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1. Description of the Proposed Action.  The proposed plan of improvement consists of 
repairing the existing breakwater at Kaumālapa‘u Harbor, Lāna‘i, to reduce wave action 
in the harbor and increase harbor safety and usability. 

The breakwater will be rebuilt on the footprint of the old rubblemound structure, with the 
existing structure serving as the core of the new breakwater.  The new breakwater will 
have a crest length of 320 feet, and a crest elevation of +14.5 feet mllw.  The existing 
rubblemound structure will be re-shaped to form the core of the breakwater, over which 
will be placed an underlayer of 2.5 to 4.5 ton stone and an armor layer of 35-ton Core-
Loc concrete armor units.  The breakwater crest and top row of Core-Loc units will be 
stabilized by a concrete crest cap.  The new armor units will extend to a depth of 45 to 55 
feet on the ocean side and 20 feet on the harbor side, and the toe of the armor layer will 
be stabilized by a stone buttress.   

2. Basis for Finding.  The following factors were considered in the Environmental 
Assessment (EA) in making a determination that an Environmental Impact Statement 
(EIS) is not required for the proposed project. 

2.1 The project consists of the repair of an existing manmade structure, in an area which has 
previously been disturbed by breakwater construction and maintenance activities.  
Significant maintenance was required following a severe kona storm in 1980 and 
hurricane ‘Iwa in 1982, and the breakwater was again severely damaged by hurricane 
‘Iniki in 1992.  A well-engineered repair of the breakwater will essentially eliminate the 
requirement for maintenance in the future.   

2.2 Construction of the project would not significantly alter the environmental setting of the 
area.  Natural resources and human use of the surrounding area would not be noticeably 
affected.  Failure to repair the damaged breakwater would result in continued hazardous 
berthing conditions in the islands only barge harbor.  The project would benefit the 
economic welfare of the residents of Lāna‘i by facilitating the timely and consistent 
delivery of fuel and goods to the island, and would reduce the possibility of accidents.   

2.3 The project site is not a wetland, special aquatic site, marine sanctuary or wildlife refuge.  
Coral cover on the existing breakwater will be destroyed by the project, however the new 
breakwater will consist of materials similar to the existing breakwater and coral is 
expected to re-colonize on the new structure.  The larger new breakwater with more hard 
surface area should result in a long-term net increase in coral cover in the area.  Care will 
be taken during construction to avoid damage to the natural reef areas adjacent to the 
breakwater.  The larger breakwater will also increase fish habitat (shelter), with a 
resultant positive impact on fish abundance.  The repairs will also reduce damage to 
corals caused by rock and concrete rubble movement during storm wave attack. 

2.4 Endangered species coordination with the U.S. Fish and Wildlife Service and the 
National Marine Fisheries Service concluded that the proposed project would not affect 
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endangered or protected species or their critical habitat, nor would the project affect an 
identified Essential Fish Habitat.  

2.5 Construction would utilize large stone and pre-cast concrete units, no fine-grained 
sediment would be introduced into the water.  Care will be exercised to insure that no 
contamination of the marine environment with petroleum products or other deleterious 
materials results from construction activity.  Best Management Practices and an 
Environmental Protection Plan for construction operations will be developed to help 
minimize adverse impacts to coastal water quality and the marine ecosystem.  While the 
new breakwater is designed to reduce surge at the wharf, it would not significantly alter 
circulation or flushing of the harbor, and no change in water quality at the project site is 
anticipated following completion of construction.   

2.6 Exhaust gases from construction equipment may cause a temporary reduction of air 
quality at the project site during construction, and some temporary generation of dust in 
the construction area resulting from the transport and handling of construction materials.  
There would be temporary localized increases in ambient noise due to operation of heavy 
equipment during construction.  There would not, however, be any long-term impacts to 
air or noise quality following completion of construction.   

2.7 The project will not affect archaeological or cultural resources in the project area.    
Concurrence with the Corps “no effect” determination has been obtained from the State 
Historic Preservation Office. 

2.8 The project will be undertaken in a manner consistent to the fullest extent practicable 
with the State Coastal Zone Management Program. 

2.9 The project would not affect scenic vistas or viewplanes identified in county or state 
plans or studies. 

2.10 The project would not result in secondary effects, such as population changes or 
infrastructure demands, or involve a commitment to larger actions. 

2.11 The project would not require significant energy consumption, energy will only be 
required during construction.  Repair of the breakwater would reduce future energy 
requirements associated with maintenance of the structure. 

3. Findings.  Based on the findings of the environmental assessment, the US Army Corps of 
Engineers finds that the proposed breakwater repair project does not constitute a major 
federal action significantly affecting the quality of the environment; therefore an EIS will 
not be prepared for this project. 
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1. INTRODUCTION AND SUMMARY 

1.1 Identification of Authority and Scope of Document 

The proposed action involves modifications and repairs to the existing breakwater at 
Kaumālapa‘u Harbor, Island of Lāna‘i, Hawai‘i.  The authority for this study is provided in the 
Energy and Water Development Appropriations Acts of 1993 and 1994.  The 1993 Act stated the 
following: 

 “the Secretary of the Army, acting through the Chief of Engineers is directed to 
initiate pre-construction engineering and design; and environmental studies for 
the Kaumālapa‘u Harbor, Lāna‘i, Hawai‘i, project.” 

A special design report was initiated with this act – Kaumālapa‘u Harbor Special Design Report, 
Island of Lāna`i, Hawai`i prepared, by the US Army Corps of Engineers, Pacific Ocean Division, 
1996.  The Act of 1994 continued these actions, stating: 

“to continue pre-construction engineering and design, including preparation of the 
special design report, initiation of National Environmental Policy Act document 
preparation and initiation of hydraulic model studies for the Kaumālapa‘u Harbor 
navigation study, Lāna‘i, Hawai‘i.” 

This environmental assessment (EA) is prepared to address the effects of the breakwater repair 
on the environment, and is in accordance with both federal and state requirements.  The EA 
conforms to the National Environmental Policy Act, Council of Environmental Quality (CEQ) 
regulations, Army Regulations (AR) 200-2-2, and Department of the Interior (DOI) Manual on 
Environmental Quality, Part 516.  It also conforms to State of Hawai‘i Revised Statutes, Chapter 
343, on the preparation of environmental assessments. 

1.2 Summary Description of the Proposed Action 

Kaumālapa‘u Harbor is a small barge harbor located in a natural embayment on the southwest 
coast of Lāna‘i (Figure 1).  The harbor has a 10-acre berthing area, and water depths between 20 
and 60 feet.  Shoreside facilities along the north side of the embayment consist of a 400-foot long 
wharf, a cargo shed and barge loading and unloading equipment.  The harbor has no distinct 
entrance channel and has a 600-foot wide opening at the mouth of the bay.   A breakwater 
extending to the south from the northwestern point of the embayment protects the harbor and 
wharf facilities.  The breakwater was reportedly originally 400 feet long, but has been reduced 
by wave damage to a current length of approximately 200 to 250 feet.  The remnants of the 
breakwater crest elevation are about 10 feet above mean lower low water (mllw). 

The badly deteriorated breakwater allows increased wave energy to enter the harbor, thereby 
hindering safe berthing and cargo handling. The purpose of the proposed action is to repair the 
existing breakwater at Kaumālapa‘u Harbor to reduce wave action in the harbor and increase 
harbor safety and usability. 
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1.3 Summary Description of Alternatives 

The alternatives to the proposed action include no action and several structural repairs that were 
evaluated using numerical and physical modeling techniques.  No action entails leaving the 
harbor breakwater in its present badly deteriorated state.  Hazardous berthing and cargo handling 
conditions would continue in the harbor.  Severe storm events can be expected to continue to 
erode and damage the breakwater, and other harbor facilities. Additional damage to the wharf 
and vessels would be expected.  Delays in shipping operations would continue and perhaps 
increase as the breakwater further deteriorates. Additional erosion of the existing breakwater 
material could damage surrounding coral areas.  Also, spills of cargo into the water would be 
more likely due to hazardous wave conditions.  Emergency and unauthorized repairs would 
likely also continue, resulting in more debris being placed on the breakwater. 

The structural alternatives evaluated using numerical and physical modeling include the 
following: 

Alternative 1 - a 200-foot long rubble mound breakwater, extending to the northwest from the 
southern corner of the harbor entrance.  

Alternative 2 - wave absorbers along the southern and northeastern portion of the harbor 
shoreline.  

Alternative 3 -  rebuilding the existing breakwater and adding a 200-foot long straight extension 
to the end of the existing breakwater.  

Alternative 4 - adding wave absorbers along the northeastern shore to the 200-foot straight 
extension of Alternative 3.  

Alternative 5 - a dogleg extension of the existing breakwater.  The first 350 feet of the existing 
breakwater would be re-built along the current alignment and the next 50 feet would be angled 
30 degrees toward the inside of the harbor.   

Alternatives 3 and 5 showed promising results in the numerical model studies.  For some wave 
conditions, Alternative 3 showed reductions in wave heights of 29 to 55 percent along the wharf 
relative to existing conditions, and Alternative 5 resulted in reductions of 26 to 57 percent 
relative to existing conditions.  These alternatives were further evaluated by physical modeling.  
Based on the physical modeling studies, Alternative 5 (the dogleg breakwater) provided 
significant improvements over the existing conditions and demonstrated better results than 
Alternative 3 (the straight breakwater).  Alternative 5 was the recommended improvement plan. 

The ongoing design study has recommended eliminating the dogleg and shifting the proposed 
alignment of the breakwater shoreward to center it above the existing rubblemound structure.  In 
the present design, the new breakwater will have a total crest length of 320 feet, and a crest 
elevation of +14.5 feet above mean lower low water (mllw). 

1.4 Summary of Environmental Impacts and Mitigation Measures 

The proposed project is to repair and improve the breakwater to reduce wave energy entering the 
harbor.  The new breakwater will be aligned and centered on the existing breakwater structure, 
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thereby minimizing impacts on the surrounding seafloor.  It will extend approximately 50 feet 
further across the mouth of the harbor than the existing structure, and will occupy an additional 
8,000 square feet of native sandy seafloor. 

The modified breakwater is not expected to noticeably affect current and flushing throughout the 
harbor.   Long-term impacts are not expected to the water quality in the harbor.  Construction of 
the new breakwater will consist of placement of rock and concrete structures, which should be 
clean of any fine-grained sediment. With Best Management Practices (BMPs) in place to prevent 
drainage of materials from land into the harbor during construction, there are no apparent agents 
that could substantially, or permanently, alter water quality within the harbor. 

The present deteriorated breakwater structure is characterized by high coral growth.  The design 
of the new breakwater will involve coverage of the existing breakwater structure with new rock 
and concrete, resulting in loss of much of the existing coral cover on the old breakwater 
structure.  Survey results, however, indicate that coral colonization is rapid in the area.  The new 
breakwater will consist of materials similar to the existing breakwater, and will cover a larger 
footprint, and consist of a larger surface area of boulders and concrete.  Coral colonization of 
these surfaces is expected, resulting over the long term in a net increase in coral cover in the 
Kaumālapa‘u area.  

Survey results also indicate that the fish populations at Kaumālapa‘u appear to be substantially 
depleted by fishing pressure. None of the activities associated with construction of the new 
breakwater would appear to further impact fish populations. Rather, the increased complexity 
afforded by the new, larger breakwater should increase favorable fish habitat. 

There are expected to be no significant impacts to air quality, noise or terrestrial resources or 
biology. 

Project mitigation measures include: 

Best Management Practices and an Environmental Protection Plan for construction 
operation will be developed to help minimize adverse impacts to coastal water quality 
and the marine ecosystem. 

• 

• Excess coral encrusted boulders from the construction footprint will be placed on the 
sand bottom surrounding the breakwater toe.  This would maintain in part the coral 
cover that presently populates the breakwater, and would add substrate complexity to 
the relatively featureless sand bottom that would increase fish habitat. 
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2. PURPOSE OF AND NEED FOR THE PROPOSED ACTION 

2.1 Purpose of the Proposed Action 

The purpose of the proposed action is to repair the existing breakwater at Kaumālapa‘u Harbor, 
Island of Lāna‘i, Hawai‘i to reduce wave action in the harbor and increase harbor usability. The 
existing breakwater has been heavily damaged and eroded from an original length of 
approximately 400 feet to its current length of approximately 200 to 250 feet.  The badly 
deteriorated breakwater allows increased wave energy to enter the harbor, thereby decreasing 
safe berthing and cargo handling in the harbor. 

2.2 Need for the Proposed Action 

Kaumālapa‘u harbor was originally constructed in the late 1920’s to serve pineapple operations 
on the island and facilitate shipments to O`ahu.  The original breakwater was built and repaired 
over the years with available material on the island, such as armor stone, concrete jersey barriers, 
concrete “dolosse” armor units, large shipping containers filled with concrete and other 
discarded construction material.  Storm waves from the south through northwest impact the 
harbor and the breakwater has been heavily damaged and deteriorated by the storm waves, 
particularly during Hurricanes ‘Iwa (1982) and ‘Iniki (1992). 

Severe wave conditions close the harbor several times each winter season.  During the winter of 
1995, the breakwater had deteriorated to such an extent that the fuel barge refused to enter the 
harbor because of unsafe wave conditions at the wharf.  The supply and availability of fuel on 
the island became a serious concern. 

The increased wave action in the harbor also causes a constant maintenance problem because the 
fender system and the pier structure are continuously damaged and repaired.  The fenders are 
replaced three to four times a year; they were replaced only once a year before Hurricane ‘Iwa. 

Kaumālapa‘u Harbor is the only commercial harbor on Lāna‘i , and is therefore essential to the 
welfare of the island's residents and visitors. Most of the consumer goods and food come into 
Lāna‘i via this harbor.  Air transportation is the only alternative, but it is very expensive and has 
limited cargo capacity.  Interruptions in barge service pose hardships to the people on the island 
and is costly to the carrier serving the island.  Without adequate repair to the existing breakwater, 
the social and economic welfare of the people of Lāna‘i will be negatively impacted. 
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3. DESCRIPTION OF THE PROPOSED ACTION 

3.1 Project Location 

Lāna‘i, the sixth largest island in the state (Figure 1), is situated approximately 60 miles 
southeast of the island of O`ahu.  It covers 141 square miles and includes about two percent of 
the state’s land area.  The 1990 estimated population was 2,426 residents within Lāna‘i City, the 
island’s only town.   

Kaumālapa‘u Harbor (Figure 1) is located on the southwest coast of Lāna‘i, approximately 6 
miles from Lāna‘i City.   It is a small barge harbor and the sole commercial harbor on the island.  

3.2 Site Description 

Lāna‘i is made of a single volcanic dome called Lāna‘ihae, which rises 3,370 feet above sea 
level.  The major crop producing area is located on a central plateau formed by two partially 
filled calderas.  Most of the area below the 1,000-foot elevation slopes steeply.  There is a 
narrow strip of flat, non-stony, alluvial land along the north to east coast.  Steep marine cliffs 
exist along the west and south coast areas. 

Kaumālapa‘u Harbor is a small barge harbor located in a natural embayment on the southwest 
coast of Lāna‘i.  The harbor has a 10-acre berthing area, and water depths between 20 and 60 
feet.  Shoreside facilities along the north side of the embayment consist of a 400-foot long wharf, 
a cargo shed and barge loading and unloading equipment.  The harbor has no distinct entrance 
channel and has a 600-foot wide opening at the mouth of the bay.   A breakwater extending to 
the south from the northwestern point of the embayment protects the harbor and wharf facilities.  
The breakwater was reportedly originally 400 feet long, but has been reduced by wave damage to 
a current length of approximately 200-250 feet.  The remaining breakwater crest elevation is 
about 10 feet above mean lower low water (mllw). 

The topography of surrounding areas is either sheer cliffs or steep slopes.  The area behind the 
existing pier consists of a narrow strip of land, wide enough to allow a truck or tractor with 
trailer to make a U-turn.  Small offices and warehouses are located along the access road. 

3.3 Project Features 

The Kaumālapa‘u Harbor breakwater repair project will rebuild the badly damaged and 
deteriorated existing breakwater, in order to provide safe berthing conditions at the existing 
wharf for cargo and fuel delivery to the island.  The breakwater will be rebuilt on the footprint of 
the old rubblemound structure, and will utilize the existing structure for the core of the new 
breakwater.  The new structure has been designed based on standard coastal engineering criteria 
and methodology, and the design storm condition wave height and stillwater level rise is based 
on a hurricane approaching Hawai`i from the south. Core-Loc concrete armor units will be used 
to provide a stable armor layer capable of withstanding the design storm wave heights of 25 to 
30 feet.  The Core-Loc armor units are a recent development of the Corps of Engineers 
Waterways 
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Experiment Station, and testing has shown them to be extremely stable under wave attack.  The 
project plan is shown on Figure 2, and typical breakwater sections are shown on Figure 3.  The 
new breakwater will have a total length of 320 feet, and a crest elevation of +14.5 feet mllw. The 
existing rubblemound structure will be re-shaped to form the core of the breakwater, over which 
will be placed an underlayer of 2.5 to 4.5 ton stone, followed by 35-ton Core-Loc concrete armor 
units.  The breakwater crest and top row of Core-Loc units will be stabilized by a concrete crest 
cap.  The new armor units will extend to a depth of 45 to 55 feet on the ocean side and 20 feet on 
the harbor side, and the toe of the armor layer will be stabilized by a stone buttress. 

Following coordination of the Draft EA minor revisions were made to the design of the 
breakwater repairs.  The design revisions do not alter the basic scale or scope of the project, their 
primary purpose is to incorporate current Core-Loc concrete armor unit design practice and 
experience into the design.  Design revisions include the following items. 

1. The breakwater crest has been re-designed to increase Core-Loc stability during 
design storm wave conditions, and to improve constructability.  Primary changes are:  
(a) widening the crest width to 40 feet at the top of the underlayer stone  (+9.5’ 
elevation), (b) adding a horizontal row of Core-Loc units on the ocean-side crest, and 
(c) replacement of the rib cap on the crest with a solid mass concrete crest cap. 

2. A requirement for tremie concrete to be placed in the toe trench following placement 
of the Core-Loc units has been added to the design for the nearshore ocean-side where 
the toe trench will be excavated into hard rock bottom in very shallow water.  The 
concrete will prevent Core-Loc movement and increase stability of the toe in this area. 

3. The allowable stone size range for underlayer stone and bedding stone has been 
increased slightly for more efficient use of available quarry stone.  

3.4 Construction Operations 

The lack of level and clear space on the shoreline, and the need to maintain usability of the wharf 
and cargo handling area for fuel and freight service to the island, necessitate careful staging and 
coordination of the construction activities.  An approximate 2-acre contractor work and storage 
area will be located approximately 2,000 feet inland of the harbor, at a site which has been 
previously graded.  It is anticipated that the underlayer stone would come from existing 
operating quarries on Lāna‘i, O‘ahu or Maui, and that the core–loc armor units would be cast on 
Lāna‘i, or O`ahu and barged to Lāna‘i.  Stone and Core-Loc placement will be accomplished by 
a crane positioned on the breakwater crest or by a barge-mounted crane.  A small concrete batch 
plant will be located on Lāna‘i, near the project site, for construction of the cast-in-place 
concrete crest cap.  The construction sequence would be to re-shape the existing rubblemound to 
form the trapezoidal core cross section, then the underlayer stone will be placed and the toe 
buttress formed, followed by placement of the Core-Loc armor layer, and finally construction of 
the concrete crest cap.  Primary construction material quantities are estimated as follows: 
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Core-Loc Concrete Armor Units: 
Number of Units - 760 

Volume of Concrete -  13,590 cy 
Concrete Crest Cap: 2,060 cy 
2.5 to 4.5-ton Stone: 25,440 cy 
500 to 5,000 lb. Stone: 930 cy 
50 to 500 lb. Stone: 3,040 cy 
Geotextile Filter Fabric: 3,780 sy 

3.5 Construction Schedule and Cost 

The total construction period is estimated to be 24 months, with actual on-site and in-water work 
estimated to take approximately 18 months. The total construction cost is estimated to be $15 
million, of which 80 percent ($12 million) will be federally funded and 20 percent ($3 million) 
will be cost shared by the State of Hawai‘i. 
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4. ALTERNATIVES INCLUDING THE PROPOSED ACTION 

4.1 No Action 

The alternative of no action entails leaving the harbor breakwater in its present badly deteriorated 
state.  Hazardous berthing and cargo handling conditions would continue in the harbor.  Severe 
storm events can be expected to continue to erode and damage the breakwater and other harbor 
facilities. Additional damage to the wharf and vessels would be expected.  Delays in shipping 
operations would continue and perhaps increase as the breakwater further deteriorates.   

No repair to the breakwater may also negatively impact the natural environment.  Further erosion 
of the existing breakwater material could damage surrounding coral areas.  Also spills of cargo 
into the water would be more likely during hazardous conditions.  Emergency and unauthorized 
repairs would likely also continue, resulting in more debris being place on the breakwater.  These 
unstable items are anticipated to breakup and to be distributed during severe storm events, 
possibly damaging development of the coral-reef community surrounding the existing 
breakwater. 

4.2 Other Improvement Alternatives Considered 

The US Army Corps of Engineers (1996), using numerical and physical modeling techniques, 
evaluated five alternatives for the harbor improvements.   

Alternative 1 consisted of a 200-foot long rubble mound breakwater, extending to the northwest 
from the southern corner of the harbor entrance.  Numerical model tests showed that the southern 
breakwater had little effect on wave conditions at the pier.  

Alternative 2 consisted of wave absorbers along the southern and northeastern portion of the 
harbor shoreline.  The modeling analysis showed the wave absorbers had little effect on wave 
heights at the wharf - the average reduction in wave height at the wharf was no more than 10 
percent.  Wave heights were only reduced in a very localized area immediately adjacent to the 
absorbing shore. 

Alternative 3 consisted of rebuilding the existing breakwater and adding a 200-foot long straight 
extension to the end of the existing breakwater.  For 10-second waves, approaching from the 
northwest, the addition of the breakwater extension resulted in a reduction in wave heights of 29 
to 55 percent relative to existing conditions.  Waves approaching from the southwest, however, 
resulted in wave heights between 61 and 113 percent of those without the extension.   

Alternative 4 consisted of adding wave absorbers along the northeastern shore in addition to the 
200-foot straight extension of Alternative 3.   The average additional wave height reduction at 
the pier did not exceed 10 percent. 

Alternative 5 consisted of a dogleg extension of the existing breakwater.  The first 350 feet of the 
existing breakwater would be re-built along the current alignment and the next 50 feet would be 
angled 30 degrees toward the inside of the harbor.  This alternative significantly reduced wave 
heights within the harbor.  Waves with 10 second periods, approaching from the northwest were 
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particularly affected; wave heights were reduced 26 to 57% relative to those in the existing 
harbor. Waves approaching from the west and southwest were reduced to a lesser degrees, 
resulting in wave heights of 60 to 98 percent of those in the existing harbor. 

Alternatives 3 and 5 were further evaluated in a physical hydraulic model.  Based on the physical 
modeling studies, Alternative 5 (the dogleg breakwater) provided significant improvements over 
the existing conditions and demonstrated better results than Alternative 3 (the straight 
breakwater).  Alternative 5 was the recommended improvement plan of the Special Design 
Report (1996).  The ongoing design study has recommended eliminating the dogleg, and instead 
shifting the proposed alignment of the breakwater shoreward to center it above the existing 
rubblemound structure. 

In the present design, the new breakwater will have a total length of 320 feet, and a crest 
elevation of +14.5 feet mllw. 
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5. ENVIRONMENTAL SETTING 

5.1 The Natural Environment 

5.1.1 Physical Marine Environment 

Climate 

The climate on Lāna‘i is subtropical, dominated by the surrounding ocean and persistent trade 
winds.  Median annual rainfall varies from 35 inches at Lāna‘ihale to ten inches along the arid 
leeward coast.  Average temperatures at Kaumālapa‘u Harbor are not available.  Average 
temperatures in Lāna‘i City, which is approximately six miles northwest of Kaumālapa‘u at 
elevation of 1,600 feet, range from 66 degrees Fahrenheit to 73 Fahrenheit during the year. 

Winds 

The prevailing winds in the Hawaiian Islands are the northeasterly trade winds.  They occur 
approximately 90 to 95 percent of the time during the summer months of May through October 
and approximately 55 to 65 percent of the winter months of November through April.  Typical 
wind speeds for the northeasterly trades average 10 to 20 miles per hour.  Because of the 
sheltering effect of the island from the tradewinds, winds at the project site are frequently light 
and variable land/sea breezes due to the diurnal heating and cooling of the land. 

Storms 

Storm conditions in the Hawaiian Islands are relatively infrequent.  Three classes of storms occur 
in Hawai‘i: cold fronts, low-pressure passages and tropical cyclones (tropical storms or 
hurricanes).  Cold fronts, which occur during the winter months, cause spotty rainfalls and gusty 
winds.  The low-pressure passages bring heavy rains, sometimes with strong winds.  The low-
pressure storms known as Kona storms usually occur during the winter months.  They are 
associated with strong and persistent southerly winds and intense rainfall on the south and 
western shores of the islands.  In 1980, a severe Kona storm generated waves struck 
Kaumālapa‘u Harbor and damaged the breakwater.  The deepwater height of these waves was 
hindcasted by Sea Engineering, Inc. to be 17 feet, with a 9-second period. 

Hurricanes, which are classified as storms with wind speeds in excess of 74 miles per hour, are 
infrequent in Hawaiian waters.  Tropical storms are relatively frequent, passing close to the 
Hawaiian Islands on an average of once in one or two years.  Since 1950 eight hurricanes have 
either hit or come close enough to the islands to cause property damage, ranging from $100,000 
to $1 billion.   Hurricanes ‘Iwa (1982) and ‘Iniki (1992) with deepwater wave heights of 22 and 
20 feet, respectively, offshore of the project site, caused major damage to Kaumālapa‘u Harbor. 

Tides 

The tides in Hawaiian waters are semi-diurnal with pronounced diurnal inequalities.  Normal 
tidal fluctuations along the coasts of the main Hawaiian Islands generally do not exceed about 
2.5 feet.  There is relatively little difference in tidal range between the islands.  At Kaumālapa‘u 
Harbor, the mean tidal range and diurnal tidal range are 1.5 feet and 2.2 feet with a mean tide of 
0.9 feet above mean lower low water. 
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Waves 

The wave climate of the Hawaiian Islands is characterized by four primary wave types.  These 
are northeast tradewind waves, southern swell, Kona storm waves, and north Pacific swell.  
Hurricane generated waves, although infrequent, also affect the Hawaiian Islands.  All but 
tradewind waves can affect the study area to some degree.   

Southern swell is generated by storms in the Southern Hemisphere and is most prevalent during 
the summer months.  These waves, after traveling long distances, arrive in the Hawaiian waters 
as low, long waves with typical periods of 12 to 22 seconds and deepwater wave heights of 1.5 to 
6.5 feet.  Kona storm waves are generated by intense winds associated with locally occurring 
Kona storms.  These waves approach from the south to the west.  The typical Kona storm waves 
have periods ranging from 6 seconds to 10 seconds and heights from 10 to 15 feet.  

North Pacific swell is produced by severe winter storms in the Aleutian area of the North Pacific 
and by mid-latitude low-pressure systems.  North swell may arrive in Hawai`i throughout the 
year, but is largest and most frequent during the winter months of October through March.  The 
waves in North Pacific swell typically have periods of 10 to 20 seconds and heights of 5 to 15 
feet or greater. 

Kaumālapa‘u Harbor is exposed to waves approaching from a directional sector between south-
southwest clockwise to north.  Annual wave statistics for the site can be estimated using U.S. 
Army Corps of Engineers, Wave Information Study (WIS) data.  The wave statistics for a 
directional sector from 206 to 310 degrees is shown on Table 1.  The table indicates that the 
waves approach from this sector only about 5 percent of the time, and usually reflect storm 
conditions, with swell wave heights typically greater than 6 feet with a period longer than 11 
seconds.  Based on the WIS data, 95 percent of the time wave conditions in the vicinity of 
Kaumālapa‘u Harbor are small, local wind generated seas, less than about 6 feet in height. 
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TABLE 1. WIS DATA:  NUMBER OF WAVE OCCURRENCES FROM THE 
 DIRECTIONAL SECTOR AFFECTING KAUMĀLAPA‘U HARBOR 

WAVE DIRECTION: 206 – 310 DEGRESS 
TOTAL NUMBER OF DATA:  116,880 

 
Significant Wave Height (feet)  Wave 

Period 
(sec) <3.2 3.2-6.6 6.6-9.8 9.8-13.1 13.1-16.4 16.4-19.7 >19.7 Total 

<7 
7-9 

9-11 
11-13 
13-15 
15-17 
17-19 
>19 

9 
0 
0 
0 
0 
0 
0 
0 

0 
6 

94 
7 
0 
0 
0 
0 

24 
58 

163 
948 
663 

0 
0 
0 

1 
62 
39 

435 
1902 

0 
21 
0 

0 
30 
8 

33 
994 

0 
24 
0 

0 
2 

13 
1 

175 
0 

26 
0 

0 
0 
3 
0 
8 
0 

39 
0 

34 
158 
320 

1424 
3742 

0 
110 

0 

Total 9 107 1856 2460 1089 217 50 5788 
(5.0%) 

Wave measurements were made at Kaumālapa‘u Harbor to calibrate the numerical and physical 
models of the harbor.  Wave gages were placed off the toe of the breakwater head and along the 
wharf.  Data was collected between January 16, 1994 and the end of September 1994.  Wave 
conditions were not very energetic during the measurement period.  The mean incident wave 
height was 1.6 feet, while the largest waves occurred in January, with a height of 4.9 feet and a 
period of 15 seconds. 

Tsunamis 

Tsunamis are very long period ocean waves generated by earthquakes, submarine landslides, and 
volcanic eruptions.  Tsunamis are difficult to detect in the deep ocean, but they can significantly 
increase in height as they approach the shore.  Based on methodology described by M & E 
Pacific, Inc. (1978), the runup elevation of a 100-year tsunami will be about 5 feet above mean 
lower low water along the Kaumālapa‘u shoreline.  This indicates that the inundation zone from 
such a tsunami will be confined to the rocky shoreline near the coast. 

Currents 

The predominant ocean current flow near Kaumālapa‘u Harbor is generally toward the 
northwest.  Under normal tradewind conditions, the speed of the current is typically less than one 
knot and is not strong enough to cause navigational problems.  Tidal currents at Kaumālapa‘u 
Harbor, which do not reverse during ebb and flood tidal periods, are usually too weak to affect 
navigation (US Department of Interior 1995).    
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A current drogue study was conducted by Sea Engineering, Inc. in the harbor vicinity on January 
14, 1999.  Currents were measured during flood, high water slack and the beginning of ebb tide.   
Winds were west-southwest at 10 to 15 knots.  Currents outside the harbor moved to the north 
during flood tide.  In the harbor, surface currents were to the northeast during flood and slack 
tides, but during ebb tide the currents changed to southeast.  Subsurface currents in the harbor 
consistently moved to the southeast through the tidal phases during the field study.   The results 
of the drogue study also indicate no distinct tidal reversal during the field study.  The current 
speeds were up to 0.1 knots inside the harbor; the speed outside the harbor ranged from 0.1 to 0.3 
knots.  Figure 4 illustrates the results of the drogue study. 

Although the tidal currents are relatively weak, large waves and strong wave-generated currents 
may develop during Kona and southwesterly storms.  The harbor is forced to close during these 
storm events. 

Bottom Characteristics 

Figure 1 shows the general bathymetry in the harbor area, while Figure 5 shows the detailed 
bathymetry around the breakwater.  This bathymetry was collected in surveys conducted on 
October 13 and 14, 1998.  The natural shoreline throughout the harbor, and to the north of the 
breakwater is relatively uniform in structure, consisting of steeply sloping vertical cliffs that also 
extend underwater.  Off the northern end of the existing breakwater a finger reef extends 
perpendicular to the axis of the breakwater. The finger reef consists of a relatively flat upper 
surface and nearly vertical sides that extend to the sand floor of the outer harbor. The vertical 
faces of the natural shoreline are inhabited by high cover (>50%) of a variety of reef corals. The 
inner shoreline of the harbor also consists of sloping vertical basalt faces that terminate at the 
sand surface of the harbor floor. Coral cover is uniformly high throughout the margin of the 
harbor. The breakwater structure extends approximately 400 feet to the south of the finger reef, 
and is 300 to 350 feet wide.  Only a 250-foot length of the breakwater, about 50 feet wide, lies 
above the water.  The breakwater materials consist of large basalt boulders, and construction 
debris including pilings, concrete debris, conduit, scrap metal and other debris.   The breakwater 
rises from a sand bottom at a depth of 70 feet on the seaward side and 50 feet on the harbor side.  
The bottom of the bay and harbor consists of gently sloping plain gray sand. The sand is heavily 
rippled and pocked with numerous burrows likely of either worms or shrimp.  
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5.1.2 Air Quality 

There are no known records or studies of air quality measurements in the Kaumālapa‘u vicinity.  
Air quality, however, can be considered good because of the limited activity occurring in the 
harbor, and the prevailing tradewinds that disperse any pollutants.  Cars, trucks, ships and cargo 
equipment are the main sources of air pollution.  They operate only sporadically in the area, and 
typically, the tradewinds blow their emissions offshore.  Dust from agricultural activities on the 
island is another possible source of air pollution, although agriculture on the island has greatly 
diminished in recent years with the cessation of commercial pineapple production.  

5.1.3 Noise 

Cars, trucks, ships, and cargo equipment are the principal sources of intrusive noise in the 
Kaumālapa‘u area.  However, noises from these sources occur only intermittently when cargo is 
being offloaded or onloaded on ships at the wharf.  In addition, airplane traffic of Lāna‘i Airport, 
which located 2.5 miles from Kaumālapa‘u Harbor, contributes to noise in the region. 

5.1.4 Water Quality 

Water quality in Kaumālapa‘u Harbor has been assessed with a one-year sampling program.  
Over the course of the calendar year 1999, water sampling was conducted about once every two 
months at twelve stations within, and just outside the harbor (Figure 6).  Samples were collected 
at the surface and near the bottom at each station, and analyzed for constituents that could 
potentially be affected by activities associated with construction and operation of the new 
breakwater (turbidity, total suspended solids (TSS), salinity, pH).  The purpose of the water 
quality sampling program is to obtain a set of baseline conditions that depict variability of water 
quality within the harbor on spatial and seasonal scales that can be used to determine changes 
that could result from construction activities.  The pre-construction water quality monitoring 
program provides a baseline that can be continued during the construction and post-construction 
periods. 

The detailed water quality baseline study results are presented in Appendix A.  Overall, the 
results of the monitoring program indicate that water quality throughout the sampling area in the 
vicinity of Kaumālapa‘u Bay is remarkably clear of suspended material throughout the year.  
This observation appears to be a result of the arid nature of the western side of the island of 
Lāna‘i, which receives little rainfall, and hence there is little runoff of particulate materials.  
Table 2 summarizes the data by showing the geometric means, maxima and minima for the six 
sample periods and four parameters measured, for each of the twelve sampling stations.  The 
generally excellent water clarity is illustrated by the turbidity geometric mean of 0.08 to 0.10 ntu.  
By comparison, State Department of Health water quality standards list the geometric mean limit 
for turbidity under dry conditions as 0.20 ntu.  Statistical analysis of the data set shows no 
significant differences in any of the four water quality constituents between means of surface and 
deep samples, indicating that there is no vertical stratification of the water column.  Analysis also 
shows no significant differences for any of the water quality constituents when all data from each 
of the twenty-four sampling stations is pooled, indicating that water throughout the sampling 
regime is essentially homogeneous at any time of the year.  Statistical analysis does, however, 
show small differences between sampling times.  In general, the highest means of all constituents 

Environmental Assessment  Kaumālapa‘u Harbor Breakwater Repair  
 

19 

 



 

occurred in the winter season samplings (January, October, December), while the lowest means 
occurred during the summer (June, August). 

5.1.5 Marine Biology 

The marine biology in the area has been studied during a survey conducted for this project by 
Marine Research Consultants (Appendix B); during a reconnaissance site visit by the National 
Marine Fisheries Service, the U.S. Fish and Wildlife Service, and the project environmental 
consultant in December 1999; and by the Fish and Wildlife Service beginning in 1994 and 
culminating in their Final Fish and Wildlife Coordination Act Report, April 1, 2001 (Appendix 
C). 

The underwater physical environment of the existing breakwater consists of a steeply sloped 
aggregation of armor stones and various items of debris that extend from the emergent 
breakwater crest to the sand plain that comprises the natural floor of the harbor (depth of 
approximately 65 feet).  Figure 7 is a typical view of the breakwater, showing boulders, debris 
and extensive coral coverage.  The predominant marine biota inhabiting the present breakwater 
structure are stony corals, predominantly of the genera Porites, Pocillopora, and Montipora. 
Coral cover is lowest on the shallowest portions of the breakwater compared to the deeper areas, 
and on the harbor side face of the breakwater as compared to the seaward face. Coral cover peaks 
on the solid surfaces of debris (pipes, piles, dolos, pineapple boxes) off the end of the existing 
end of the breakwater and along the seaward face. Coral cover in this area is approximately 50% 
of bottom cover. As much of the debris was likely placed on site following the two hurricanes in 
1982 and 1992, it appears that settlement and growth of corals on the surfaces has been rapid. 
Other invertebrate communities were restricted to sea urchins (primarily Echinometra mathaei, 
and Heterocentrotus mammillatus) observed primarily within the spaces between the boulders 
and debris.  

The natural shoreline throughout the harbor, and to the north of the breakwater is relatively 
uniform in structure, consisting of steeply sloping vertical cliffs that extend underwater.  Off the 
northern end of the existing breakwater a finger reef extends perpendicular to the axis of the 
breakwater. The finger reef consists of a relatively flat upper surface and nearly vertical sides 
that extend to the sand floor of the outer harbor. As with the solid surfaces of the breakwater, the 
vertical faces of the natural shoreline are inhabited by high cover (greater than 50%) of a variety 
of reef corals, predominantly of the three genera named above. The inner shoreline of the harbor 
also consists of sloping vertical basalt faces that terminate at the sand surface of the harbor floor. 
Coral cover is uniformly high throughout the margin of the harbor. In contrast, the floor of the 
harbor consists of a flat plain of gray sand. The sand is heavily rippled and pocked with 
numerous burrows likely of either worms or shrimp. Except for scattered debris that serves as 
settling surfaces, coral colonies or other macrobenthos do not occur on the sand flat.   

Fish assemblages were typical of Hawaiian reef communities, with the exception that there 
appear to be very limited numbers of large individuals, and species recognized as preferred food 
fish. The observation of numerous spearfishermen that use the harbor as a point of entry to the 
ocean along the otherwise inaccessible coastline indicates a high degree of fishing pressure in the 
area.  

Marine macroalgae (limu) were essentially absent from all of the areas surveyed within 
Kaumālapa‘u Harbor. 
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FIGURE 7.  Two views of concrete poles and pipes lying near inside end of 
underwater section of Kaumālapa‘u breakwater.  Water depth is 8-10 m. 
Photos courtesy of J. Naughton, NMFS. 
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5.1.6 Terrestrial Biological Resources 

The U.S. Fish and Wildlife Service (Appendix C) has evaluated terrestrial biological resources at 
the harbor site.   They found no wetlands or sensitive upland habitats located within the harbor 
area.  The terrestrial portion of the proposed project site has been altered by construction of the 
existing breakwater and ancillary harbor buildings, parking lot and wharf.  The dominant 
terrestrial plants at the site include kiawe (Prosopis pallida) and bristly foxtail (Setaria 
verticillata).  Other plants likely to be present in the area include pili grass (Heteropogon 
contortus), swollen fingergrass (Chloris barbata), false mallow (Malvastrum coromandelianum), 
hairy merremia (Merremia aegyptia), and partridge pea (Chamaecrista nictitans).  All of these 
species except pili grass are considered exotic introductions to Hawai`i that have become 
naturalized. 

Terrestrial animals at the site are limited to introduced species, including Axis deer (Cervus 
axis), gray francolin (Francolinus pondicerianus), and ring neck pheasant (Phasianus colchicus), 
northern cardinals (Cardinalis cardinalis), red-crested cardinals (Paroaria coronata), barred 
doves (Geopilia striata), spotted doves (Streptopelia chinensis), common myna birds 
(Acridothetres tristis), and seabirds are reported to be present within the vicinity of the site 
(Corps 1993).  The domestic cat (Felis catus) and dog (Canis familiaris), house mouse (Mus 
musculus domesticus), black roof rat (Rattus rattus), brown rat (R. norvegicus), Polynesian rat 
(R. exulans hawaiiensis), and Indian mongoose (Herpestes auropunctatus) occur at the site.  
Introduced skinks (Scincidae) and geckos (Gekkonidae) are also present 

5.1.7 Threatened and Endangered Species 

Three species of marine animals that occur in Hawaiian waters have been declared threatened or 
endangered by Federal jurisdiction.  The threatened green sea turtle (Chelonia mydas) occurs 
commonly throughout the island chain, and is known to feed on selected species of macroalgae. 
The endangered hawksbill turtle (Eretmochelys imbricata) also occurs, but is considered rare 
compared to the green turtle. While turtles are known to exist in the waters surrounding 
Kaumālapa‘u Harbor, no turtle-nesting habitat occurs within Kaumālapa‘u Bay. The preferred 
types of resting habitat and food resources for these species were not observed during the survey 
(e.g. lack of limu). No turtles were observed during the fieldwork conducted for preparation of 
this environmental assessment. 

Populations of the endangered humpback whale (Megaptera novaeangliae) are known to winter 
in the Hawaiian Islands from December to April.  In November 1992, the Congress passed the 
Ocean Act of 1992, which established the Hawaiian Island Humpback Whale National Marine 
Sanctuary.  Waters extending seaward from Kaumālapa‘u Harbor to the 100-fathom contour are 
included within the sanctuary’s boundaries.  Hawaiian monk seals (Monachus schauinslandi) 
also occur occasionally in waters off the high islands. The predominantly cliffed shorelines, and 
lack of beaches in the area indicate that the area would not be particularly suitable for seals to 
haul out (beach themselves to rest).  No whales or monk seals were observed during the surveys 
in Kaumālapa‘u Harbor. 
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5.2 Man-Made Environment  

5.2.1 Harbor Facilities 

The harbor is located in a small natural embayment along the southwest coast of Lāna‘i.  The 
entrance to the harbor is formed by a rocky point on the south side and the existing breakwater 
on the north side.  Navigation lights are located on the tip of the breakwater and the point south 
of the harbor.   The breakwater is currently about 250 feet long and is badly deteriorated, with 
only a portion of its crest still above water.  A 400-foot-long wharf is located along the north 
shore of the harbor, in the lee of the breakwater.  The wharf is concrete on top of a rock base.  
The wharf face is concrete to about the waterline, and is pile supported.  Wharf facilities include 
a cargo shed, cargo loading and unloading equipment, and a derrick for lifting small craft up to 
40 feet in length out of the water for repairs.  A small office building is located on the slope 
behind the wharf.  There are several privately maintained moorings within the harbor. 

5.2.2 Hazardous Waste 

Two investigations of environmental conditions in the Kaumālapa‘u Harbor vicinity with an 
emphasis on the potential for hazardous waste materials have been conducted.  In August 1997 
Brewer Environmental Services, under contract to the Lanai Company, Inc., conducted a site 
reconnaissance and assessment of environmental conditions at the proposed Kaumālapa‘u Land 
Acquisition parcels (harbor lands to be acquired by the State of Hawai‘i, Department of 
Transportation, Harbors Division).  They concluded, “There were no obvious hazardous waste 
disposal sites or environmental impairments at the Acquisition area.”  A Phase I Environmental 
Site Assessment was conducted by Clayton Environmental Consultants in November 1999, also 
under contract to the Lanai Company, Inc. and performed as part of the harbor land acquisition 
by the State.  This assessment was performed in accord with ASTM E-1527-97, Standard 
Practice for Environmental Site Assessments: Phase I Environmental Site Assessment Process.  
The objective of the assessment was to determine the presence or likely presence of any 
hazardous substances or petroleum products on the property under conditions that indicate an 
existing release, a past release, or a material threat of a release of any hazardous substances or 
petroleum products into structures on the property or into the ground, groundwater, or surface 
water of the property.  The assessment included 1) a walkthrough of the property, 2) review of 
records of present and historical use of the property, 3) interviews with owners and occupants, 
and 4) review of Federal and State databases for hazardous waste spills or problems.  Other than 
an empty 300-gallon above ground storage tank and some empty 55-gallon drums, and possible 
PCB containing light fixtures, no evidence of hazardous waste problems in the harbor vicinity 
were noted by the site assessment. 

Investigation of the project site during preparation of this EA to ascertain the likelihood of issues 
associated with hazardous wastes within the project boundaries or which might be affected by 
the project included 1) a review of past uses of the harbor, 2) visual observations of the site, and 
3) review of the State Department of Health, Office of Hazard Evaluation and Emergency 
Response, database for known or reported spills or other evidence of possible contaminants or 
hazardous waste. 

The project will consist of work only on the existing breakwater rubblemound structure, which is 
almost entirely submerged, and is composed of rock and concrete rubble.  There is no known 
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reason to suspect hazardous waste material in the existing breakwater structure.  The harbor was 
historically used to ship pineapples grown upland in the center of the island to Oahu, and for the 
importation of food, fuel, consumer goods, construction materials etc. to the island.  With the 
demise of pineapple production about 10 years ago, the harbor is now used primarily for weekly 
cargo and fuel barge service.  There are no known instances of significant fuel or other 
contaminant spills from the barge service operations.   

Detailed engineering and environmental investigations of the project site have been made, and no 
visual evidence of contamination was noted (e.g. containers, discolored soil, seeping liquids, 
films on the water, suspect odors, dead-end pipes etc.).  Existing aboveground fuel oil storage 
tanks owned by the Lanai Oil Company are located about 700 feet inland from the project site, 
however they are in good condition, show no visual signs of leakage, and are surrounded by 
containment structures.  Lanai Oil Company operations include pumping of oil from a barge at 
the wharf to the storage tanks.  No leaks have been reported either from the tanks or the 
pipelines.  The contractor’s work and storage area will be located approximately 2,000 feet 
inland from the harbor.  This area was previously cleared and was the site of a rock quarry.  It 
has been vacant for a number of years, and the surface is composed of grass, earth and rock.  It 
shows no visual evidence of contamination.  

The State of Hawai‘i, Department of Health, Office of Hazard Evaluation and Emergency 
Response (HEER) maintains a database of known or reported hazardous waste spills or evidence 
of possible contamination by hazardous substances.  Review of this database showed no 
reporting of hazardous or toxic waste problems for the Kaumālapa‘u Harbor vicinity.  The two 
previous studies discussed above are available for review at the HEER office. 

5.3 The Socio-Economic Environment 

5.3.1 Ocean Activities 

Dominant fishing activities at Kaumālapa‘u Bay include hook and line fishing from the harbor 
breakwater and wharf, and spear fishing on the reefs inside and outside of the bay.  The 
surrounding reefs, especially the fringing coral-reef shelf outside the harbor, are important 
SCUBA dive sites.  Kaumālapa‘u Bay is also important to charter dive operators who use the 
harbor as a loading and unloading site.   

5.3.2 Harbor Operations 

Kaumālapa‘u Harbor is Lāna‘i’s only commercial harbor, and provides the only deep draft vessel 
berthing for the island.  Young Bros., Inc. inter-island cargo barge which serves Lāna‘i once a 
week, and the weekly fuel barge call, are the primary harbor users. The barge service, 
particularly the fuel barge, is limited by wave action at the wharf.  The barges suspend heavy 
weights from the bow and stern to dampen vessel motion resulting from wave action and surge, 
but even with this the barges cannot berth at the wharf when wave heights exceed about 4 feet.  
In the past, fuel service was provided by Sause Brothers, using a large ocean-going 270-foot long 
barge and two tugs.  Following damage to the breakwater during hurricane ‘Iniki, Sause Brothers 
stopped serving the island, citing the difficult and sometimes dangerous berthing conditions 
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which made it difficult to schedule the barge calls in advance.  Fuel is now delivered by a 
smaller tug and barge operating from Maui. 

5.4 Historic and Cultural Resources 

No prehistoric archaeological resources have been identified in the areas to be affected by the 
proposed project, including the inland Contractor’s Work and Storage Area.  The work and 
storage area has been previously graded and thoroughly altered.  This was verified during a site 
visit by State Historic Preservation District personnel in March 2001.  Kaumālapa‘u Harbor, and 
presumably the breakwater itself, was constructed by the Hawaiian Pineapple Company ca. 
1926.  The original 425-foot-long (reportedly) breakwater was constructed of rock blasted from 
nearby cliffs, and hauled to the shore by railroad cars on a 4,000-foot-long track.  A 400-foot-
long dock was also built, and the harbor was dredged to a minimum depth of 27 feet.  The harbor 
has been recommended for Reserve status on the Hawai‘i Register of Historic Places based on its 
historical association with the pineapple industry on the island of Lāna‘i.  Unfortunately, storm 
wave destruction and numerous repair efforts over the years have left virtually none of the 
original breakwater intact. 

A study of Traditional Cultural Places (TCPs) at Kaumālapa‘u Harbor has been conducted by 
Social Resource Pacific, Inc. for this project.  Their study report, Oral Historic Studies for the 
Determination of Traditional Cultural Places at Kaumālapa‘u Harbor, Lāna‘i Island, Hawai‘i, is 
included in Appendix G.  A summary of the study findings taken from Chapter 5 of the report is 
as follows: 

The oral histories done for this survey come about nearly 75 years after construction 
began on the harbor area.  It is unclear the extent to which this area was used (for 
traditional purposes) prior to construction-related activities.  There has always been some 
use of Kaumālapa‘u Harbor but how much of that has changed since prior to contact and 
in traditional ways, is difficult to ascertain.  It is reasonable to assume that much of the 
“traditional uses” of the area was discontinued by the time pineapple farming became 
established on the island.  Fishing is a traditional activity, and fishing is a modern 
activity.  It’s a practice that continues but has changed in technology as well as in the 
availability of resources, e.g. types of fish.  So traditional uses of the ocean area have 
continued but all traditional activities are no longer known nor conducted.  The area has 
lost that character.  As a result, the Traditional Cultural Properties, those which meet the 
definition and guidelines of the National Register, and as well the cultural landscapes that 
hold traditional meaning to native Hawaiians, became nearly non-existent.  Physically 
that is.  What remain are the memories of the people who created or inherited the 
traditions that bring value and significance to these features and places. 

Kaumālapa‘u Harbor and the breakwater are now important for the more familiar, non-
traditional, but historically significant activities.  These speak to the importance of having 
this area as a resource that allows the people to sustain these historically significant 
activities.  The harbor itself has become a place of importance for the current residents of 
Lāna‘i. 
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6. ENVIRONMENTAL CONSEQUENCES 

6.1 The Natural Environment 

6.1.1 Physical Marine Environment 

The proposed project is to repair and improve the breakwater to reduce wave energy entering the 
harbor.  It will therefore have a direct impact on waves and wave energy along the harbor wharf.  
The improved breakwater, however, will only extend 50 feet further across the harbor mouth and 
is therefore not expected to noticeably affect current and flushing throughout the harbor.   

6.1.2 Air Quality 

There are expected to be no long-term impacts of the proposed project on air quality in the area. 
Activities during construction of the breakwater will create dust and emit exhaust fumes.  

6.1.3 Noise 

There are expected to be no long-term impacts of the proposed project on noise in the area. 
Activities during construction of the breakwater will cause periods of elevated noise levels.    

6.1.4 Water Quality 

Results to date indicate that even though Kaumālapa‘u Harbor is a semi-enclosed basin, water 
quality throughout the area is essentially oceanic. Such conditions appear to be a result of the 
lack of drainage into the harbor owing to the arid nature of the terrestrial environment, and 
substantial exchange between the harbor basin and the open ocean. Construction of the new 
breakwater will consist of placement of rock and concrete structures, which would be clean of 
any fine-grained sediment. With Best Management Practices in place to prevent drainage of 
materials from land into the harbor during construction, there are no apparent agents that could 
substantially, or permanently, alter water quality within the harbor. While the new breakwater is 
designed to reduce surge within the inner harbor, it would not significantly alter circulation or 
flushing of the harbor, and no change in overall water quality at the project site is anticipated 
following completion of construction.  

6.1.5 Marine Biological Resources 

Survey results indicate that all of the existing solid surfaces in Kaumālapa‘u Harbor, whether 
natural or manmade, are highly suitable surfaces for reef coral settlement and growth. The 
apparent lack of sediment input owing to the arid climate of the area, sufficient circulation of 
seawater, and apparent lack of destructive wave stress during the course of the normal (i.e. non-
hurricane) seasonal wave climate appear to provide an ideal habitat for coral growth. Of 
particular interest is the high coral cover on the armor stone and numerous pieces of debris 
comprising the submerged sections of the breakwater. Percentage coral cover on the breakwater 
is presently similar to percentage cover on neighboring natural surfaces. As much of the debris 
was likely placed on the breakwater following the two hurricanes that impacted Kaumālapa‘u 
(1982, 1992), the coral colonization and growth on these structures appear to be relatively rapid.  
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The present design of the new breakwater will unquestionably involve coverage of the existing 
breakwater structure with new rock and concrete, resulting in loss of much of the existing coral 
cover on the breakwater. Inspection of the breakwater and Kaumālapa‘u Harbor basin indicates 
that the floor of the harbor consists of sand. Thus, expanding the footprint of the breakwater 
would not substantially impact existing benthic biotic communities beyond the edge of the 
present breakwater. The new breakwater will consist of materials similar to the existing 
breakwater, and will cover a larger footprint, and consist of a larger surface area of boulders and 
concrete. As there is no reason to assume that the new breakwater structures would not colonize 
in a similar manner as the existing breakwater, it appears that over the long term (10-20 years), 
there is likely to be coral coverage on the new structure similar to what is present today. 

Prolific coral communities also occur on the natural hard bottom adjacent to the breakwater, 
particularly on the fringing coral reef shelf projecting seaward near the landward terminous of 
the existing breakwater. While the proposed construction plan does not involve activity in this 
area, care will be taken to avoid impacts that might accompany construction, such as mooring of 
barges or stockpiling of materials.   

Survey results also indicate that the fish populations at Kaumālapa‘u appear to be substantially 
depleted by fishing pressure. None of the activities associated with construction of the new 
breakwater would appear to further impact fish populations.  The new breakwater with its large 
concrete armor units will provide increased interstitial space and complexity, which would 
replace and increase favorable fish habitat that would be lost by covering the existing structure.  
The National Marine Fisheries Service also concurs that the project will not impact an identified 
Essential Fish Habitat as delineated by the Magnuson-Stevens Fishery Conservation and 
Management Act.   

6.1.6 Terrestrial Biological Resources 

As the existing terrestrial habitat at Kaumālapa‘u is already highly affected by the present harbor 
infrastructure, the proposed work is not expected to impact terrestrial biological resources. 

6.1.7 Threatened and Endangered Species 

Kaumālapa‘u is not a turtle-nesting site, nor does it appear to be a favorable habitat for monk 
seals. While turtles undoubtedly occur in the area of the proposed construction, it does not 
appear that the locale is a unique or especially favorable habitat for turtles.  A general paucity or 
lack of food preferred by green sea turtles and hawksbill sea turtles indicates that the area is not 
likely a feeding habitat for turtles.  Nevertheless, it is recommended that a protocol be developed 
to mitigate disturbances to turtles or seals, should they be present in the area during construction. 
The construction activity is also restricted to an area not frequented by whales. 

Fish and Wildlife Coordination Act and Endangered Species Act (1973), Section 7 coordination 
has been conducted with the U.S. Fish and Wildlife Service and the National Marine Fisheries 
Service.  Both of these agencies concurred that the proposed project is not likely to adversely 
affect listed endangered species, and that formal consultation under Section 7 of the Endangered 
Species Act is not required. 
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6.2 The Man-Made Environment 

There are expected to be no adverse impacts of the proposed project on the man-made 
environment in the harbor vicinity.  The proposed project will benefit all harbor operations by 
reducing wave energy entering the harbor, and minimizing hazardous berthing conditions.  

6.3 The Socio-Economic Environment 

Kaumālapa‘u Harbor was constructed in 1926, and for 75 years it has been a functioning port.  
Repair of the breakwater will not change the harbor size, wharf space or services provided.  Up 
until about the past decade, when the island’s economy was based on agriculture, the harbor 
chiefly was used for the export of pineapple.  As the economic base has changed from 
agriculture to tourism, the primary function of the harbor is also changing from export to the 
import of supplies and materials to support the new economic environment.  Repair of the harbor 
breakwater will not of itself result in an increase in tourism and visitor arrivals to the island, the 
fundamental change in economic base is fueling any expansion in resident population and 
visitors.  Repair of the breakwater will, however, facilitate the safe, timely and consistent 
delivery of fuel and goods to the island, a benefit to both the social and economic welfare of the 
residents as well as visitors.  The new breakwater will also reduce the possibility of accidents 
that may introduce pollutants into the water. 

Fishing and SCUBA diving at the project site would be restricted during the construction period.  
After construction, fisheries may be locally enhanced around the breakwater since the concrete 
armor units would provide new habitat for some algae, benthic invertebrates, and reef fishes. 

6.4 Historic and Cultural Resources 

The proposed project has been coordinated with the State Historic Preservation Officer (SHPO) 
under the provisions of Section 106 of the National Historic Preservation Act of 1966, as 
amended, and its implementing regulations 36 CFR Part 800.  The SHPO has recommended the 
implementation of two historic mitigation measures: 1) installing a fence along the edge of the 
gulch bordering the Contractor Work and Storage Area, and 2) photographically documenting 
the existing breakwater using Historic American Building Survey standards.  With the 
implementation of the recommended mitigation measures, the SHPO has concurred that there 
will be no historic properties affected by the proposed project (see coordination letter in 
Appendix D).   

Repair of the breakwater will not affect any existing cultural properties at the site.  The harbor 
itself will remain basically as is following completion of construction, and its use by the current 
residents of Lāna‘i will be unchanged. 
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7. CONCLUSIONS 

7.1 Relationship Between Local Short-term Uses of the Environment and Maintenance 
and Enhancement of Long-term Productivity 

The short-term uses of the environment for this project are associated with the construction of the 
breakwater.  This includes reshaping the existing rubblemound to form a suitable base for the new 
material, and then placing the new armor material to form the breakwater.  The on-site construction 
work is expected to take approximately 18 months.  Short-term uses of the environment will be 
minimal, and should result in long-term benefits and enhancement of productivity.  These include 
the following: enhanced fish and coral populations in the area by providing increase surface area 
and habitat; reduction in coral damage caused by dumping debris for emergency protection and by 
movement of debris during storms; reducing the risk of fuel and cargo spills at the wharf by 
improving berthing conditions; and more consistent, and regular supply of goods to the island.   

7.2 Irreversible and Irretrievable Commitments of Resources 

The proposed project entails repairing the existing breakwater.  The new breakwater will extend 
about 50 feet further across the harbor mouth than the existing structure, and therefore, will occupy 
about 8,000 square feet of new sandy seafloor.  The breakwater is designed for stability during 
hurricanes, and can be considered irreversible and irretrievable.  This small sandy area is 
characterized by very limited macrobiota and will be permanently lost as habitat.  However, the few 
bottom dwelling organisms that might occur in this sand should be a very minor component of the 
community; sand is extensive within and offshore of the harbor. 

The proposed action will not make use of non-renewable resources and will not irreversibly curtail 
the range of potential uses of the environment.  To the contrary, the project will increase the range 
of potential uses of the area by providing improved vessel berthing opportunities. 

Environmental accidents that may occur in this project include the following: 

The unforeseen release of pollutants into the water during construction – best management 
practices, and a containment plan will be in place to counter the unforeseen release of 
pollutants into the water. 

• 

• Damage to coral during construction – construction activities and stockpiles will be 
carefully located to avoid natural reef environments, such as the finger reef north of the 
breakwater.  

7.3 Probable Adverse Environmental Effects Which Cannot Be Avoided 

Coral growth on the man-made structure that comprises the present breakwater is comparable to 
natural surfaces. While construction of the new breakwater is expected to cover much, or all, of 
the existing coral, the new breakwater should be colonized in a similar manner within a relatively 
short time span. As the new breakwater will result in an increase in settlement surfaces compared 
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to the present, and if some replacement of existing coral encrusted debris is undertaken, the net 
result of the project could be an increase in coral community abundance.  An adverse 
environmental effect of this project that cannot be avoided is the loss of a small area of sandy 
seafloor that may serve as habitat for bottom dwelling organisms.  This area averages only 40 feet 
wide and 200 feet long, curving around the head of the breakwater.   The few bottom dwelling 
organisms that may occur in this area represent a very minor portion of the community.  Sand 
bottom is extensive within and offshore of the harbor. 

Minor unavoidable impacts may also include the temporary disruption of boating traffic and ocean 
activities during the construction activities.  

7.4 Evaluation of State of Hawai‘i Impact Significance Criteria 

The "significance criteria" defined in the State of Hawai‘i Environmental Impact Statement 
Rules (Section 11-200-12(a)(11)) are applied during the EA process to support a finding of no 
significant impact (FONSI) for the project. The following evaluation of the significance criteria 
indicates that the proposed project is not expected to have significant environmental impact.  

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural 
resource.  

The breakwater repair will result in the loss of much of the existing coral and other benthic 
organisms presently colonizing the existing deteriorated breakwater structure.  The new 
breakwater will consist of materials similar to the existing breakwater, and will cover a larger 
footprint and will thus have a larger surface area of boulders and concrete on which coral can 
colonize. As there is no apparent reason why the new breakwater structure would not colonize in 
a manner similar to the existing breakwater, it is reasonable to assume that over the long term 
(10-20 years) there is likely to be coral coverage on the new structure similar to what is present 
today. The proposed project is not likely to adversely impact listed threatened or endangered 
species, nor will it impact an identified essential fish habitat.  

There will be no historic properties affected by the proposed project, nor will the project affect 
traditional cultural resources or practices of the community.  

(2) Curtails the range of beneficial uses of the environment.  

Kaumālapa‘u Harbor and the breakwater have been in existence and serving as a commercial 
port for 75 years. Local residents also use the harbor area for fishing, diving and boating. The 
proposed breakwater repair will not alter the general harbor configuration or increase the size of 
the port area, either in the water or on the land. While there will be some curtailment of 
recreational use of the harbor during the construction period, there would be no permanent 
reduction of harbor area use by residents as a result of the proposed project.  

(3) Conflicts with the State's long-term environmental policies or goals and guidelines as 
expressed in Chapter 344, HRS.  

The proposed project is consistent with the Environmental Policies established in Chapter 344, 
HRS, and the National Environmental Policy Act. The project is also consistent with the State's 
policy to create opportunities for the residents of Hawai‘i to improve their quality of life through 
diverse economic activities that are in balance with the physical and social environment.  
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(4) Substantially affects the economic or social welfare of the community or state.  

The proposed project will provide a significant contribution to Lāna‘i's present and future 
population by providing residents with a safer commercial harbor. Repair of the breakwater is 
important to the welfare of the residents and economy of Lāna‘i because it would facilitate 
timely and consistent delivery of fuel and goods to the island.  

(5) Substantially affects public health.  

No impact to public health is anticipated to result from the project.  

(6) Involves substantial secondary impacts, such as population changes or effects on public 
facilities.  

Repair of the breakwater is not expected to of itself result in significant impacts on the 
population of Lāna‘i. Up until about the past decade, when the island's economy was based on 
agriculture, the harbor was primarily used for the export of pineapple. As the economic base has 
changed from agriculture to tourism, the principal function of the harbor has also changed from 
export to the import of supplies and materials to support the new economic environment. Repair 
of the breakwater will not impact the resident population or number of visitor arrivals to the 
island, the fundamental change in economic base is fueling any population changes. Repair of 
the breakwater will, however, render the harbor, an essential public facility, safer and more 
useable.  

(7) Involves a substantial degradation of environmental quality.  

The project site is not a wetland, special aquatic site, marine sanctuary or wildlife refuge. Coral 
cover on the existing breakwater will be destroyed by the project, however the new breakwater 
will consist of materials similar to the existing breakwater and coral is expected to re-colonize on 
the new structure. Best Management Practices during construction will be used to avoid damage 
to the natural reef areas adjacent to the project site, and a Water Quality Monitoring Plan will be 
used to control impacts to coastal water quality. The new breakwater with its large concrete 
armor units will provide increased interstitial space and complexity, which would replace and 
increase favorable fish habitat lost by covering the existing structure. Construction of a stable 
breakwater will also reduce damage to corals caused by rock and concrete rubble movement 
during storm wave attack.  

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

Repair of the breakwater is a stand-alone project, with neither an attachment to additional 
projects which could have cumulative impacts or any commitment for larger actions.  

(9) Substantially affects a rare, threatened, or endangered species, or its habitat  

Three species of marine animals that occur in Hawaiian waters have been declared threatened or 
endangered by Federal jurisdiction: green and hawksbill sea turtles, humpback whales and 
Hawaiian monk seals. Kaumālapa‘u Harbor is not a turtle nesting site, nor is it a favorable 
habitat for monk seals. While turtles undoubtedly occur in the area of the proposed construction, 
the locale is not a unique or especially favorable habitat for turtles. The construction activity is 
also restricted to an area not frequented by whales. Nevertheless, the construction plan will 
include a protocol to mitigate disturbances to endangered species should they enter the area 
during construction. Endangered Species Act coordination has been conducted with the U.S. Fish 
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and Wildlife Service and the National Marine Fisheries Service, and these agencies have 
concurred that the proposed project is not likely to adversely affect listed endangered species. 
The National Marine Fisheries Service also concurs that the project will not impact an identified 
Essential Fish Habitat.  

(10) Detrimentally affects air or water quality of ambient noise levels.  

Construction of the new breakwater will consist of placement of rock and concrete armor units. 
All material would be inert and free of earth or fine sediment, and would not have any significant 
effect on water chemistry, salinity, temperature, dissolved oxygen, nutrients, nor contain any 
contaminants. No water quality impacts are expected other that temporary turbidity and 
suspended solids production from on-site sediment during re- shaping of the existing breakwater 
and placement of the new breakwater stone. Water quality monitoring in the vicinity of 
construction activities will be required as part of the construction contract. The monitoring 
program will be prepared in accordance with State water quality regulations (RDOH, Chapter 
11-54) and the General Monitoring Guideline for Section 401 Water Quality Certification 
Projects (HDOH, 2000). While the new breakwater is designed to reduce surge within the 
harbor, it would not significantly after circulation or flushing of the harbor, and no change in 
overall water quality is anticipated following completion of construction.  

(11) Affects or is likely to suffer damage by being in an environmentally sensitive area such as a 
floodplain, tsunami zone, beach, erosion-prone area, geologically hazardous land, estuary, fresh 
water, or coastal water.  

Kaumālapa‘u Harbor breakwater is directly exposed to severe storm wave attack. Both hurricane 
‘Iwa (1982) and ‘Iniki (1992) storm waves severely damaged the existing breakwater, and were 
in large part responsible for the current need for repair. The breakwater repairs have been 
designed for hurricane wave conditions using standard coastal engineering design criteria and 
methodology, and the proposed repair has been extensively tested by hydraulic model studies to 
help insure its ability to perform without significant damage under the design wave conditions. 
Kaumālapa‘u Harbor is a rocky embayment, and there are no breaches or erosion-prone areas in 
the vicinity of the project. 

(12) Substantially affects scenic vistas and viewplanes identified in county or state plans or 
studies.  

The repaired breakwater crest would be larger than presently exists, and would reduce somewhat 
the seaward ground level view from the immediate harbor area. However, there are no identified 
scenic vistas or viewplanes that would be significantly altered by the project.  

(13) Requires substantial energy consumption.  

Other than energy expended during construction operations, the project involves no energy 
consumption or long-term commitment to energy use. 

7.5 Mitigation Measures 

Best Management Practices (BMPs) for construction operations will be developed to help 
minimize adverse impacts to coastal water quality and the marine ecosystem.   
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The project specifications will require the Construction Contractor to adhere to environmental 
protection measures, including, but not limited to, the following. 

• The Contractor shall perform the work in a manner that minimizes environmental 
pollution and damage as a result of construction operations.  The environmental 
resources within the project boundaries and those affected outside the limits of 
permanent work shall be protected during the entire duration of the construction period. 

• The Contractor shall submit an environmental protection plan for approval prior to 
initiation of construction.  

• The Contractor shall confine all construction activities to areas defined by the drawings 
and specifications.  No construction materials shall be stockpiled in the marine 
environment outside of the immediate area of construction. 

• The Contractor shall keep construction activities under surveillance, management and 
control to avoid pollution of surface or marine waters.  Construction related turbidity at 
the project site shall be controlled so as to meet Hawai‘i State Water Quality Standards.  
All water areas affected by construction activities shall be monitored by the Contractor.  
If monitoring indicates that the turbidity standards are being exceeded due to 
construction activities, the Contractor shall suspend the operations causing excessive 
turbidity levels until the condition is corrected. Effective silt containment devices shall 
be deployed where practicable to isolate the construction activity, and to avoid 
degradation of marine water quality and impacts to the marine ecosystem.  In-water 
construction shall be curtailed during sea conditions that are sufficiently adverse to 
render the silt containment devices ineffective.   

• All construction materials shall be free of dirt, sediment and possible pollutants. 

• Waste materials and waste waters directly derived from construction activities shall not 
be allowed to leak, leach or otherwise enter marine waters. 

Transplanting corals from the existing breakwater structure to another area is not feasible.  
However, excess coral encrusted boulders and concrete from the construction footprint 

will be placed on the sand bottom immediately seaward of the breakwater toe.  This would 
maintain in part the coral cover that presently populates the material, and would add substrate 
complexity to the relatively featureless bottom that would increase fish habitat and the 
opportunity for additional coral growth.  

7.6 Unresolved Issues 

There are presently no unresolved issues for this project. 
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8. LIST OF PREPARERS 

 

Scott P. Sullivan, MS, Ocean Engineering 
Marc Ericksen, MS, Coastal Geology and Geoscience 
Sea Engineering, Inc. 
Makai Research Pier 
Waimānalo, Hawai`i  96795-1820 
Phone:  808/259-7966 
Fax:  808/259-8143 
E-mail:  sei@seaengineering.com 
Website:  www.seaengineering.com 
 
Steve Dollar, Ph. D., Oceanography 
Marine Research Consultants 
4467 Sierra Drive 
Honolulu, Hawai‘i  96816 
Phone:  808/734-4009 
Fax:  808/732-1813 
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9. PUBLIC AND AGENCY INVOLVEMENT, REVIEW AND CONSULTATION 

9.1 Project Scoping Meeting 

An environmental scoping meeting was held at the U.S. Army Corps of Engineers, Honolulu 
Engineer District offices on December 16, 1998, to discuss issues concerning the preparation of 
an environmental assessment and water quality monitoring plan for the proposed Kaumālapa‘u 
Harbor breakwater modifications.  Attendees included the following: 

Steve Dollar, Marine Biological Consultants, 734-4009 

Michael Molina, U.S. Fish and Wildlife Service, 541-3441 

Ed Chen, State DOH, Clean Water Branch, 586-4309 

Randal Leong, State DOT-HAR, 587-1883 

Stanley Boc, USACOE, 438-9526 

Helen Stupplebeen, USACOE, 438-0430 

Marc Ericksen, Sea Engineering, Inc., 259-7966 

Scott P. Sullivan, Sea Engineering, Inc., 259-7966 

9.2 State and Federal Agency Coordination 

Environmental coordination has been accomplished with the following agencies: 

U.S. Fish and Wildlife Service: Endangered Species Act, Section 7 Coordination 
Fish and Wildlife Coordination Act Report 

National Marine Fisheries Service: Endangered Species Act, Section 7 Coordination 
Marine Mammal Protection Act 
Fish and Wildlife Coordination Act 
Magnuson-Stevens Fishery Conservation and 
Management Act 

State Historical Preservation Office: National Historic Preservation Act, Section 106 
Review 

9.3 Draft Environmental Assessment Coordination 

Notice of the availability of the Draft Environmental Assessment (DEA) was published in The 
Environmental Notice, State Office of Environmental Quality Control, in the May 23, 2001 
issue.  The DEA was also sent to concerned Federal, State and County agencies.  A public 
meeting was held on July 9, 2001, on the island of Lāna‘i, to present the project plan and solicit 
public comment.  DEA review comment letters have been received from the following agencies 
and interested public: 
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Federal Agencies: U.S. Fish and Wildlife Service 

State Agencies: Office of Environmental Quality Control 
   State Historic Preservation Officer 
   Office of Hawaiian Affairs 

Public:   Hawai‘i Chapter, Sierra Club 

The comment letters and responses to them are contained in Appendix G. 

9.4 State and Federal Agency Coordination 

The project will require the following permits and approvals. 

Section 401 Water Quality Certification, State of Hawai‘i, Department of Health, Clean Water 
Branch (pending). 

Hawai‘i Coastal Zone Management (CZM) Program Federal Consistency Determination, State 
of Hawai‘i, Department of Business, Economic Development & Tourism, Office of Planning 
(concurrence received by letter dated July 13, 2001, see Appendix F). 
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APPENDIX A: ASSESSMENT OF WATER QALITY PRE-CONSTRUCTION 
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APPENDIX B: ASSESSMENT OF MARINE BIOLOGICAL COMMUNITY 
STRUCTURE 



 



 



 



 



 



 



 



















 





 



APPENDIX C: FINAL FISH AND WILDLIFE COORDINATION ACT REPORT 



 



 



 



 









 



 









































 




