoreline and ends at varying distances 
inland, and basalt is exposed or underlies superficial materials (Figure 2-5).  As a 
consequence of the caprock, some inland areas in southern O‘ahu have high water 
tables and some artesian wells and springs, especially in the Pearl Harbor Area 
(Figure 2-6) (Nichols et al. 1996).   

Beneath the caprock and underlying all of southern O‘ahu, the SOBA is heavily used 
because it contains large supplies of fresh water.  Although the caprock’s capacity to 
store and transmit water is small compared to the basalt aquifer, the caprock 
contains large quantities of water accumulating from rainfall, irrigation return, and 
leakage upward from the artesian portion of the basalt aquifer.  Caprock water is 
generally of poor quality because of its relatively high chloride content, but the upper 
portion has been developed for agricultural and industrial purposes.  Groundwater 
levels in the caprock along the study corridor vary with ocean tides and may also be 
influenced locally by streams.  Changes in salinity have been related to land use and 
irrigation history (Bauer 1996, Hunt 2004, Mink and Yuen 1994, Oki et al. 1996, 
Yuen and Assoc. 1988). 

The boundary between non-drinking water aquifers and underground sources of 
drinking water is referred to as the Underground Injection Control (UIC) line by the 
HDOH (Figure 2-7).  Restrictions on injection wells differ, depending on whether the 
area is mauka or makai of the UIC line.  Restrictions are allowed both mauka and 
makai of the UIC line, but injection wells mauka of the UIC line are required to meet 
higher water quality standards and public notification is required during the permit 
application process.  The UIC program is administered by HDOH’s Safe Drinking 
Water Branch.  The following portions of the alignment are makai of the UIC line:  
part of the future extension in Kapolei, part of the Salt Lake Alternative, a significant 
portion of the Downtown Honolulu area, and the future Waikīkī extension.  These 
areas are considered by the HDOH as not being underlain by an aquifer that is a 
source of drinking water.  Therefore, although these areas are still part of the SOBA, 
the HDOH can grant permits in this area for underground injection wells to inject 
water or other fluids into the ground water aquifer. 
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Figure 2-3:  Modes of Groundwater Occurrence on O‘ahu 
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Figure 2-4:  Cross-Section of the Caprock 
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Figure 2-5:  Contours on the Base of the Caprock 
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Figure 2-6:  Location of Pearl Harbor Springs 
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Figure 2-7:  Location of the UIC Line 

 

Department of Health Administrative Rules, Title 11, Chapter 23 provides conditions 
governing the location, construction, and operation of injection wells so that injected 
fluids do not migrate and pollute underground sources of drinking water.  In these 
areas makai of the UIC, construction of the guideway shafts should not be 
considered detrimental to the ground water if injection wells are allowed. 

The project alignment would be downgradient of the drinking water wells on O‘ahu 
and the overall ground water flow direction is seaward (Figure 2-8).  In addition to 
establishing the location of the UIC line, the HDOH’s Safe Drinking Water Branch 
publishes ground water contamination maps (SDOH 2005).  Figure 2-9 (modified 
from their report) shows that most of the water wells are located mauka of the 
proposed alignment.  All wells makai of the alignment are either inactive or used for 
irrigation.  Therefore, potential contamination from the guideway would not migrate 
to drinking water wells.  These water wells are drawing from a depth of several 
hundreds of feet below ground surface, and the shafts would not penetrate 
anywhere near those depths.   
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Figure 2-8:  Groundwater Flow Systems 
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Figure 2-9:  Water Wells near the Alignment 

2.3 Geology and Hydrology along the Corridor 
This section describes, in general terms, the geologic and hydrological conditions 
that would be encountered along the proposed alignment.  Further details on 
geology can be obtained from the geotechnical reviews and borings being performed 
for the Project.  Borings specifically made for the Project will be required for design. 

2.3.1 Planned Future Extension – West Kapolei 
The volcanic rocks exposed toward the ‘Ewa end of the study corridor near Kapolei 
are part of the Wai‘anae Volcanic Series.  The surface deposits are interbedded 
layers of recent alluvium, consisting mainly of clayey organic silt with variable 
amounts of sand and some pockets of gravel and cobbles, as well as competent 
coralline materials.  These ancient coral-algal reefs with layers of alluvial and marine 
sedimentary deposits are referred to as caprock.  The caprock rests on the 
underlying basalt core of Pliocene-age Wai‘anae Volcanics.  In this area, basalt rock 
can be found at depths of up to 1000 feet.  As described previously, the caprock 
layers were formed as worldwide climatic changes and crustal adjustments led to 
large fluctuations in sea level.  These layers retard the seaward migration of potable 
ground water. 

The type of ground water varies in this area.  Brackish ground water occurs at 
shallow depths in the caprock.  Potable water occurs at great depths below the 
caprock in the SOBA. 
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2.3.2 East Kapolei to Leeward Community College 
This portion of the proposed alignment would generally parallel the North-South 
Road (currently under construction) for a mile, turn northwestward across 
open/agricultural fields for approximately 2 miles to Farrington Highway and 0.5 
miles west of Fort Weaver Road, and travel eastward thereafter parallel to and 
coincident with Farrington Highway for approximately 4 miles to Leeward Community 
College.  Subsurface conditions along this stretch of the proposed alignment 
generally consist of typical caprock, alluvial and marine deposits and residual soils 
interlayered with coralline materials, and/or basalt bedrock.   

As the alignment cuts across the boundary between caprock and basalt, depth to 
ground water or basal water is expected to be variable with existing ground surface 
elevation variations and distance from the shore line.  General water-level elevations 
along the portion of the alignment overlying the caprock are expected to vary 
between Elevation +10 and +20 feet above mean sea level (MSL) (Hunt 1996, 
Nichols et al. 1996) where the ground water is confined by the caprock.  Based on 
existing ground elevations that are typically Elevation +40 to +100 feet MSL and 
higher, depth to ground water for the area overlying basalt is expected to vary from 
20 feet below ground surface (bgs) to tens of feet bgs.  In the Waipahu area where 
existing ground elevations are Elevation 20 feet or less, ground water elevations are 
expected within 10 feet of the ground surface. 

2.3.3 Leeward Community College to Aloha Stadium 
Eastward of Leeward Community College the alignment would cross over 
Kamehameha Highway and thereafter generally follow the highway alignment to the 
vicinity of Aloha Stadium. Subsurface conditions along this portion of the alignment 
generally consist of alluvium overlying residuals tuffs that are underlain by basalt 
bedrock.  Historical information shows that soils and a soil-like saprolite mantle vary in 
depth from as little as 20 feet to upwards of 60 feet, and the underlying bedrock is of 
variable weathering.  However, there are several reaches (e.g., in the area of Waimalu 
and Kalauao Streams) that consist of 5 to 10-foot-thick fills placed over harbor mud 
underlain at depth by old alluvium, volcanic tuff, and ‘mudrock’ or basalt bedrock.  The 
harbor mud in these two areas is known to extend down to depths of about 100 feet 
below ground level before older alluvium or weathered basalt is encountered. 

Depth to ground water, as measured in previously completed investigations, generally 
depends on ground surface elevation, as discussed previously.  Groundwater 
elevations along this nearshore portion of the alignment have been observed to be at 
Elevation +20 feet MSL in the Leeward Community College area and decreasing 
eastward to about Elevation +10 feet MSL just east of Aloha Stadium.  Relative to 
existing ground surface elevations, which range from about Elevation +100 feet near 
Leeward Community College to about Elevation +10 feet, the depth to ground water 
through this portion of the proposed alignment has been measured at 10 to 30 feet bgs.  
Exceptions to these typical groundwater depths have been observed where a 
combination of low existing ground elevations and artesian flows from the basalt 
bedrock penetrated resulted in artesian flows rising above existing ground (Figure 2-6) 
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(Nichols et al. 1996). 

2.3.4 Aloha Stadium to Māpunapuna (Salt Lake Boulevard Alignment) 
The Salt Lake Alternative would generally proceed eastward from Aloha Stadium along 
Salt Lake Boulevard to the Māpunapuna area (e.g., Pu‘uloa and Pukoloa Roads) just 
east of Moanalua Stream. Subsurface conditions along this section of the proposed 
alignment are interpreted as consisting of surface fills placed over volcanic tuff 
formation overlying alluvial deposits at greater depths.  However, in the area of the 
Hālawa Stream crossing, a thick sequence of harbor mud upwards of 100 feet in 
thickness is expected. 

Existing ground surface elevations are highly variable along this section of the 
proposed alignment.  They typically range from Elevation +20 to +40 feet MSL, with a 
significant topographic high–typically Elevation +120 feet MSL–that stretches from 
Bougainville to Radford Road/Likini Street.  Except in the Hālawa Stream drainage 
area where relatively shallow ground water is expected, static ground water is not 
anticipated within the depths of the drilled shaft foundations along the rest of the 
alignment, except for seepage ground water conditions.  The caprock thickness 
through this area is 100 feet or thicker and has been mapped to -90 to -500 feet MSL. 

2.3.5 Aloha Stadium to Māpunapuna (Airport Alignment) 
The geology along the proposed alignment for the Airport Alternative generally 
contains surface fills over thick lagoonal deposits underlain by alluvial soils and 
coralline detritus.  Groundwater may be tidally influenced and is anticipated at 
shallow depths of approximately 10 feet. 

2.3.6 Māpunapuna to Middle Street 
This segment of the proposed alignment would traverse the Māpunapuna industrial 
area to Moanalua Stream, turn south along the stream for approximately 2,000 feet, 
and thereafter travel southeasterly over the Ke‘ehi Interchange to the intersection of 
Middle Street with Dillingham Boulevard.  In addition to Moanalua Stream, this 
section of the alignment would cross Kahauiki and Kalihi Streams, which like 
Moanalua provide major drainage off the leeward slope of the Koolau Mountain 
Range.  Extensive investigations were completed for the Ke‘ehi Interchange circa 
1980, and historical investigation in the immediate area has provided a reliable 
source of information on subsurface conditions. 

Subsurface conditions along this segment of the proposed alignment generally 
consist of artificial fills approximately10 feet thick, placed over thick stratum of recent 
alluvium over lagoonal and estuarine deposits extending to depths of 80 to over 150 
feet bgs.  Sands, coral detritus, and silty clays underlie the soft soils and extend to 
the approximately 200-foot maximum depth explored. 

This segment of the alignment is generally low lying, with existing ground surface 
elevation ranging from +5 to +15 feet MSL. Local areas may have been built up by 
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the addition of fill to maintain grades above tidal influences from nearby waters.  
Brackish ground water due to the nearby ocean in this area is expected within 10 
feet of the ground surface. 

2.3.7 Middle Street to Ka‘ahi Street along Dillingham Boulevard  
This approximately one-mile-long segment of the alignment would extend eastward 
down Dillingham Boulevard.  The Kapālama Stream is the only visible drainage 
crossing. 

Subsurface conditions through this section generally consist of surface fills placed 
over lagoonal deposits overlying both alluvial soils and coralline detritus materials 
underlain at depth by basaltic bedrock.  The surficial fills are approximately 5 to 10 
feet thick and of variable composition.  Depth to bedrock ranges from approximately 
25 to over 100 feet bgs. 

Topography through the first half this segment is generally flat and then descends 
eastward.  West of Kapālama Stream, the ground surface is at about Elevation +20 
feet MSL.  At McNeil Street the ground profile descends from +17 to +5 feet MSL at 
the stream, and essentially maintains this elevation eastward.  Groundwater 
elevations through the area are typically measured as being at or near MSL.  
Therefore, depth to ground water is estimated at 5 to 20 feet bgs depending on the 
surface elevation.  Available ground water level data does not indicate artesian 
conditions through this area, and published literature (Visher and Mink 1964) 
indicates a caprock thickness in excess of 100 feet. 

2.3.8 Ka‘ahi Street to Richards Street along Nimitz Highway 
Beyond Ka‘ahi Street, the alignment would turn southward to follow Nimitz Highway 
along the makai side of Chinatown/Downtown and extend to where Nimitz Highway 
joins Ala Moana Boulevard at its intersection with Richards Street. This section of 
the alignment would cross over Nu‘uanu Stream and essentially borders the coastal 
shoreline.  Existing ground surface elevations range from +5 to less than +10 feet 
MSL. 

Subsurface conditions for the portion extending from Ka‘ahi Street to one block 
south of River Street (Kekaulike Street) were extrapolated from investigations 
completed along nearby Hotel and King Streets that only extended to a depth of 100 
feet bgs.  Subsurface conditions in the area of Nu‘uanu Stream reflect genesis as an 
ancestral stream that incised basaltic rock and/or older alluvium and was 
subsequently infilled by organic silts and sands in a back reef lagoonal swamp.  
Underlying this are vesicular basalt lava flows with cavities or voids approaching 1 
foot in size.  Clinker zones containing gravel to boulder-sized basaltic fragments are 
commonly present near the top margins of bedrock. 

Historical information from investigations in the Nu‘uanu Stream area indicate that 
the erosional channel extends down to approximately 85 feet bgs, and was infilled 
with soft organics (estimated at 60 feet) and recent alluvium. The lower portion of the 
infill contains boulder layers estimated as being approximately 10 feet thick. 
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Along the westerly portion of this section, subsurface conditions consist of reef 
deposits overlying alluvial sands, silts, clays, and basaltic boulders.  It has been 
speculated that basaltic flows may occur at depths in excess of 110 feet bgs.  
Surficial fills are typically approximately 5 feet thick and underlain by up to 10 feet of 
cinder sands in the southerly portion of this section.  The underlying reef deposits vary 
in thickness, extending to a depth of approximately 45 feet bgs.  Below a depth of 
about 45 feet bgs, alluvium was observed to the maximum 100-foot depth explored.  

Groundwater is anticipated within about 10 feet of the existing ground surface for 
this segment of the proposed alignment.  This ground water is brackish and not a 
potable water source. 

2.3.9 Richards Street to Ward Avenue 
This section of the alignment would generally follow Halekauwila Street through the 
Kaka‘ako area.  Subsurface conditions between Richards Street and Ward Avenue 
generally consist of surface fills over lagoonal deposits or coralline detritus underlain 
by alluvial soils.  Surficial fills, as in other low-lying coastal areas, are approximately 
5 feet thick.  The fills are locally underlain by up to 8 feet of cinder sands. Reef 
deposits are estimated at 50 feet or greater in depth, and generally comprised of 
sands and sandy gravel with lenses of clayey silt.  Alluvium was observed beneath 
the coralline and corals at depths of approximately 85 feet in the area of Punchbowl.  
An approximately 10-foot-thick volcanic tuff interbedded with the reef deposits was 
also observed in some borings in this general area.   

A review of the literature (Ferrall 1976) indicates an approximately 15-foot-thick coral 
ledge at about Elevation -20 feet MSL that extends across this entire area and 
eastward to Waikīkī .  Additionally, these historical interpretations suggest that basalt 
may be encountered at depths as shallow as 80 feet bgs in the Ward Avenue area. 

Lagoonal deposits also occur in the vicinity of Ward Avenue.  At estimated depths 
ranging from 60 to 80 feet bgs, alluvial deposits in the incised channel are 
interbedded with cinder sands and coralline debris.  Alluvium and coralline debris are 
expected at depths of approximately 200 feet bgs. 

Groundwater is anticipated within about 10 feet of the existing ground surface for 
this segment of the proposed alignment.  No known artesian conditions have been 
identified.  

2.3.10 Ward Avenue to Ala Moana Center 
This section of the proposed alignment would transition from Halekauwila Street 
across Queen Street to its intersection with Kona Street, and follow it to the back 
side of Ala Moana Shopping Center (Kona Street). Subsurface conditions along this 
segment of the alignment generally consist of surface fills placed over lagoonal 
deposits underlain by coralline detritus materials interbedded with hard coral ledges. 
The lagoonal deposits are estimated to range in thickness from about 10 feet east of 
Ward Avenue to as much as 20 feet at the Ala Moana shopping center area. 
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Groundwater is anticipated within 10 feet or less of the existing ground surface for 
this low-lying section of the alignment. 

2.3.11 Planned Future Extension – UH Mānoa 
In the area between Ala Moana Center and UH Mānoa where this extension would 
be located, the geology consists mainly of surface fills overlying alluvial soils and 
volcanic ash deposits.  Thick lava deposits from the recent Roundtop-Tantalus-
Sugarloaf volcanoes are also present.   

Groundwater is anticipated to range greatly in depth, from quite shallow near Ala 
Moana Center to below the depths of the drilled shafts near the terminus at UH 
Mānoa. 

2.3.12 Planned Future Extension – Waikīkī  
The Waikīkī Extension segment generally contains substantial amounts of surface 
fills over lagoonal deposits underlain by alluvial soils and coralline detritus.  
Groundwater is anticipated at shallow depths of approximately 10 feet. 
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3  Potential Impacts to the SOBA and Mitigation 

3.1 Construction Impacts and Mitigation 
The depth of a shaft or driven pile depends on local soil conditions, and for the 
Project would likely range from 50 and 150 feet below ground surface, averaging 
around 85 feet.  A boring program is currently being conducted to estimate how 
deep each shaft or pile may have to extend into the subsurface.  Based on the 
previous discussion, locations where the shafts for piles might extend into the SOBA 
are identified in this section.   

Most of the piers would only penetrate surficial materials or caprock overlying the 
basalt aquifer.  In places where the piles or shafts would extend into the basalt, 
penetration would be at most only a few tens of feet.  The exact depths of 
penetration are predicated on meeting foundation axial and lateral load demands 
and would not be determined until design, but the piers or piles would never 
penetrate deep into the basalt.  Drinking water pumped from the SOBA comes from 
depths much greater than those anticipated or practical for pile foundations. 

The excavations would remain only long enough to set the rebar and pour the 
concrete.  This would minimize the chance that pollutants could enter directly 
through the open pathway. 

The alignment would be typically downgradient of the drinking water wells on O‘ahu 
(Figure 2-9), and the overall ground water flow direction is seaward (Figure 2-8).  
These water wells draw from a depth of several hundreds of feet below ground 
surface.  All wells makai of the alignment are either inactive or used for irrigation.  In 
addition, much of the alignment is located makai or very near the UIC line (Figure 
2-7).  This indicates that the HDOH’s Safe Drinking Water Branch has determined 
that injected fluids do not migrate to pollute underground sources of drinking water.  
In areas where the caprock overlies the SOBA, artesian pressure prevents the 
overlying ground water from entering the SOBA. 

3.1.1 Interaction with the SOBA along the Proposed Alignment 
Groundwater in the SOBA is stored in porous basalt rock.  Therefore, the proposed 
alignment has been evaluated to determine whether shafts or piles would be likely to 
penetrate the basalt.  Their location in relationship to the UIC line has also been 
considered, to determine whether fluids from foundation construction would be likely 
to migrate into drinking water. 

Planned Future Extension – West Kapolei 

This planned future extension’s alignment would all be on thick caprock, and the 
foundations for the guideway structure would not intersect the SOBA.   
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East Kapolei to Leeward Community College 

As the proposed alignment follows North-South Road, it would cut across the 
boundary between caprock and basalt, and depth to basalt bedrock would vary.  At 
some distance makai of this boundary, shafts or piles can be finished in the caprock.  
Mauka of the boundary, foundations would intersect the basalt.  This area is mauka 
of the UIC line. 

Leeward Community College to Aloha Stadium 

Along this portion of the proposed alignment, basalt is likely to be encountered 
between 20 to 60 feet bgs.  However, there are several reaches (e.g., in the area of 
Waimulu and Kalauao Streams) where 100 feet of soft mud is underlain at depth by 
old alluvium.  Therefore, some shafts or piles in the area would penetrate the basalt 
while others would be placed in surficial deposits.  Artesian conditions may be 
encountered.  This area is mauka of the UIC line.  

Aloha Stadium to Māpunapuna (Salt Lake Boulevard Alignment) 

Caprock thickness through this is area is 100 feet or thicker and has been mapped 
to -90 to -500 feet MSL.  The shafts or piles are not expected to penetrate to the 
basalt, but a more detailed boring program is required for a definitive determination.  
This area is mauka of the UIC line. 

Aloha Stadium to Māpunapuna (Airport Alignment) 

Caprock through this area has been mapped at up to approximately 750 feet in 
thickness.  The foundations would not penetrate into the bedrock basalt.  The 
proposed alignment would mostly follow or be located makai of the UIC line. 

Māpunapuna to Middle Street (Ke‘ehi Interchange Area) 

This area has thick deposits of artificial fills, recent alluvium, lagoonal and estuarine 
deposits, sands, coral detritus, and silty clays that extend to the approximately 200-
foot maximum depth explored for the Ke‘ehi Interchange.  Therefore, the foundations 
for the piers would not likely extend to the underlying basalt.  In this area, the 
proposed alignment would generally follow along the edge of the UIC line. 

Middle Street to Ka‘ahi Street (Dillingham Boulevard) 

Depth to bedrock in this area varies from as little as 25 feet bgs near Kalihi to100 feet 
bgs.  Therefore, some of the foundations would be completed in basalt bedrock. 
However, most of this segment would generally follow along the edge of the UIC line. 

Ka‘ahi Street to Richards Street (Nimitz Highway)   

Along this section of the proposed alignment, the depth to basalt varies and some 
shafts and piles would potentially extend into the bedrock.  Based on previous 
studies in the area, slightly weathered vesicular basalt lava flows are present 
approximately 30 feet bgs.  The alignment would generally follow or be located 
makai of the edge of the UIC line. 
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Richards Street to Ward Avenue 
Historical interpretations (Ferrall 1976) suggest that basalt may be encountered at 
depths as shallow as 80 feet bgs in the Ward Avenue area.  Therefore, whether the 
pier foundations would penetrate into the underlying basalt and the amount of 
potential penetration would have to be determined for each individual pier, 
depending on the subsurface and construction requirements.  In this area, the 
proposed alignment would generally follow along the edge of the UIC line. 

Ward Avenue to Ala Moana Center  
Subsurface conditions along this segment of the proposed alignment generally 
consist of surface fills placed over thick lagoonal deposits underlain by coralline 
detritus materials interbedded with discontinuous hard coral ledges. The pier 
foundations may penetrate into the underlying basalt, and the amount of penetration 
would have to be determined for each individual pier depending on the subsurface 
and construction requirements in this area.  The proposed alignment would generally 
follow along the edge of the UIC line. 

Planned Future Extension – UH Mānoa 
Between Ala Moana Center and UH Mānoa, some of the foundations would 
penetrate into the basalt bedrock.  This area is clearly mauka of the UIC line. 

Planned Future Extension – Waikīkī  
The proposed Waikīkī Extension area generally contains substantial amounts of 
surface fills over lagoonal deposits underlain by alluvial soils and coralline detritus.  
Shafts or piles should not penetrate the basalt. The area is below the UIC line. 

3.1.2 Protecting the SOBA during Construction 
As discussed previously, several areas may require shafts that penetrate into the 
underlying basalt bedrock. 

Groundwater in the shafts or excavations for pile caps could be contaminated with 
petroleum products or other chemicals.  Preliminary studies for the Project have 
identified areas where subsurface contamination might be expected.  These 
contaminants would be removed from water pumped from the excavations in 
accordance with standards established by the HDOH.  Petroleum products might 
require the use of oil/water separators, strippers, or other remediation techniques.  
Additional studies would be required during the final design phase to determine the 
precise methods to be employed. 

The water removed from the excavations or shafts must either be returned to the 
ground water system or added to the stormwater drainage system.  Any water 
discharged into the drainage system and surface water bodies would require an 
NPDES Dewatering Permit.  This discharge must meet water quality standards.  
Groundwater in the excavation would probably be pumped out of the excavation with 
a sump pump.  A monitoring program would ensure compliance with water quality 
standards. 
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An NPDES Construction Stormwater Permit would dictate that hazardous material 
and other pollutants are handled properly on site.  This permit would be required 
before any construction could begin. 

Construction of each pier is expected to take less than one week.  The shafts would 
only be open long enough to install a rebar cage in the completed shaft and fill it with 
concrete.  Once the shaft is filled with concrete, it is unlikely that an open pathway that 
allows surficial contaminants to travel down the side of the shaft would remain, because 
the flowable concrete used for shaft construction would seal against the ground. 

Casing would be required at drilled shaft excavations that extend through soft or loose 
surficial deposits.  Where these unstable deposits extend to considerable depth, the 
casing may be incorporated into the shaft’s structural design.  Additionally, where drilled 
shaft completion depths would extend below static water levels, for excavation stability 
the fluid levels within the excavation must be maintained until concreting is completed.  
The counterbalancing fluid may simply be water and naturally derived cuttings, or 
specially formulated drilling mud.  In areas of loose sands or soft clays, casings or 
drilling fluids such as an environmentally inert polymer slurry may be necessary to 
maintain the integrity of the drilled hole during construction.  In either case, this fluid 
would be managed in accordance with Best Management Practices to protect the 
environment from uncontrolled releases.  At a minimum, this would entail removing 
sediments and reusing/recycling fluid for continued drilling operations.  Any construction 
wastes would be managed in accordance with prevailing environmental standards. 

Construction-derived wastes (e.g., soil and liquids) would be managed in 
accordance with prevailing regulations.  Uncontrolled releases would not be allowed.  
Slurry would be recycled through a de-sander and reused.  Water would be collected 
and treated as needed prior to disposal or reuse.  No contaminated soils would be 
disposed of in the Sole Source Aquifer area.  

The movement of contaminants between surface layers and the basalt aquifer would 
have to be prevented.  Areas where contaminants (e.g., petroleum products or 
pesticides in soil) are known to exist can be mitigated by a combination of methods to 
be determined at the time of construction.  These methods could include the following: 

• Requiring a minimum of one boring at each bent location prior to final design  
• Isolating near-surface contaminants by using casing (permanent or temporary) 

to a sufficient depth to seal off the zone of potential contaminant migration 
• Using the following mitigation methods in areas where floating product is 

encountered at depths too deep for casing: 
− using special deep foundations such as mini-piles or driven piles to 

minimize the duration of exposure 
− using a closed slurry system to ensure that contaminated slurry is not 

released to the environment  
− using ground treatment to stabilize/fixate the contaminated zone 

The actual solution would need to be based on the nature of the contaminant of 
concern, and construction considerations relative to structural load demands. 
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3.2 Long-Term Impacts 
No long-term impacts to the SOBA are anticipated.  Once a shaft is filled with 
concrete or a driven pile is in place, surficial contaminants would not travel down the 
side of the shaft because the flowable concrete used for shaft construction would 
seal against the ground. 

Once the Project is in operation, impervious surfaces would have been added for the 
fixed guideway, associated parking areas and transit stations, and a vehicle 
maintenance and storage facility.  Stormwater runoff from these surfaces would 
enter the ground water system along different paths than previously (i.e., as the 
water runs off the guideway into the permanent BMPs or stormwater system).  The 
ground water recharge needed to sustain the aquifer system would continue.  There 
would be no long-term changes to ground water levels, including artesian conditions, 
as a result of the fixed guideway system.  Runoff from the guideway itself should be 
relatively free of pollutants and should not threaten ground water quality in the 
SOBA. 

Stormwater from parking lots may contain oil, grease, and other pollutants 
associated with automobiles. The potential vehicle maintenance and storage 
facilities would both be located mauka of the UIC line and designed to prevent 
pollutants from reaching the ground water.  Any pollutants would have to be 
removed by permanent BMPs prior to infiltration into the ground water.   
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