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I, PROJECT SUMMARY

APPLICANT:

ACCEPTING AGENCY:

ENVIRONMENTAL
CONSULTANT:

PROJECTNAME:

PROJECT LOCATION:

TAXMAPKEY/ OWNERSHIP:

AREA:

ZONING:

STATE LAND USE:

CURRENT LAND USE:

PROJECT SCOPE:

Aala Ship Service
869 N. Nimitz Highway
Honolulu, Hawaii 96817

State of Hawaii
Department of Transportation
869 Punchbowl Street
Honolulu, Hawaii 96813

Environmental Communications, Inc.
I 188 Bishop Street, Suite 2210
Honolulu, Hawaii 96701

Aala Ship Service Warehouse Building

869 N. Nimitz Highway
Honolulu, Hawaii 96817

1-5-035: 007 por.
State of Hawaii
Department of Transportation
Harbors Division

53,918 square feet
1.237 acres

I-3 Waterfront Industrial

Urban District

The project site presently consists of a vacated
industrial lot that was formerly used for refrigerated
storage. The lot is paved and structural elements of
the former warehouse remain. No industrial uses
occur on the property but the warehouse foundation
area is used for automobile parking.

The proposed action consists of the construction of
a warehouse building for the Aala Ship Service
complex. This warehouse structure will consists of
a metal building with the dimensions of 60x165 feet
for a total of 9,900 square feet of floor area. The
structure will feature two roll up doors for access

Aala Ship Service
Honolulu,Hawaii

Environmental Assessment I-1



PROJECT COST/PHASING

and a single toilet room. The wmehouse is intended
for storage and holding of overflow items that
cannot be accommodated in the existing Aala Ship
Service warehouse.

The total project cost, inclusive of land is
approximately $2,000,0000 and will be privately
financed.

The proposed project will be conducted in a single
continuous ohase.

Aala Ship Service
Honolulu,Ifuwaii

Enviromental Assess&ent



il.

A.

PROPOSED PROJECT AND STATEMENT OF OBJECTIVES

Project Location

The proposed action is located on industrial lands owned by the State of Hawaii
Department of Transportation Harbors Division. The project site is located within
the waterftont industrial complex identified as TMK 1-5-035: por. 007 along the
makai side of Nimitz Highway (Figures 1 and 2). Piers 34 and 35 are located to
the west, and Piers 29 through 33 are located south of the project site. The Aala
Ship Service project site is not located on the waterfront but is centrally located to
the aforementioned Piers. Two smaller warehouse structures and an open parcel
are located immediately to the north while a large storage tank is located to the
east. The western boundary of the site is used as an automobile storage lot.

The site is presently unused except for a few unmarked parking stalls that are
located within the ftamework of the former cold storage facility that used to
occupy the site.

Project Description

The proposed action consists of the clearing of the existing remnant structure and
the construction of an at grade warehouse of approximately 9,900 square feet.
This simple metal structwe will be located at grade and will not require any
significant excavation as the site is already graded and paved. The structure will
be 165 feet in length, 60 feet wide and approximately 30 feet high at the ridgeline.
The structure will consist of metal supports and metal siding. Two roll up doors
and two standard building doors will provide access to the warehouse. The metal
roof will include skylights. Interior improvements will be limited to a single toilet
room. All improvements will occur at existing grade level and no shipping
containers are expected to be offloaded directly into the new warehouse.
Required parking will be located between the new structue and the existing
warehouse facility. See Figures 3 through 7.

Aala Ship Service is a ship chandler that supplies marine equipment, durable
goods, provisions and supplies and stores bonded stores. The warehouse will be
used for the storage of durable goods, provisions and bonded stores. Provisions,
durable goods and equipment are delivered to ships in port by trucks and hailers.
All equipment, stores and supplies are kept under secured cover in the existing
warehouse. These items are delivered and received at a loading dock. The new
warehouse facility will provided expanded storage and faster access. No new
business activities are anticipated with the construction of the new warehouse
buildins.

Aala Ship S€rvice
Hooolulu, Hawaii
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C. Project Objective and Need for Action

The objective of the proposed action is to create additional covered storage for
goods that cannot be accommodated in the existing Aala Ship Service warehouse.

The subject Environmental Assessment is prepared in conformance with Chapter
343 Hawaii Revised Statutes, as the project will involve the use of State lands.
The property is owned in fee by the State of Hawaii Department of Transportation
Harbors Division. The State Department of Transportation will serve as the
accepting authority for the subject Environmental Assessment.

Aala Ship S€rvic€
Honolulu, Hawaii

Environmental Assessment
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Figure 1: Location Map
Source: US Geological Service
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ilL

A.

DECRIPTION OF ANTICIPATED IMPACTS

Environmental Setting

The project site consists of 0.873 acres of Waterfront Industrial zoned lands
located immediately makai of Nimitz Highway. Piers 34 and 35 are located to the
west, and Piers 29 through 33 are located south of the project site. The area is
characterized by its heary industrial uses.

Typical uses in the project vicinity consist of industrial fuel and liquid storage,
shipping, packaging and storage warehouses and automobile storage lots. This
working environment is not readily accessible to the general public and the
project site is subject to monitoring and security measures due to its location near
the harbor.

The project site is not a scenic resource nor does it serve as a natural resource.
The area is not well suited for residential or retail use nor are these uses allowed
by the zoning code. Across Nimitz Highway lie other similar uses and some
commercial uses that are more accessible to the public.

Surrounding Uses

The area surrounding the project site is characterized by industrial and waterfront
uses. Further to the north lie the Iwilei and Kalihi industrial areas. The Kalihi
Kai industrial area lies to further to the west beyond the Kapalama Stream.
Further south, across t}re Kapalama Channel lays Sand Island, which also contains
industrial, public facilities and recreational uses. Chinatown and downtown
Honolulu lie to the east across Nuuanu Stream. The proposed use is consistent
with the immediate surroundings as well as the general character of the entire
district.

Environmental Considerations

1. Geological Characteristics

Tooosraohv

The project improvement area is flat and open, as it had been previously improved
with a cold storage facility. The majority of the site that will contain the
warehouse is covered with a concrete pad. The remaining areas are paved with
asphalt. Various weedy species of flora are located along the concrete and asphalt
seams. Debris and relatively small amounts of temnant material from the former
use remain on site.

Aala Ship Service
Honolulu,Hawaii
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A steel and concrete structure from the former use is presently used as a parking

garage for five automobiles. The steel frame building is topped with a concrete
pad but is not used for storage purposes. A concrete block wall is attached at the

makai end of the structure.

The eastem boundary of the project site is bounded by a concrete wall

approximately 8-feet in height. This wall serves as a containment barrier for the

storage tank located on the adjacent parcel. Tluee wood poles elevate a
transformer platform that is located along the northeastem comer of the property.

This transformer bank and the attached electrical lines will need to be relocated
prior to consffuction ofthe warehouse building. SeeFigure 7.

The proposed warehouse addition will result in the loss of some open space
however the structure will not result in the loss of any scenic views from public

access points. The site is in industrial use and warehouse structures are normative
for this use. The existing open space areas did not serve as a visual resource.

Climate

The geography of the Honolulu District is typically warm and dry in climate'
Prevailing hade winds arrive from the northeast. According to the National
Weather Service Honolulu Office, over a period of 30 years, normal monthly high

temperatures range from 80 degrees in January to a high of 89 degrees in August

for an average of 84 degrees. Normal month low temperatures range fiom a low
of 65 degrees in February and a high of 74 degrees in August for a monthly

average of 70 degrees. Precipitation typically ranges from 0.44 inches in August
to a high of 3.8 inches in December. The annual average rainfall in Honolulu is

70 inches per year.

USDA Soil Survev Report

According to panel 62 of the Soil Survey of Islands of Kauai, Oahu, Maui,
Molokai, and Lanai, State of Hawaii by the US Department of Agriculture Soil
Conservation Service, the project site is located primarily on soils classified as
Fill Lands, Mixed (FL). This land type occurs primarily near Pearl Harbor and
Honolulu. It consists of dredged material, garbage and general excess material.
This land type is used for urban development including industrial facilities.

Air Ouality and Noise Environment

The ambient air quality of the project site is typical of the industrial nature of the

site. No point source pollution sources have been identified in the general area
and typical trade winds ensue that air quality remains within acceptable standards
as recorded by the Department of Health air quality monitors. Fish odors were
noted during a site visit and anecdotal reports stated that the odors were caused by

Aala Ship Service
Honolulu,  Hawai i

Environmental Ass€ssment III-2



a fish processing plant located immediately north of the project site. The

processing plant has subsequently been closed and odors are not expected to

continue in the long-term.

Air quality impacts from the construction and operation of the new warehouse are
expected to be minimal to insignificant. During the construction period, gasoline

or diesel powered healy equipment will be required to transport and erect the
building. Air quality degradation from the operation of this equipment will be

negligible and temporary. In the long-term, no additional freight shipments are
expected beyond the existing average of two trailer/containers per day. No long-
term air quality impacts should occur from the operation ofthe new warehouse.

The noise environment will be minimally affected by the new warehouse.
Storage and moving activities occur primarily indoors or within the confines of
the Aala Ship Service complex. The addition of the new warehouse will ensure
that noise levels are attenuated even further as the new warehouse will contain the

eastem boundary of the site and will prevent any activity noise from traveling
further east. Al1 activities will continue to adhere to State Department of Health
community noise standards.

2. Water Resources

H)'drologic Hazards and Resources

According to Panel 150001 0115C of the Federal Emergency Management
Agency Flood Inswance Rate Map, the entire project area is located in Zone X, an
area where flood hazards are undetermined. See Figure 9.

Soecial Management Area

The project site is not located within the Special Management Area (SMA).

Water Ouality

The project will not adversely affect water quality as the purpose of the project is
to provide stored goods and equipment with environmental protection. Site
drainage will not be affected as the existing site is already completely paved.

3. Archaeological, Cultural, Botanical and Faunal Resources

Archaeological Resources

As stated earlier, the project site is located on mixed fill lands that consist entirely
of materials that were brought to the cunent location. As such no archaeological
or historic materials are expected to exist on the project site.

Aala Ship Service
Honolulu, Hawaii
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In the unlikely event that any archaeological artifacts are uncovered, all work will
cease and the Department of Land and Natural Resources Historic preservation
Division will be notified for appropriate action.

Cultural Resources

The Honolulu Harbor area has historically been a heavily used seaport and trade
center. This is well recorded and documented but specific to the project site, no
cultural activities are knoum to have occuned on thi subject area. As stated in thepreceding paragraph, the site was created by introduced irll material and cultural
activities, ifany, have not occrured on the site since the time the site was
hardened and used for industrial use.

Flora

The. majority. of the project site is covered with concrete or asphalt paving.
various weedy species were found along the boundary and within cracti in th"epaved surfaces. These are considered noxious weeds and will be removed prior to
any project improvements. No rare, threatened or endangered species of flora
were observed within the project site. Invasive species from for"ig., plants *e .roi
expected to be a problem as goods moved and stored at the facili[ are dry gooJs
that are unlikely to harbor undesirable species.

Fauna

The site does not serve as an endangered wildlife habitat although avifauna, ferar
cats, and rodents may be found on-site. No fauna was observed during site visits
and no rare or endangered species of avifauna were identified.

4. Infrastructure and Utilities

The proposed improvements are not expected to have a significant impact on
existing infrastructure and utilities.

Vehicular Access and Traffic Conditions

Y:1*t_"1 access to the project site is provided through a driveway located off ofNimitz Highway. This driveway serves as the primary interior circuration for the
Pier 35 area but is not well marked as a roadway. The area is generalry puu"J undprovides easy access for large tra ers and trucks that serve the surrou"ai'rg r"ir.- 

-

The proposed warehouse addition w l not alter existing intemal circulation nor
will it place any additional demand for intemal and hiihway access circuration.
The proposed improvement is intended for storage pufuor"i of current shipped
goods and. is not an expansion of the existing burioers. Nin" parking stalls wili be
included in the scope of the proposed project. Loading areas fbr the new

Aala Ship Ser!ice
Honolulu.  Harvai i
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warehouse will use existing on-site circulation patterns and will not affect existing

operations.

No additional traftic within the Pier 35 area or Nimitz Highway will be generated
as a result ofthe operations of the completed project. Cumulative impacts to the
project area are also not expected to increase as a result of the construction of the
new warehouse. Limited direct impacts will be experienced during the
construction phase of the project as construction vehicles and workers will require
access to the site. Early consultation with the Department of Transportation
Highways Division indicated that no highway impacts were anticipated. The
Highways Division will be retained as a party to be consulted during the EA
process.

Water

The proposed improvements will have minimal impact on municipal potable
water resources. A single toilet room will be included in the warehouse with a
total of two water fixtures.

Wastewater

Wastewater for the project site will be accommodated by the existing municipal
wastewater system. The total wastewater demand for the proposed action is
limited to the additional two water fixtures included within the scope of the
proposed improvements.

Drainage

The majority of the site is paved and is relatively flat. The proposed action will
not result in the loss of any permeable surfaces as the site is already paved.
Stormwater generally flows from south to north where it is received by an area
idendfied as Easement V which directs flow into the State municipal storm drain
system. Drainage is not directed onto other properties.

Solid Waste

Solid waste disposal will be coilected by a private hauler and disposed of at an
approved County refuse site.

Telenhone and Electrical Services

Telephone and electrical services are available for the project via mainlines
located along Nimitz Highv/ay. The demand for telephone and electrical service
is not expected to be significant for this skylight-illuminated facility.

Aala Ship Service
Honolulu,Hawaii
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Public Facilities

The proposed project will not have any significant impact on public faciiities
including schools, police, and fire or emergency medical services.

Kalihi Kai Fire Station Number 31 provides flre protection and first response
emergency and rescue service to the project area. The station is located at 1334
Nimitz Highway, approximately one half mile from the project site. Response
time to the site is approximately 5 minutes. An engine, ladder and rescue
company serve this station.

Ambulance service for the project vicinity is provided by City and County of
Honoiulu Emergency Medical Service Charlie 1 unit operating out of St. Francis
Hospital in Liliha or the Aiea unit located at Pali Momi Hospital. Response time
to the prcject area is approximately 5 to 10 minutes.

Police service in the project area is part of the Honolulu Police Department's
District 5. The district's administrative offices are located at the Kalihi Police
Station.

D. Social and Economic Characteristics

The proposed action will not have significant social impact to the surrounding
area. The project consists of a simple warehouse building that will be used for the
safe keeping of transported goods in a dry and secure location.

The project will have some beneficial economic impacts. The construction of the
facility will create short-term employment, the purchase of goods and services,
the generation ofexcise and income taxes, and other secondary and tertiary
effects as a result ofthe ploject expenditures.

The long-term operations ofthe facility will provide a safe and secure area to
store goods awaiting transport to their final destination. The warehouse is critical
in maintain the value of the goods in a dry, controlled facility.

E. Relationship to Plans, Codes and Ordinances

The project site is also zoned I-3 waterfront industrial use as specified under the
City and County of Honolulu Zoning Map. Under the prevailing industrial and
port related uses are permitted.

The proposed action is consistent with Sections II. Economic Activity and Section
V. Transportation and Utilities of the City and County of Honolulu General Plan.
The proposed warehouse addition will allow the oontinued operation of ship

Aala Ship Service
Honolulu, Hawaii
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chandelling by a local company supporting the local economy. The services
provided by the applicant also ensure that ship transit times are keep efficient and
timely.

The State Land Use Boundary Maps show the project locations to be in Urban
use. The project is not located within the Special Management Area (SMA).

The project is also consistent with the objectives of the Hawaii State Plan
particularly with respect to the objectives and policies of the economy. The
provided services support trade, visitor and transportation industries and are a
critical service to Hawaii.

The State of Hawaii Department of Transportation Oahu 2020 Master Plan is a
plan for Oahu's commercial harbors. In this regard, the proposed action fully
supports the Plan's objectives of meeting the future operational requirements of
Honolulu's commercial harbor users. The proposed action will enhance harbor
capacity and will provide a safe and secure environment. The proposed action
will also promote Hawaii's economy through support of cargo and tourism
operations as well as support maritime commercial operations in an efficient and
productive manner.

The proposed improvements will require a number of County permits.

. Demolition Permit for the removal of the existing structure

. Building, Electrical and Plumbing Permits

Work on the proposed improvements vrrill not commence until the demolition and
building permits and the environmental assessment process are completed.

F, Probable Impact on the Environment

The proposed improvements will result in a more intensive use of the existing
unused space. While the proposed use is gteater than its current non-use, the
subject property is zoned for industrial development and is also designated as an
urban site on the State Land Use Map. As such, reasonable development of the
site must be expected.

Construction and operation of the new warehouse facility will improve the
general character of the area through its continued use and maintenance. In its
current unused condition, the site is not well maintained and provides little value
to the State or businesses operating in the project area.

Other offsetting impacts are the creation of short-term and long-term employment
both on property and off-property, the generation of additional revenues to the

Aala Ship Service
Honolulu, Hawaii
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State of Hawaii and the lessee and the resultant secondary and tertiary spending

and tax collections that will likely be experienced in the community.

G. Adverse Impacts Which Cannot be Avoided

Adverse impacts that cannot be avoided are generally related to short-term
construction activities. These impacts can be minimized by sound construction
practices, adherence to applicable construction regulations as prescribed by the
Department of Health, and coordination with applicable State and County
agencies.

Minor grading will be required for the construction of the project improvements.
This work will create dust, noise and a minor traffic nuisance during the course of
construction. Paving of the roadways will also require the use of healy machines
that wilt enter the project site. Trattc control measures will be used to minimize
the disruption of traffrc during the construction period.

The harbor port area is industrial in nature and there remains a possibility that
some contaminated soils remain within the project site. No significant excavation
is required for the project however in the event that any contaminated materials
are discovered during the course of construction, work will cease, the Departmenl
of Transportation Harbors Division will be notified, and appropriate assessmenl
and remediation measures will be taken.

H. Alternatives to the Proposed Action

Altematives considered for the project were limited to uses allowed in the limited
industrial zoning district which could be more disruptive and less visually
appealing than the proposed project. Under I-3 zoning uses as intensive as
automobile sales and repair, construction material storage, light manufacturing
and warehousing are permissible. These uses were generally not consistent with
the intent of the applicant and were therefore dismissed from further
consideration.

The no-action altemative was not considered as non-action would not provide any
value to the owner or with the owner's objectives of creating protected storage for
ship siores.

I. Mitigation Measures

Long-term impacts resulting from the proposed improvements are expected to be
minimal or non-existent based upon the subject environmental assessment. Long-
term air and noise impacts are not expected to change signifrcantly after
improvements are completed. Traffrc conditions will not change, as there will not
be any new demand for access to the project site. Short-term construction-related

Aala Ship Service
Honolulu, Hawaii
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noise and air quality impact mitigation measures include general good
housekeeping practices and scheduled maintenance to avoid a prolonged
construction period, The contractor will be directed to use best management
practices (BMP) wherever applicable.

Examples of BMPs that may be implemented include watering during demolition
and clearing and the containment of any runoff during the construction period.
All waste materials will be securely contained and appropriately disposed.

J. Irreversible and Irretrievable Commitment of Resources

Implementation of the proposed project will result in the irreversible and
irretrievable commitment ofresources in the use of non-recyclable energy
expenditure and labor. Materials used for new construction may have salvage
value; however, it is r.rnlikely that such efforts will be cost-effective. The
expenditure ofthese resources is offset by gains in construction-related wages,
increased tax base and tertiary spending.

Aala Ship Servic€
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w. REASONS SUPPORTING FINDING OF NO SIGNIFICANT IMPACT

As stated in Section 1I-200-12, EIS Ru1es, Signifrcance Criteria: in determining
whether an action may have a significant effort on the environment, every phase
ofa proposed action shall be considered. The expected consequences ofan action,
both primary and secondary, and the cumulative as well as the short-term and
long-tem effects must be assessed in determining if an action shall have

significant effect on the environment. Each of the significance criteria is listed
below and is followed by the means of compliance or conflict (ifextant).

. Involves the loss or destruction ofany natural or cultural resource.

The proposed action will not involve the loss or destruction of any natural or
cultural resource. The project site was previously completely developed and is
devoid ofany natural or cultural resources.

. Curtails the range of beneficial uses of the enviroment.

The proposed installation will not curtail any beneficial uses of the environment.
The project area is not generally used by the public nor is it used as a recreational
or cultural resource. Public access to the site is, in fact, restricted for safety and
secunty reasons.

. Conflicts with the State's long-term goals or guidelines as expressed in
Chapter 343, Hawaii Revised Statutes.

The proposed action is consistent with the goals and guidelines expressed in
Chapter 343, Hawaii Revised Statutes. The proposed action is triggered by the use
of State of Hawaii lands owned by the Department of Transportation. The subject
Environmental Assessment has been developed in compliance with the Chapter
l+J.

. Substantially affects the economic or social welfare ofthe community or state.

The proposed action will make a positive contribution to the welfare of the
County and State by creating employment during the construction period and will
also benefit the State through increased tax revenue.

Aala Sbip Service
Honolulu, Hawaii

Environmental Assessment lv-l



. Substantially affects public health.

The proposed improvements will not have a significant effect on public health.

The project may promote health indirectly by providing a safe and secure area to

store goods which may include consumables.

. Involves substantial or adverse secondary impacts, such as population changes
nr cffect on nrhlic lacil i t ies.

The proposed action will not produce substantial secondary impacts resulting in

population changes or significantly increase use ofpublic facilities.

. Involves substantial degradation of environmental quality.

The proposed improvements will not involve the substantial degradation of

environmental quality. The improvements proposed will have short-term impact

on the environment; however, this is temporary in nature'

. Cumulatively have a considerable effect upon the environment or involve a

commitment for larger actions.

The proposed action is not a first phase of any larger action nor will it have a

considerable effect on the environment. The project is expected to remain for the

longterm and is not designed for larger expansion or other related development.

. Affect rare, threatened or endangered species, or their habitats.

The proposed action will not affect any rare, threatened or endangered species of

flora or fauna. The project site is not located near any wildlife refuge or sensitive

environmental area.

. Detrimentally affect afu or water quality or ambient noise levels.

The proposed action is not expected to impact air or water quality. Long-term

noise levels may increase slightly due to the increased level of activity on the site.

This impact is expected to be within acceptable levels of the sunounding
industrial area.

Minimal impacts on air quality and noise are anticipated during construction.
These impacts will be limited by normal construction practices and compliance
with Department of Health construction mitigation standards'

Water quality will not be affected by the proposed action.

. Aifect scenic vistas and viewplanes identified in County or State plans or

studies.

Environm€ntal Assessment Iv'2 
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The proposed action will not affect any scenic vistas or view planes identified by
the County or State.

. Require substantial energy consumption.

The proj ect will not increase energy consumption. Energy utilization during the
construction phase will increase through the use of fossil fuels used by
construction vehicles. Operations of the facility will have minimal energy
consumption. Skylights will provide lighting for the building and roof vents will
be used for temperature control.

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 1and, estuary, fresh water, or coastal waters.

The project is not located in an area that will be adversely affected by
hydrological hazards nor is the project anticipated to create any hazards to
surrounding lands. Best Management Practices will be implemented to minimize
or prevent erosion.

Anticipated Finding of No Significant Impact

Based on the above stated criteria, the applicant anticipates that the Department of
Transportation (DOT) will determine that the proposed project will not have any
significant adverse environmental impacts and that an Enviroffnental Impact
Statement will not be required for the proposed action. This Draft Environmental
Assessment will be subject to public review and prescribed by Chapter 343
Hawaii Revised Statutes.

Aala Ship Service
Honolulu,  Hawai i
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V. LIST OF PARTIES CONSULTED PRIOR TO DEVELOPMENT OF THE
DRAFT ENVIRONMENTAL ASSESSMENT

Agencies with ministerial or specific interests regarding the proposed project were
contacted for their early comments regarding the proposed project.

Department of Transportation
Harbors Division
State of Hawaii

Department of Planning and Permitting
City and County of Honolulu

Fire Department
City and County of Honolulu

Planning Department
City and County of Honolulu

Police Department
City and County of Honolulu

Aala Ship Service
Honolulu, Hanaii

Environmental Assessment



VI. LIST OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS TO BE
CONSULTED DURING THE DRAFT ENVIRONMENTAL ASSESSMENT
PROCESS

Date of Resoonse

State of Hawaii Agencies

1. Dept. of Agriculture
2. Dept of Business, Economic Development

and Tourism, Office of Planning
3. Dept of Health, Environmental Planning Office
4. Dept of Health, Clean Air Branch
5. Dept of Health, Clean Water Branch
6. Dept of Health, Noise, Radiation and Indoor Noise Branch
7. Dept of Land and Natural Resources

Historic Preservation Division
8. Dept of Land and Natural Resources

District Land Office
9. Dept. of Transportation Harbors Division
10. Office of Environmental Quality Control
I l. Oflice of Hawaiian Affairs

City and County of Honolulu Agencies

1. Board of Water Supply
2. Department of Environmental Services
3. Department of Planning and Permitting
4. Department of Transportation Services
5. Fire Department
6. Police Departrnent

Libraries

1. Hawaii State Library
2. Kalihi Public Library

Aala Ship Service
Honolulu, Hawaii

Environmental Ass€ssmenl



V. LIST OF PARTIES CONSULTED PRIOR TO DEVELOPMENT OF THEDRAFT ENVIRONMENTAL ASSESSMENT

Agencies with ministerial or specific interests regarding the proposed project werecontacted for their early comments regarding the-proposed project.

Department of Transportation
Harbors Division
State of Hawaii

Department of Transportation
Highways Division
State of Hawaii

Department of planning and permitting
City and County of Honolulu

Fire Department
City and County of Honolulu

Planning Department
City and County of Honolulu

Police Departrnent
City and County of Honolulu

Aala Ship Scrvice
Honolulu, Hawaii
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VI. LIST OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS TO BE
CONSULTED DURING THE DRAFT ENVIRONMENTAL ASSESSMENT
PROCESS

Date of Response

State of Hawaii Agencies

1. Dept. of Agriculture
2. Dept of Business, Economic Development

and Tourism, Office of Planning
3. Dept of Health, Environmental Planning OfTice
4. Dept of Health, Clean Air Branch
5. Dept of Health, Clean Water Branch
6. Dept of Health, Noise, Radiation and Indoor Noise Branch
7. Dept. of Health, Office of Hazard Evaluation and

Emergency Response
8. Dept ofland and Natural Resouces

Historic Preservation Division
9. Dept of Land and Natural Resources

District Land Office
10. Dept. of Transportation, Harbors Division
I 1. Dept. of Transportation, Highways Division
12. Office of Environmental Quality Control
13. Office of Hawaiian Affairs
14. University of Hawaii, Environmental Center

City and County of Honolulu Agencies

i . Board of Water Supply
2. Department of Environmental Services
3. Department of Planning and Permitting
4. Department of Transportation Services
5. Fire Department
6. Police Department

Libraries

1. Hawaii State Library
2. Kalihi Public Library

Other

1. URS Corporation, Iwilei District Project Coordinator

Aala Ship Servjce
Honolulu, Hawaii

Environmental Assessmenr



GEOTECHNICAL ENGINEERING EXPLORATION

NEW WAREHOUSE BUILDING FOR A'ALA SHIP SERVICE

869 NORTH NIMITZ HIGHWAY

HONOLIJLU, OAHU, HAWAII

w.o.6045-00 ocToBER1,2008

Prepared lor

A ALA SHIP SERVICE

THIS WORK WAS PREPARED AY
rTE OR UNO€R MY SUP€RVISION.

t ,  I

' leid*l'JT K1,,4K 4.so.$
siEMfiiE-,--------E FiRa-iibFffiiE

OF THE UCENSE

GEOLABS,INC.
Geotechnical Engineedng and D.illing Services

2006 Kalihi Streel ' Honolulu, Hl 96819

Hawaii . California

GEOTECHNICAL ENGINEERING EXPLORATION
NEW WAREHOUSE BUILDING FOR
A'ALA SHIP SERVICE
869 NORTH NIMITZ HIGHWAY
HONOLULU, OAHU, HAWAII

ocToBER 1, 2008

Prepared for
A'ALA SHIP SERVICE

GEOLABS, ING.
G.otachiidl Ell{J]ll.annlj d Axkllt Sot ,,1*s w.o.6045-00



GEOLABS, INC.
c.obchnhEt Ensj.oddng and Dtjutns SdNi@sGEOTECHNICAL ENGINEERING EXPLORATION

NEW WAREHOUSE BUILDING FOR A ALA SHIP SERVICE

869 NORTH NIIVIITZ HIGHWAY

HONOLULU, OAHU, HAWAII

w.o.6045-00 ocToBERl,2008

TABLE OF CONTEN'TS

October 1, 2008
w.o.6045-00

1.0

SUIVIMARY OF FINDINGS AND RECOIiIIV]ENDATIONS

2.3.2 Soi lProf i le

GEN ERAL .. . . . . . . . . . . . . . . . . .
1.1 In l rodLrct ion. . . . . . . . . . . . . . . . . . .
1.2 ProjectConsideral ions.
1 'l P"rn^ca r^rl C.^na

slTE cHARACTERtZATtON.... . . . . . . . . . . . . . . . . . . .  .
2.1 RegionalGeology..-. .- . . . .
2.2 Subsurfa.e Condi11ons... . . . . . . . . . . . . . . . . .
2.3 SelsmicDesignConsiderations-.. . . . . . . . . . . . . . ._._.. . . . . .

2.3.1 Eadhquakesand Seismicity.. . . . . . . . . . . . . . . . . . . . .

ll4r, Rodney Tamamoto
A ala Ship Service
869 N. Nimilz Highway
Honolulu, Hl 96817

Dear Mr. Tamamoto:

_ Geolabs, Inc. is pleased to submit ouf report entifled 'ceotechnical Engineering
Exploration, New Warehouse Buitding for A ata Ship Service, 869 ru.rti frtirlr.
Hrghway, Honolulu, Oahu, Hawari" prepared ir support of {he design of the new
warenouse prcject.

-Our 
work was performed in general accordance wjth lhe scope of services ou|jnedjn ourfee proposaldated March 13, 2008.

. .Please note.that the soi l  samples recovered during our f ield exptoration(remainhg after lest lng) wit l  be stored lor a period of two monihs trom the daie of thrs
repod. The samples will be discarded after thal date unless arrangements are male f,.r.
a longer sample storage period. please contact our office fof alter;ative su-pte 

"tor"g,requirements, if appropriate.

Detaiied discussion and specific design recommendations for the proiect are
contained in the body of this report. lf there is any point that is not ctear, pteasJcontact
our office.

Very truly yours,

GEOLABS, INC.

CSM:TK:mj
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Based on our field exploration, the subsurface conditions at the prciect site
generally consisl of relatively thin surface fills, on the ordsr of about 2.5 to 4 feel lhick,
placed over soft and/or loose lagoonal deposlls extending to depths of about 7 to 8 feet
below the existing pavement surface. Below lhe lagoonal deposits, the borings
en@unteted had coral tomation slarting at depths of about I to 11.5 feet and
extending to the maximum depth explored of approximately 53 feet below lh6 €xisting
pavement suface. Petroleum odor was detected based on olfaclory method (smell)
belween depths of aboui 4 and 8 feet below lhe pavement sudace in some of the
bo ngs drilled. At lhe lime of our ti€ld exploration, we encountered groundwater levets
at depths varying from approximal€ly 4.1 to 4.sfeet below lhe existing pavement
surface,

Based on the subsuface conditions encountered and the moderately high
building loads anticipated for the warehouse structure, we believe that the relatively thin
fill crust and the soft and/or loose lagoonal deposits encountered at the project site
would not provide adequate foundation support for ihe warehouse slruclure supported
on a shallow foundation system (such as spread footings and,/or a mat loundation)
wilhout appreciable settlements. Therefore, we recommend supporting the new
warehouso structure on a deep foundation sys{em.

Due to the space constraint at the new warehouse localion and the rolalively
shallow depths of the bearing shalum, we beligve that the use of driven pile or drilled
shafl foundalions would not be practical and economical for the project development.
Therefore, we recommend ulilizing micropiles to support the new warehouse slruc{ure.
We believe that a cased micropile system with a minimum groul bulb diameter ol
7.5 inches and a pile length of 30 feet (minimum 20 feet embedment into the hard coral
formation) may be used to develop an allowabl€ compressive toad capacity of up to
80 kips per pile. In addition, a permanent casing extending to the lop of tho coral
formalion should be provided, and lhe permanenl casing should have an outside
diameter (OD) of about 7.5 inches (same as lhe grout bulb size).

The text of this repod should b€ refered 10 for detailed discussion and speciflc
desion tecommendations,

END OF SUIVIVARY OF FINDINGS AND RECOMI\,4ENDATIONS
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SECTION 1 _ GENERAL

overlying soft and/or loose lagoonal deposits. We anticipaled lhal the lagoonal deposits

would be underlain by corallino detritLrs and/or lormation at greater depths. Based on
our experience at lhe site, special attention was given to the following areas for the
foundation design of the new warehouse building at lhe site:

.  Quali ty and thickness ofthe surface f i l lcrust.

. Verlical extent and compressibility ofthe sofuloose lagoonal deposits.

. Qualily, depth, and thickness of the coralline detrilus and/or formation.

1.3 P-qp9!e-s!Cs99!g
The purpose of ourfield exploration was to oblain an overview of lhe surface and

subsurface condilions to develop a generalized subsurface data sei to formulate
geotechnical recommendations for design of lhe new warohouse building project_ In
order to accomplish this, we conducted an exploralion program consisting of the
following tasks and effods:

1. Research and review of available in-house geologlc and soils information
in the project vicinity.

2- ft,lobilizalion and demobilizalion of a truck-mounled drill rig and operators
lo and kom the project site.

3. Drilling and sampling of three borings extendjng lo depths ranging fiom
about 47.5 to 53 feet below the exisUng pavement surfaco for a lotal of
about 150.5l ineal leet of explorat ion.

4. Coordination ol the tield exploration and togging of ihe borings by our
geologist.

5. Laboralory test ing of selected sol samples obtained during our f ietd
exploralion as an aid in classifying the malerials encountered and
evalualingtheirengineering properlies.

Engineering analyses of the field and laboratory data to formulale
geolechnical recommendations for the design of tho foundations,
slabs-on-grade, and site preparation forthe project.

7. Preparation of lhis report summarizing our work on the project and
presenting our lindings and recommendations.

w.o.6045-00 Page 2

SECTION 1.0. GENERAL

1.1 lntrodtrct ion

This report presenls the results of our geotechnical engineering exploration

performed for lhe New Warehouse Building fot A ala Ship Service projecl rn

Honolulu on the lsland of Oahu, Hawaii .  The project location and general vicinity are

shown on lhe Project I ocal:on l\,4ap, Plate 1.

This reporl summaizes our findings and geotechnical recommendations derived

from our field exploration, laboratory testing, and engineering analyses. The

recommendations providod herein are intended for ihe design of foundations,

slabs-on-grade, and site preparation only. In addition. discussions on dewaterjng

requiremenls are included in ihis repod for infofmation purposes. The findings and

recommendalions presented herein aro subject to the limitations noled at the end of lhis

report-

'1.2 ProiectConsideratlons

Basod on ihe jnlormation provided, the pfoposed project will involve the

construction of a new warehouse building wilhin the A ala Ship SeNice property at

869 Nodh Nimitz Highway in Honolulu on the lsland of Oahu, Hawaii. The prcposed

warehouse site is presenlly occupied by a twolevel slorage rack.

The n€w warehouse building lvill be a single-slory slructure measuring 165 feet

long and 60leet wide wilh a total floor aroa of approximately 10,000 square feet. Based

on jnformation provided by the project slructural enginser, the maximum column loads will

be on the order of about 300 kips with wall loads of !p lo about 8.5 kips per lineal foot.

Based on the existing topography at the proiect sile, we anlicipate lhat the finish floor

elevation for lhe warehouse building wiil be set at or close to the existing grades.

Detai led inlormation for the proposed warehouse buiding development was not

available at lhe time this report was prepared.

Based on our experjence in lhe project vicinily, we anticipated lhat the

subsurfacg conditions at the proiecl site would consist of near-sudace fill materials

w.o.6045-00 Page 1GEOLABS, INC. GEOLABS, INC.



SECTION 2.0 . SITE CHARACTERIZATION

2.' l  ReqlonalGeoloov

The lsland oI Oahu i6 composed largely ot the weathered remnants of the

Waianae and Koolau shield volcanoes- The older Waianae Volcano forms tho bulk of

the western lhird of the island while the younger Koolau Volcano forms the majority of

the eastern two-thirds of the island. lt is belleved lhat Waianae Volcano becamo extinct

while Koolau Volcano was still active, and lts eastern llank is partially buried below

Koolau lava in Cenlral Oahu. When the building of the Waianae and Koolau Shield

Volcanoes came to an end, only a slight embayment existed on the southem coast of

Oahu.

The prcject site is generally on the coastal plain of Southem Oahu. The coaslal
plain was built on the eroded flanks of the Koolau Volcano, which forms the eastern

two-thirds of the lsland of Oahu. Ihe coastal p'ain was built by extensive accumulation

of alluvlum derived from erosion of the volcano. interb€dded with coral re€fs and

During th€ Pleistocone Epoch (lce Age), sga levels fluctuat€d in response to lhe

cycles of continental glacialion. Most of the coastal plains were devoloped dudng the

Pleistocene Epoch when the sea levels lluctuated significantly. As the glaciers grew and

advanced, less water was available to fill the oceanic basins such that.sea levels fell

below the present stands of the sea. When th6 glaciers moltod and recoded, an excess

of water bgcame available such thatthe soa levels rose to above its Dresent level.

The processes oferosion and deposition caused the top of the basaltic lava flows

to be hlghlyweathered and mantled by rcsldual soils. During {he Kaena stand ofthe sea

(at approximately +90 feet l\4SL) of the Pleistocene Epoch, a delta of sill, sand, and

gravel built out into the embayment near ths projecl site. Therefore, the project slt6 is

generally underlain by deposits consisting of calcareous sediments and lagoonal

deposits. Land development and reclamation projects within the last cenlury have

brought the project 6ite to Jts present forrn.

w.o.6045-00 GEOLABS, tNC. Page 4

SECTION I GENERAL

Coordination of our overall work on the project by our senior engineer.

9. Quallty assurance of our work and clienvdesign team consultation by our
p ncipalengineer.

10. Miscellaneous work effofls such as drafiing, word processing, and clerical
suppon.

Detailed descriptions of oLrf field exploration methodology and th€ Logs of

Borings are presented in Appendix A, The resuits of the laboralory tosts performed on

selecled soil samples retrieved from ourfield exploration are presented in Appendix B

ENO OF GENERAL

w.o. 604540 GEOLABS, INC. Page 3



SECTION 2 - SITE CI]ARACTERIZATION sl9r!9!? llIF_gLiai4g:EBElItgN

2.2 SubsurfaceCondit ions

Our field exploration program at the project site consisted of drilling and sampling

lhree borings. designaled as Borlng Nos. 1 thrcugh 3, exlending to depths of about

47.5 to 53 feet betow the exisling pavemenl surface- The approximate boring locations

are shown on the Site Plan, Plate 2.

Baged on our field exploration, lhe subsurface conditions at the proiect site
generally consist of relatively thin surface lills placed over lagoonal deposils. The

surface lills generally consist of medium dense silty gravel extending down to about

2.5to 4 feet below the existing pavemenl surface. The lagoonal deposits below the

relalively lhin surface fills encounlered in lhe borings drilled generally consist of soft

organic clays and loose silty coralline gravel. The lagoonai deposits extended to deprDs

of about 7 to I feet below lhe exisling pavement sudace.

Below the lagoonal deposits, the borings encounlered a thin layer of medium

dense cinder sands and coralline detritus materials overlying hard coral tormation

(starting at deplhs of about I lo 11.5 feet) extending to the maximum depth explored of

approximately 53 feet below the exisling pavement surface. In addilion, we wish to point

out that pelroleum odor was detected based on oltaclory melhod (smell) between

depths of about 4 and B fegl below lhe pavement surface in some of lhe borings drilled

at the proiect site. Thercfore. special ireatment may likely bs required fof the handling

and disposal of excavated contaminaled soils during the project conslruction.

At the iime of our field exploration, we encountered gfoundwater in all of the

borings dri l led at deplhs varying from approximaiely 4.1 to 4.5feet below the exjst ing
pavement surface. lt should be noted that groundwater levels could flucluate depeoding

on tidal fluctuations idue to lhe proximjty of the projecl site to the Pacific Ocean),

seasonal precipitation, groundwater withdrawal and/or injeclion, and other factors.

Delailed descriplions of lhe malerials encountered and water levels observed in

the borings drilled are presented on lhe Logs of Eorings in Appendix A. The results of

the laboratory tesls performed on selecled soil samples are presented in Appendix B.

w.o. 6045 00 Page 5

2.3 Seismic Deslqn Considerations

Based on the lnternational Bui lding Code,2003 Edit ion ( lBC 2003), the project

site may be subject to seismic activity and seismic design considerations wlll need to be

addressed. The following seclions provido discussions on lhe seismicity and soil proflle

for seismic design al the project site.

2.3.1 Earlhquakes and Seismicitv

In general, earlhquakes lhat occur throughout the woid are caused by shifts in lhe

tectonic plales. In conlrast, earthquake actMity in Hawaii is linked primadly to

volcanic activaty. Therefore, earthquake activily in Hawaii generally occurs before or

during volcanic eruplions. In addition, eafthquakes may result from the

underground movement of magma that comes close to tho surface but does not

erupt. The lsland of Hawaii experiences thousands of earthquakes each year, but

mosl are so small that they can only be detoctod by sensilive instruments.

However, some of the eadhquakes are strong enough io be felt, and a few cause

minor to moderate damage,

In general, earthquakes assoclated wilh volcanic activily are most common on the

lsland of Hawaii. Earthquakes that are direclly associated with the movement of

magma are concentrated benealh the active Kilauea and Mauna Loa Volcanoes on

the lsland of Hawaii. Because the majority of the earlhquakes in Hawaij

(over90 percenl) are related to volcanic activily, the risk of high seismic activity and

degree of ground shaklng diminishes with increased dislance from the lsland of

Hawaii. The lsland of Hawaii has expeienced numerous earlhquakes greatef than

Magnitudo 5 ([,45+); however, earthquakes are not confined only to the lsland of

Hawaii

To a lesser degree, lhe lsland of [,4aui has experienced numerous earthquakes

greater than N,4agnilude 5. Therefore, moderale to strong earthquakes have

occuared in the Counly of Maui. The effecls of earlhquakes occurring on the lslands

of Hawaii and lraui may be felt on the Island of Oahu- For example. several small

landslides occu(ed on the lsland of Oahu as a result of the Maui Earthouake of

w.o.6045-00 Page 6GEOLABS, INC. GEOLABS, INC.



SECIION 2 _S TE CHARACTERIZATION

SECTION 3.0.  DISGUSSION AND RECOIIIV]ENDATIONS

Based on our field exploration, the subsudace conditions al the project site
generally consist of relatively thin surface fills, on lhe order of about 2.5 to 4 feet thick.
placed over lagoonal deposits of soft organic clays and loose silly gravel exlending to

depths ot about 7 to 8 feet below the existing pavement surlace. Below the lagoonal

deposils, lhe borings encountered hard coral formation starting at deplhs of about g to

11.5 feet and extending to the maximum depth explored of approximately 53 feet below

lhe existing pavement surface. Pelrolelm odor was detecled based on olfactory melhod

(smell) between depths of about 4 and I feet beow the pavement surface in some of the

borlngs drilled at lhe prqeci site. Thereforo, special healment may likely be required ior

the handling and disposal of excavated contaminated soils du ng the project construction.

At the timc of our field exploration, we encountered groundwater in all of lhe borings drilled

at depths varying from approximately 4.'1 to 4.5 foet below lhe exlsting pavement surface

Based on the subsurface conditions encounlercd and lho moderately high building

loads anlicipaled for lhe warehouse s{ruclure, we beli€ve that the relatively thin fill crust

and the soll and/or loose lagoonal deposils encounlercd at lhe project site would not
provide aclequate foundalion support for lhe warehouse slruclure supported on a shallow

foundation system (such as spread foolings and/or a mal foundation) wilhout appreciable

setllements (on the order of about 3 to 4 inches). Consideration was given to the removal

of the soft and/oa loose lagoonal deposits below the shallow footing foundations and

replacemenl with compacted select granular fill materials to provide a bearing/stabilization

layer for the building loads. However, this would entail substantial foundation work below

lho groundwater table as well as removal of ihe coftaminated soils that require special

trealmenl and disposal, which may noi be viablo from an economical standpoint.

Therefore, we recommend supporting the new warehouse struclure on a deep foundation

sysiem as discussed below.

Due 1o the space constraint at the new warehouse building localion and the

relatively shallow depths of the bearing stralum, we believe ihat lhe use of driven pile or

drilled shaft loundations would not be practical and economical for lhe project
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1938 ([,46.8). In addition, some houses on the lsland of Oahu were repodedly

damaged as a result ofthe Lanai Eadhquake of 1871 (M7+).

Due to the relatively shorl period ot documented earthquake monitodng in the

Stale of Hawaii. infomation pertaining to earthquakes that were felt on the lsland ol

Oahu may not be complele. In general, we are not aware of reporled earthquakes

greater than lvlagnilude 6 occurring on lhe Island of Oahu overthe last 150 yearc of

recorded history. Based on available information, we understand that an

earlhquake of about lvlagnitude 5.6 occurred on June 28, 1948 in ihe vicinity of the

lsland of Oahu, possibly along the hypothesized and controversial Diamond Head

Fault feature.

The Diarnond Head Fault feature is beieved to extend northeasterly away from the

southeastem tip of the lsland of Oah!. The Diamond Head Fault feature may be

related to the widelv documented Molokai Fracture Zone located on the sea floor in

the vicinily ol the Hawaiian lslands. Despite only the moderate tremor iniensily, the

resuliing damage was reporledly widespread and included broken windows,

ruplured masonry building walls. and a broken underground water main. In addition,

some areas on the lsland of Oahu, including the Tantalus, lwilei, and Tripler areas,

reported more inlense ground shaking, severe enough lo have fiacked reinforced

2.3.2 SoilProfl le

Our fleld exploraiion generally encountered surface fills and lagoonal deposits

overlying hard coral lormalion extending to ihe maximum depth explored of

approxlmately 53 feet below ihe existing pavement surface. Based on the

average penelralion resistance (N-values) ot the subsurface materials

encountered below the foundation subgrade level and the geology of ihe area,

we believe that ihe projecl site may be classified as a "Stiff Soil Profile."

Therefore, we believe that lhe seismic design of the warehouse structure may be

designed based on a Sile Class D soil profile type based on lhe International

Bnilding Code (Table No. ' l6 '15.1 .1), 2003 Edit ion.

END OF SIfE CHARACTERIZATION
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Based on the subsurlace conditions encountered al the project site, we

recommend utilizing a rflicropile system with a grout bllb diarnoter of 7.5 inches to

suoport the new slruciural elements. Based on tho subsurface conditions encounlered

at the proiect site, we recommend designing each micropile based on an allowable

compressive load capacity of 40 lons (80 kips). The allowable compressive load

capacity of the micropiles is for supporting dead-plus-live loads and may be increased

by one-third (1/3) for transient loads, such as wind or seismic forces. To provide an

a lowable compressive load capacity ol 40 tons (80 kips), we recommend embedding

lhe micropiles a minimum of 20 feet into the hard cotal formation. The micropiles would

dedve its vertical support primarily from skin friction between the grout and the

sufiounding hard coral formation slarling at deplhs of about l0 to 12 feet below the

existing pavement surface-

Based on the subsurface conditions at the projecl site, we recommend casing the

micropiles (permanenl casing) at the lop. The permanent casing should have an outside

diameter (OD) of aboui 7.5 inches (same as lhe grolt  bulb size), and the permanent

casing should exiend to the lop of the coral formation slading at depths of aboul 10 to

12 feei below the existing pavement su.face. The load supporting capacity of micropiles

is highly dependent on the inslallalion procedurcs of the micropiles. Therefore, lhe

actual produclion micropile lengths should be established after complelion of a load tesl

program- Due to possible varial ion in the length of the micropi les, unjt  prices should be

obtained during biddlng fof add-ons, shorter micropies, etc.

3.1.1 Micropile Load Test Prooram

It should be noled thai the compressive load capacity of the microplles is highly

dependeni on the drillng procedures and the grouting melhods employed by the

contracior lo install the micropile. Therefore, the compressive load capacity of the

micropile may vary considerably belween different contractors and micropile

foundation syslems. In oder 10 determine whether the conhacto/s methods of

micropile inslallaiion are ad€quale and to determine the ultimate compressive load

capacily, we recommend podorming one pre-production compressive load tost on a
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developmenl. Therefore, we recommend utilizing micropiles to support the new

warehouse building. We believe thai a cased micropile system with a minimum grout bulb

diameter oI7.5 lnchos and a pile length of about 30 feet (minimLlm 20 feet embedment

into lhe hard coral formation) may be used 10 develop an allowable compressive load

capaciiy of up to 80 kips per pile. In addition, a permaneni casing exlending to the top of

the coral formation (about 10 to 12 feet below the existing pavement strrface) should be

prcvided, and the permanent casing should have an outside diameter (OD) of about

7.5 inches (same as the grout bulb size).

Detailed discussion and our geotechnical recommendations tor design of the

project are presented in the foliowing sections.

3. ' l  Micropl leFoundations

Based on the anticipated building loads and the subsurface conditions

encruntered at lhe project site, we believe that appreciable foundation settlements, on

the order of about 3 to 4 inches. would occur if lhe new warehouse slruclure is

supported on a shallow foundation syslem. Thercfofe, we recommend uiilizing a doep

foundation system to supporl the new warehouse structure plann€d. Considering the

space constrainls and the relatively shallow depths of the bearing stralum. we believe

lhat the use ol d ven pile or drilled shaft foundations would not bo practical and

economical for lhe project development. Therefore, we recommend using cased

microplle foLrndations to support the new warehouso slructurc planned.

ln general, lhe cased micropile foundation system consists of a small diameler

(usually less than 12 inches), drilled and grouted, pile with steel reinforcing. The

m cropile founda{ion typically is constructed by drilling a hole (with or without casing),

placing rejnforcing sleel in the hole, and grouting the hole. Micropi les are deshable

because they can be inslalled readily in access reslrictive environments and in

numerous soil types and ground conditions. ln addilion, the micropile installalion

general ly causes minimal disturbance to adjacenl skuclures, lhe adjacent soi ls, and the

env ronment.
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3.1.2 Lateral Load Resistance

It should be noled that the micrcpile foundation system provides low laloral load

resistance due to the relatively small diameter of the micropile. Therefore, the

lateral load resistance conlributed by lhe vertical micropiles should be neglected.

Lateral loads imposed on the new slruclure foundations may be resisted p marily

by passive pressure resistance against the verlical faces of the pile cap and grade

bearns and by shear acting along ihe sides ol the pile caps and grade beams.

Passive pressure resistance againsl lhe vertical faces of lhe pile cap and grade

beams may be estimated using an equivalent fluid pressure of 350 pounds per

square foot per loot of depth (pcf) above the groundwaler level and 175 pcf below

the groundwaler level. Additional resistance to lateral loads may be provided by

shear resislance between the sides of the pile caps and grade beams and the

adjacent soils. A side shear resistance of up to 150 pounds per square fool (psf)

may be used foflransient loads such as wind or selsmic forces only.

3.'1.3 l\,4lcropile FoLrndauon Settlements

Selllements of the micropile foundalions will result primarily from elaslic

comp€ssion of the pile member and subgrade response. We estimale the lotal

seftlement oflhe pile-supported foundalions to be 0.5 inches or less with differential

settlements between columns supported on micropiles not exceeding about
one-half of the total settlement. We believe lhat these setllements are essentially

elastic and should occur as the loads are applied.

3.1.4 Construclion Considerations

A specialty subcontraclor, experienced In lhe conslruction of a cased micropile

foundation system, should perform the micropile installation- Based on lhe

subsurface .rndilion s at the project site, il should be noted that hard drilling into lhe

coral forrnalion will be oncountered.

Due 10 the specjalized nalure of the mjcropile toundalion conshuclion. observation

of the micropile foundation inslallation system and tesling of the micropiles should

be designated a "Special Inspeclion" item. Therefore, observation of lhe micropile
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sacrificial micropile. In general, the purpose of the pre-production load tesl on a

micropile is to fulfillthe following objectives:

. To examine the adequacy of the methods and equipment proposed
bylhe contractor to inslall the micropiles lo the depths requir€d

. To assess lhe conlractois method ofdrilling and grout injection

In general, the pre-production load tesl should be performed in accordance with

ASTIV1 D 1143 (Standard Loading Procedure). Based on experience, we believe

that the load test should be conducted no earlier lhan 7 days after completion of the

micropile installalion to 6llow ihe grout adequate time 1o cure. Two additional

micropiles may be used for reaction during the compressive load testing ot lhe

pre-produclion load lest micropile. The reaction micropiles may be installed to

depths as deep as the load tesl micrcpile to provide adequate reaction in uplift

(to be delermined bylho conlractof).

The load test micropile should be loaded gradually to at least 200 percent of the

allo\,1/able design load in compression. We recommend holding the maximum lesl

load (200 percent ol the design load) lor a minimum of 4 lo 8 hours depending on

lhe rocorded movements of lhe load lest micropile. The pr€-production load tesl is

an inlegral part of the design of the micropile foundalion system. Therefore, a

Geolabs representative should observe the pre-produclion load test.

In addition to the pre-production oad lest, we also recommend performing pullout

tesls (proof tests) on s€lected micropiles during conshuction to confirm the load

carrying capacity of the inslalled micropiles. We recommend tesling a minimum ol

'10 percent of the total number of micropiles (or minimum of four micropiles) for

pullout. The pullout tests should consist of subjecling lhe micropile to at leasl

150 percent of the design loads, and the maximum tesl load should be held for at

Le6st '10 or 60 minutes. Pullout tests on the micropiles also arc integral parts of the

design oflhe microplle foundation system.
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subjected to vehicuiar lraffic- The aggregate subbase should consist of crushed basaltic

aggregates compacled to a minimum of 95 percenl relative compaclion.

For the des gn of struciural slabs supporled on 6 inches of agoregaie subbase, a

modulus of subgrade reaction of about 200 poonds per square inch per inch of

detleclion (pci) may be used tor the compacted aggregate subbase. Where slabs are
intended to function as rigid pavements for forklift traffic, a minimum slab thickness of

6 inches may be used for prel irninary design purposes. In addit ion, provisions should be

made for proper load lransfer across lhe slab joinls that will be subjected to vehicular

traftic.

The lhickened edges of slabs adjacent to unpaved areas should be embedded at

lea6t 12 inches bolow the lowest adjacent grade. l t  should be emphasized lhat the

areas adjacent to th6 slabs should be backfilled lightiy against the edges of the slabs

walh low expansion, relalively impervious soils. These areas also should be graded lo

divert water away from the slabs and lo reduce the potential for water ponding around

the slabs.

3.3 Slte Preparation

Based on lhe anticipated finished floor elevalion for the new warehouse building.

we envision that minimal site grading work will be rcquired to atlain the finished floor

elevation. As previously indicaled, placement of new f i l ls at the project si te wil l  induce

consolidation of the soft and/or loose lagoonal deposits underlying tho site. Therefore, it

is importanl that lhe new fills, if needed, be placed as soon as practical to allow the

majority of the estimated ground setllements lo occur prior to construction ot

improvemenls, such as the utility line and ground floor slab construclion, to reduce lhe
potenlial for adverce effecls resulting from ground settlements. In addition, ihe following

recommendalions are inlended to provide guidelines tor the site preparalion work.

At the on-set of earthwork, the area within the contract grading limits should be

thoroughly cleared. Construction debris and olher deleterio!s materials should b€

removed and disposed prope y off-site. Soft and/or yielding areas encountered during

cleadng below areas designated to receive fills should be over-excavaled to expose firm
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installation operalions by Geolabs (Special Inspectof) is necessary to confirm our

design assumptions and should be designaled a "Special Inspection- ilem In

accordance with Section 1704 of lBC 2003.

3.2 Slabs-On'Grade

Based on the existing lopography and lhe anticipated finished lloor elevalion, we

envision the concrele slabs'on-grade requked for lhe pmject will be supported on the

exist ing ground condil ions. ln general.  the sLrbg€des for the concrete slabs-on-grade

should be prop€rly prepared prior to the placement of reinforcing steel and concrete.

Therefore, we recommend scaritying lhe subgrades for the warehouse slab to a depth

of aboul I inches, moisture conditaoning to above lhe oplimum moisture contenl, and

recompacting lo a minimum of 95 percent relalive compaction. New fjlls, if needed,

should be placed in general accordance with the recommendations provided in the "Site

Pr€paration" section herein. Now fills needed to raise lhe site to the finished subgrades

will induce ground setllements as a result of consolidalion of lhe underlying

compressiblo lagoonaldeposits. Therefore, we recommend placing the new f i l ls as soon

as practical lo allow the anticipaied ground seiliemenls to occur prior to slab-on-grade

construction,

For suppori of the inte or building slabs (not subjected to vehicular traffic), we

recommend providing a minimum 4-inch thick layer of cushion fill consisling of

open-graded gravel (ASTM C 33, No.67 gradation) below lhe 5labs. The open-graded

gravel cushion fillwould serve as a capillary moisture break and would provide uniform

support of the slabs. To reduce lhe potential for future moisture jnfiltration thrcugh lhe

slab and subsequent damage to lloor coverings, an imperuious moisture barrier is

recommended on lop of the cushion {iil layer. lt also is recommended ihe interior wall

design incorporate some flexibilily to accommodaie a small amount of possible ground

Where the building slabs will be s!bjected to vehicular traffic, such as forklifts, we

recommend providing a 6-lnch layer of aggregate subbase below the slabs in lieu of the

4-inch thick gravel cushion fill layer. The moislure barrier may also be omilted for slabs
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optimum molslure contenl, and compacted lo a minimum of 95 percent relative

compaction. Fl lL or backfi l l  below the water level should consist of free-draining granular

materials, such as open-graded gravel (ASTM C 33, No.67 gradation), up to a
minimum ot 12 inches above the groundwaler level. lf fill or backfill below the water

level is placed on clayey materials, we recommend wrapping the open,graded gravel in

a non'woven lilter fabric, such as Mirafi 180N or equivalent. lmported fill materials

should bc tesled by ceolabs for conformance with ihese recommendations prior to
delivery to the projecl site for the intended use.

A Geolabs representative should monitor site preparation operations to observe

whether undesirable mate|als are encounlered during the scarification process and 10

confirm whether the exposed soi l  condit ions are similar to those encountered in our f i6ro
exploration,

3.4 Dewaterinq

Based on our field exploration, groundwaler was encountered at depths of about

4.1 io 4.5 feet below the existjng pavement surface across the projecl sile. Due to the
relatively shallow groundwater levels enco!ntgred at the project sile, we anlicipate that

some of lhe Lrnderground utility lines to be installed likely will extend below the
groundwater lable. Therefore, dewatering of some of the excavations will be necessary

for the utilily line installalions.

In general, the dewatering operalion should be conducted in such a manner lhat

dewatering will nol cause areal ground subsidence, which may cause potential damage

to the nearby exisling slructures. As previously indicated, we wish to point out lhal
petroleum odor was detected in some of the bo ngs drilled al the project site between

depihs of about 4 and I feet below lhe pavemont surface. Thereforo, special treatment

will likely be required for the handling and disposal of lhe dewatered effluent duing tho
pOect conslruction. Therefore, consideration should be given to a dewatering system

lhat includes a deep cul-off wall to reduce the volume ofwalef to be removed wilhin lhe

excavalion and to reduce the areal extent of groundwaler drawdown outside of lne

lrench excavaiion.
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and/or dense materials, and the resulting excavalion should be backfilled wilh

well-compacted l i ls. The excavated sofl  and/or organic soi ls should be properly

disposed off-sile and/or used in landscape areas, where appropr,ate. Contract

documents should include additive and deductive unit pices for over-excavation and

compacted fill placement to accounl for variations in the over'excavation quantities.

Afier clearing, existing str!clures and pavements that are to be demolished

shorild be completely removed. Over-excavaiions resuliing from demolition should be

backlilled with compacled general fill malerials. Existing utilities to be abandoned should

be removed, and lhe resulting excavation should be properly backfilled with general tlll

material placed in 8-inch loose lifls and compacted io a minimum of 90 percent relative

compaction. Uti l i l ios to be abandoned in"place undor lhe proposed impfovements

should be backfilled by pumping lean concrele (or controlled low skength malerials)

unoel tow pressute.

After clearing and demolition, areas at grade or areas designated to receive fllls

should be scarified to a depth of about 8 inches, moisture-conditioned to above tho

oplimum moisture content, and compacl€d lo a minimum of 95 percent relalive

compaction. Relalive compaclion refers to the in-place dry density of soil expressed as

a percentage of tho maximum dry density as determined by ASTM D 1557. Optimum

moislure is lhe water conlent (percentage byweight) corresponding to lhe maximum dry

densi ly.

lmporled malerials required for site lilling should consist of select granular fill

matedals, such as crushed coral and/or basaltic gravel. The materials should be wetl

graded from coarse to fine with parlicles no greater than 3 inches in largest dimension.

In addi l ion, the rnaterlals also should contain between 10 and 30 percent oadicles
passing ihe No.200 sieve. The materials should have a Cali fornia Bearing Raiio (CBR)

value of 20 or higher and a swell value of 1 percent or less when tested in accordance

with ASTM D 1883.

Fil and backfi I materials required for the projecl construction should be pJaced in

level lifis nol exceeding 8 inches in loose thickness, moisture-conditioned lo above the
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It is our opinion that the delinition of "Dewatering" in the cont.acl documents should

be wrilten to include allworks or systems reqlired to lower lhe natural groundwater

lable and/or to exclude the water from the excavations to allow conskuction of the
proposed strucftrres under safe and dry conditions. These wo*s or systems may

include, but are not limited to, grouting, cul-off walls, tremie concreto plugs or any

combinauon ofthe above and/ot oiher possible methods.

It should be noted that the subsurface conditions within the excavation depths at

the site mnsist of loose silty coralline glavel, which aro considered to be

moderately permeable soils. Because lhe project is in a developed area, the

dewatering operation should be conducled in such a manner lhat lhe dewatering

will nol cause areal ground subsidence, which may cause potential damage to the

exisling structures and underground utiliiies (adjacent l]tility easement). Therefore,

consideration should be given to a dewaleing system that includes a cut-offwall.

3.4.3 Dewaterino Considoraiions

We suggest considering the following three basic criteria in selection ol a suitable

method ofdewatedng.

a. The dewatering melhod should result in the leasl disturbance or
damage lo existing structures, utilities, roads, and environment.

b. The dewatering method should maintaln stabi l l ty of,  and provide
safe and dry working conditions in, the excavation.

c. The dewatering method should be sufficiontly floxible to allow
modificalions to accommodate various ground condilions.

3.4.4 Dewaterino Precaution and lMonitorino

The potenlial impact of the dewalerjng system selected on depressing lhe natural
groundwater table musl be care{ully evaluated by the conlractor priorto dewaledng.

The contractor should relain a qualilied geolechnical enqineer to design and

evaluale lhe dewatering system used.

The contraclor should be solely responsible for the mpacl and safely of ihe

dewaiering operations. His/her quaLified representative, who should be requhed to
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Because the excavation dewatering may involve discharge of groundwater frcm

the dewatering operalion into adjacent drainage systems, a Nalional Pollutant

Discharge Elimination System (NPDES) permit may be necessary- lt should be noted

that it is ikely not possible to dispose of lhe dewatered efJluent wiih a petroleum odor

into the municipal drainage syslem. The contracior should consult their independent

consultant of the Stale of Hawaii ,  Department of Health for the latest regulat ions and

informalion pertajning lo the NPDES permit appl icat ion.

3.4.1 Subsurface Soil Permeabilitv

Based on our borings, the neaFsurface lills generally consist of medlum dense silty
gravel extending lo about 2.5 to 4 fed below lhe existing pavement sudace. The

surface fills were underlain by sofl and/or looso lagoonal deposits consisting of soft

organic ciays and loose silty coralline gravel. ll shoLlld be noted that in-situ

permeabilily lests were not conducted for thls project.

The pemeabllily of the subsoils at the site rnay be considered moderately
permeabe based on the materials encountered, However, the actual subsurtace

soil permeability may range brcadly and also vary locally in terms of orde6 of

magnilude. Therelore, the contraclor should pay special attention 10 the

site-specilic dewatering plan {or the poposed excavations (especially excavations

exlending more than 5 feet below the groundwatef level).

3.4.2 Dewalerino l\,4ethod

Dewatedng for construclon is the responsibility of the conlractor. The seleciion of

equipmenl and methods of dewatering should be lefl up lo the contractor, and

he/she should be aware that modillcaiions io the dewatering system may be

required dudng construclion depending on lhe conditions encountered. The

dewaleing method selecled should have minimal impact on the groundwater level

surrounding the proposed excavation. As previously indicated, the underlying

lagoonal deposit ai the prolect site may be moderately permeable and capable of

lransmiltino modelate ouanlities of water.

w.o.6045-00 Page 17GEOLABS, INC. GEOLAAS, INC.



SECTION 3 _DISCUSSION AND RECOMMENDATIONS

used for the initial trench backlill up to about 12inches above the pipes or aboLtt

12 inches above the groundwater level to provide adequate support around the pipes-

It is critical to use the frse-draining malerials lo reduce the potential for formation of
voids below the haunches of pipos and to provide adequate support around the sides of

the oiDes.

The upper portion oI lhe lrench backfill from lhe level 12 inches above the pipes

or groundwater level to the top of the subgrade may consist of lhe excavated on,s;te

soils, provided that lhey are free ol deleterious materials and free of particles larger ihan

6 inches in maximum dimension. Due to the relatively shallow groundwater table, the

excavated on-site soils may requite aeration to reduce the moisture content of th€ soils
prior to being re-used as backfill materials.

The trench backfill sho!ld be moisture conditioned to above the optjmum

moisture, placed in maximum 8-lnch level loose l f ts. and mechanical ly compacted to a

minimum of 90 percent relative compaclion to reduce the potential lor appreciable future

ground subsidence. Where lrenches will be located below areas subiected to vehicular

haffic, the upper 3 leet of lhe trench backtill below the pavement grade should be

compacted to a minimum of 95 percent relative compaclion.

3.6 Drainaoe

The finished grades outside ihe new warehouse s{ructure should be sloped to

shed waler away from the slabs and foundations and lo reduce the potential for
ponding. ln addit ion, i t  is advised to instal l  guiter systems around the struciures and to

divert discharge away from the foundation, slabs, and pavement areas. Excessive

landscape water ng neaf the foundations and slabs should b6 avoided. Planters next to

foundations and slabs should also be avoided or have concrel€ bottoms and drains to

reduce the poteniialfor excessive water infilhation into the subsurlace.

These drainage tequirements are essential for the profJer performance of the

above foundalion and slab recommendations because oonded water could cause

subsurface soil saturalion and subsequent heaving or loss of strength. In addition, the

foufdation excavatlons should be backfilled properly against the walls or slab edges

SECTION 3 DISCUSSION AND RECOMMENDATIONS

be continuor.rsly present on-siie during dewatering activilies, will have the besl

opportunity to promptly observe the effects ofdewatering during construcilon and to

implement, as soon as possible, necessary precaltlonary or remedial measures

including, but not llmited to, slowing down or slopping the dewatering operations.

Where encountered at the botlom of excavations, p€rmeable granular soils may be

susceptible to piping and "quick condilions. The dewatering operations should be

caried-out wilhout creating a quick' condition or soflening al the excavation

botloms. Therefore, the project dewalering operalions should be performed without

pumping out soil fines (pumping clearwater only) and should be coordinated with

the shorifg installation such that the excavation stability is nol adversely affected-

Excessive pumping, which rcmoves soilfines, may result in a 'blowing" or heaving

oflhe excavation bottom or sides.

Special caulion also should be taken to avold dewatering utility irenches connected

lo excavalions. lf this occurs. the gEnular bedding and/or backfill in the utility

trenches could act as subdrains and cause signilicant areal groundwaler drawdown

resulting in selllemenls and potentialdamage lo utility lines and/or olher adjacent

existing struclures.

3.5 Underoround Utl l i tv Trenches

We envision lhat some new utility lines and connections will be instalied for the

proposed projecl. Due 1o tho anlicipated depths of the excavations for the utilily lines,

some of the ut i l i ty l ine trenches wil l  l ikely extend below lhe groundwater table and wil

likely encounter soft and/or loose soils at the boltom of the tr€nches. In general, we

recommend providlng granular bedding consist ing of 6 inches of open,graded gravel

(ASTM C 33, No.67 gradation) for uf i form support below the pipes underlain by f irm

and/or stiff subsurlac6 conditions.

Where soft and/or loose soils are encountered at or near the invert of the pipes,

an additional 18 to 24 inches of open-g€ded gravel wrapped in a non-woven filter fabric

(N,,lirafi 180N or equivalent) should be provided below the bedding layer for more uniform

supporl.  Free-drarning gran!lar materials, such as open-graded gravel, also should be
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lf the actual exposed subsurface conditions encountered during construclion are

different from those assurned or considercd in this report, lhen appropriate design

modifications should be made.

END OF DISCUSSION AND RECOMMENDATIONS
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SECTION 3- DISCUSSION ANO RECOI\4MENDATIONS

immediately after setling of the concrete to reduc€ the potenlial for significant water

infillfation into the subsurface.

In addit ion, drainage swales should be providod as soon as possible and shoutd

be maintained to drain sudace water runoff away from the foundations and slabs.

3.7 Desiqn Review

Preliminafy and final drawings and specificaiions for the project should be

foMarded to Geolabs for review and written comments prior to bid solicitation. 
_Tnts

review is necessary to evaluate conformance ol the plans and specifications wiih the

intenl ofthe foundations and earlhwork recommendations prcvided herein. lf this review

is nol made, Geolabs cannot be responsible fof misinterpretation of our

recommenoaltons.

3,8 Constructionl l lonitorlnq

Geolabs should be retained to provide geotechnical engineering seruices during

construction. The critical items of construclion monitoring thal require "Special

Inspection" include the following:

. Review of micropile installation submittals

. Observation ofthe micropile load testing

. Observalion of the production micropile installaiion

. Observation of the subgrade p@paration and earthwork operations

A Geolabs representalive also should monitor other aspects of the earthwork

conshuction to observe compliance with the design concepts, specifications, or

recommendations and to expedile suggestions for design changes that may be requked

in the event thal subsurface condilions differ from those anticipated at the time ihis

report was prepared. The recommendations provided herein are contingent upon such

observations,

w.o.6045-00 Page 21GEOLABS, INC. GEOLABS, INC,



CLOSURE

The following plates and appendices are attiached and complete this report:

SECTION 4.0 . LIMITATIONS

The analyses and recommendations submitted in lhis report are based, in part,

upon information obtained from the field boaings. Variations of subsurface conditions

befuveen and beyond the borings may occur, and lhe nature and extent of these

variations may noi become evidont Until construction is undgrway. lf variations then

appear evident, it will be necessary to re-evaluate lhe rgcommendations provided

herein.

The boring Iocations indjcated h€fein are approximate, having been taped frcm

features shown on the Site Plan transmitted by Ushljlma Architects, Inc. on Seplember

23, 2008. The physical locations of the borings shou'd bo considered accurate only to

the degree implied by lhe method used.

The stratification lines shown on the graphic representalions ofthe borings depict

the approximate boundaries belween soil and/or rock typos and, as such, may denote a

gladual hansition- Water level data from lhe borings were measured al the limes shown

on the graphic representations and/or presented in the text of this report. These data

have been reviewed and interpretations rnade In the fomulation of this report. However,

it must be noted thal flucluation may occur due to variation in tides, rainfall,

lemperature, and other factors.

This geotechnical ongin€ering exploration roport has beon prepared for the

exclusive use of A'ala Ship Servico foa specific applicatlon to lhe New Warehouse

Building for Aala Ship SeNic' project in accordance with generally accepted

geotechnical engineering principles ahd practlces. No walranty is expressed or implied.

This reporl has been prepared solely for the purpos€ of assisling the architect

and engineers in the design ot lhe project. Therefore, thls report may not conlain

sufficient data, of the proper jnformalion, to 6eN€ as a basis for construction cost

estimates. A contractor wishing to bid on this project ls urg6d to retain a competent

geotechnical engineer to assist in lhe interpretation of this report and/or in lhe

performance of add itional siie-specific exploEtion for bid eslimating purposes,
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thru A-3

Appendix B

Plales B-1
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Respectfully submitted,

GEOLABS,INC.

a" /iaaarzzt tK""-k
TeddVTJ.Kwok, P-E.
Senior Project Engineer

CSM:TK:m.j<-

(h:\5000seres.\6045-00.n1 - p30)
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APPENDIX A

Field Exploration
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Field ExploJation

The Rock Quality Designation (RQD) is also a subjeclive guide to the relative
quality of rock masses. RQD is defined as the percentage of lhe core run that is sound
material in excess of 4 inches in lenglh without discontinult ies, discounting dri l l ing
induced fraclures or breaks. lf 2.5 teel of sound rnaierial is recovered from a S.OJooi
core run, the RQD would be 50 percent and would be shown on the Logs of Borlngs as
RQD = 50%. General ly, the fo lowing is used to describe the relat ive qual l ty of the;ock,
based on lhe 'Practical Handbook of Physical Properties of Rocks and l\,4inerals.,'

APPENDIX A

Field Explorat ion

Rock Qual i tv RQD
(%)

o -25

25-50

Fai 50-75

Good 75-90

Excellenl 90 '100

We exp ored the subsurface conditions at the project site by drilling and sampling
three borings, designated as Boring Nos. 1 through 3, extending to deplhs ranging from
about 47 5 to 53 feet beJow the existing pavement surface. The borings were drilled
using a truck-mounled drill rig equipped with continuous fllght augers and rotary coring
tools. The approximate boring locations are shown on the Siie Plan, Plate 2.

Our geologist classlfied the materials encountered ln ihe borings by visual and
text!ral examiral ion in the f ield and monitored the dri l l ing operal ions on a
near-conlinuous basis. Soils were classified in general conformance with the LJnified
Soil Classification System, as shown on Log Legend, Plate A. Graphic represenlations
of lhe malerials encountered are presented on the Logs of Borings, Plates A-1 through
A-3.

Relatively "undisturbed' soil samples were obtained from lhe borings drilled in
general accordance with ASTN/I D 3550, Ring-Lined Barrel Sampling of Soils, by driving
a 3-inch OO Modified Califomia sampler wilh a 140-pound hammer falling 30 inches. In
addition, some samples were obtained lrom the borings drilled in general accordance
with ASTI\4 D 1586, Penetralion Test and Split-Barel Sampling of Soils, by driving a
2-inch OD standard penelralion sampler using the same hammer and drop. The blow
counls needed to drive the sampler the second and third 6 inches of an 18-inch drive
are shown as lhe "Penetration Resistance' on the Logs of Borings at the appropriale
samole deoths.

Pocket penetrometer Iests were peformed on selected cohesive soil samples
retrieved in the field. The pocket penetromeler test provides an indication of the
unconflned compressive strength of the soil sample. Pocket penetrometer tesl results
are presented on the Logs of Borings at the appropiale sample deplhs.

Core samples of the basalt/coral/volcanic tlff formations encountered at the site
were obtained using diamond core dri l l ing techniques ln general accordance wiih
ASTN1D2113. Diamond Core Dri l l ing for Site Investigation. core dri l l ing is a rotary
drilling method that uses a hollow bit to cut into the formation. The material left in the
hollow core of lhe bi l  is n echan ca ly recovered for examinal ion and descript ion.

Recovery (REC) is used as a subjective guide to the inlerpreiation of ihe relalive
quality of rock masses. Recovery is defined as the aciual length of material recovered
from a coring attempt versus the length of ihe core attempt- For example, if 3.7 foot of
material is recovered from a 5.0 fool core run, the recovery would be 74 percent and
would be shown on the Logs of Borings as REC = 74%.
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Geolschnical Eigine6rin g

NEW WAREHOUSE BUTLDING
FOR A'ALA SHIP SERVICE

869 NORTH NIMITZ HIGHWAY
HONOLULU, OAHU, HAWAII
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Geolechnical Englneering

Log Legend
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eeolechnical Engine€rtng

NEW WAFEHOUSE BUILDING
FOF A ALA SHIP SERVICE

869 NOFTH NLIIITZ HIGHWAY
HONOLULU, OAHU, HAWAlI
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NEW WAAEHOUSE BUILDING
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NEW WAREHOUSE EUILDING
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APPENDIi B

Laboratory Testing
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ATTERBERG LIMITS TEST RESULTS - ASTM D 431S
NEW WAREI-]OUSE BUILDING

FOR A'ALA SHIP SEBVICE
869 NOBTH NIMITZ HIGHWAY
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APPENDIX B

Laboratofy Testing

tuloislLrre Content (ASTM D 2216) and Unit Weight (ASIM D 2S37)
determinations were performed on selected soil samples as an aid in the classification
and evaluation of soil properties. The test results are presented on the Logs of Borings
at lhe appropriaie sample depths_

One Atierberg Limits test (AST[,4 D 4318) was performed on a setected sol
sample lo evaluate the l iquid and plast ic l imts. The test results are summarized on the
Logs ot Borings at the appropriate sample depth. Graphic presentations of the test
results are provided on Piale B-1.

One Sieve Analysis test (ASTM C 117 & C 136) was performed on a selected
soil sample to evaluate lhe gradation chaEcieristics of the soils and to aid in sorr
classification. Graphic presentation of the grain size distribution is provid€d on
Plate B-2.

One Consolidaiion test (ASTM D 2435) wilh time rates of consolidation was
perlormed on a soil sample to evaluate the compressibiliiy characteristics of lhe soft
malerials encountered- The consolidation test results are presented on p ate B-3.

(h 160 00se,iesr604 5- o0.tk1 - p 36)
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Sample: B-1
Depth:  3.0 -5.0 feet
Descdption: Tannish glay lo btack organic ctay
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