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ABSTRACT: The U.S. Anny Engineer District, Honolulu, in partnership with the State of Hawaii, is planning to 
construct improvements to the Ma'alaea Harbor for light-draft vessels at Ma'alaea, Maui, Hawaii. The Federal portion 
of the proposed action consists of realigning the entrance channel and modifying the existing breakwater to protect the 
new entrance channel. The purposes of these improvements are to reduce the surge within the harbor basin, reduce 
navigation hazards in the entrance channel, and provide opportunity for addition of commercial and recreational 
berthing spaces and associated harbor facilities. The local sponsor, the State of Hawaii Department of Land and 
Natural Resources, Division of Boating and Ocean Recreation, would provide expanded berthing facilities and 
improved infrastructure, including fuel, sewage treatment and pumpout facilities. Total construction costs are estimated 
at $9,301,000. 

A General Design Memorandum and Final Environmental Impact Statement (EIS) was approved by the Chief of 
Engineers in 1980, and a State of Hawaii Revised EIS was accepted by the Governor in 1982. The 1980 and 1982 
plans of improvement were modifications of the plan originally approved by Congress in 1968. A Final Supplemental 
EIS was prepared and circulated in 1994 to update the environmental infonnation regarding the proposed project and 
alternatives. A second supplemental EIS is now being prepared to provide additional infonnation on design 
modifications to avoid and minimize impacts to surfing sites, coral reefs, and other aquatic habitat; to provide further 
evaluation of potential effects to endangered and threatened species; to provide clarification and additional discussion 
of Alternative plan 6; and to respond to public and agency comments received on the 1994 Final Supplemental EIS. 

Previous and present studies indicate that the proposed project will fully achieve the Federal and State purposes. A 
mitigation plan developed by a team of federal and State agencies would provide mitigation for unavoidable adverse 
environmental impacts, which include destruction or alteration of 8.16 acres of marine habitat, including 4.8 acres of 
coral reefs, destruction of a small sandy beach, and destruction of one surfing site. 

The proposed action is consistent with Hawaii Coastal Zone Management (CZM) Program policies and objectives. The 
National Marine Fisheries Service and Fish and Wildlife Service have detennined that the proposed action is not likely 
to jeopardize the continued existence of listed endangered or threatened species. The recommendations of the Fish and 
Wildlife Service and Hawaii DLNR have been considered with respect to fish and wildlife resources. Hawaii 
Department of Health is expected to issue Section 401 water quality certification. A preliminary evaluation pursuant to 
40 CFR 230, EPA's Guidelines for the Specification of Disposal Sites for Dredged and Fill Material, concludes that the 
proposed action complies with those guidelines. 

Comments on this Draft Supplement II EIS should be provided to the address below within 45 days of the date of 
publication of the Notice of Availability in the Federal Register. 

Commander 
U.S. Anny Engineer District, Honolulu (Attn: CEHED-ED-CE) 
Building 230 
Fort Shafter, Hawaii 96825-5440 
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1 SUMMARY 

1.1 BACKGROUND 

Ma'alaea Harbor on the island of Maui (Figure 1) was first developed by the Territory of 
Hawaii in 1952, and was modified by the Territory and State in 1955, 1959, and 1979 to 
its present configuration (Figure 2). In 1968 Congress approved a Federal plan of 
improvement for the harbor. Because of community concern for the destruction of the 
surf break known as .. Ma' alaea Pipeline" that would be caused by the 1968 design, a 
post-authorization study and redesign was conducted and approved in· 1980. 

No new civil works construction starts were authorized during most of the 1980's 
because of national administration policy. In 1989, Congress allocated funds for the 
Ma'alaea project, and work on the project resumed. An environmental assessment in 
1990 determined that a supplemental environmental impact statement (SEIS) was 
required. An SEIS was prepared, and the final document was circulated in 1994. 

As a result of public input, the need to inform the public about minor engineering 
changes, and the desire to more fully document the analysis of Alternative 6 (the interior 
mole) HED and the project sponsor determined that a second SEIS should be prepared. 

Additional information provided in this document consists of the following: 

• results of harbor sediment sampling; 

- • results of coral reef surveys; 

• further evaluation of Alternative 6 {previously eliminated), including additional 
details regarding safety and navigation factors, further comparison of alternatives, and 
additional detail regarding surge and wave studies; 

• updated information on the Hawaiian Islands Humpback Whale National 
Marine Sanctuary; 

• additional information on threatened and endangered species and further 
coordination completed; 

• updated status of compliance with environmental laws and regulations; 

• presentation of a mitigation plan developed as a cooperative effort between State 
and Federal agencies; and 
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• revision of figures to accurately reflect design modifications. 

1.2 PURPOSE AND NEED 

The Federal purposes of the proposed project are to (1) reduce surge within the harbor 
basin and entrance channel; (2) reduce navigation hazards in the entrance channel; and (3) 
provide opportunity for the addition of berthing spaces and attendant harbor facilities. 
The State's (project sponsor) purposes are to (I) improve the existing harbor support 
facilities; and (2) increase the number of berths that presently exist in the harbor. The 
improvements are needed to address long-standing problems associated with navigation 
safety, surge within the harbor, and inadequate harbor facilities. 

Because of the surge and navigation problems, a good portion ofMa'alaea Harbor is 
underutilized, with much of the space unusable for berthing. With improvements to 
correct these problems, more efficient use can be made of the space within the full harbor. 
Ma'alaea Harbor is one of the very few harbors in the State which presents the 
opportunity to expand its capacity without expanding its size. 

1.3 AFFECTED ENVIRONMENT (ENVm.ONMENTAL SETTING) 

The basic environment of the area has not changed since distribution of the 1994 FSEIS; 
however, additional information is presented concerning wave responses, navigation 
safety, harbor flushing, economic feasibility, threatened and endangered species, bottom 
sediments of the harbor, and coral reef studies. 

1.4 ALTERNATIVES INCLUDING THE PROPOSED ACTION 

A total of nine alternatives including the proposed action and "No Action" were 
considered in the 1994 SEIS. Several of these were eliminated early in the planning 
process because they would not fulfill the purpose and need for the project. The proposed 
action and four of the alternatives are reexamined in this Draft Supplement II EIS 
(DSIIEIS). Reexamined alternatives are Alternative I (proposed action), Alternative 2, 
Alternative 3, Alternative 4, and Alternative 6. Not examined in detail are the .. No 
Action" alternative, dry stack storage, alternative harbor location, the 1968 authorized 
plan and the 1980 proposed plan. 

Alternative 1 features include an extension to the existing south breakwater, entrance 
channel, turning basin, main access channel, and the addition of a revetted mole to the 
existing south breakwater for a bus tum-around. Alternative 2 is the same as Alternative 
1, except that the revetted mole on the south breakwater would be replaced by a wave 
absorber. Alternative 3 is similar to Alternative 2, except that it consists of a detached 
breakwater instead of an extension to the existing south breakwater. An extension to the 
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east breakwater is the main feature of Alternative 4, with a corresponding entrance 
channel, turning basin, and main access channel. Alternative 6 consists of an internal 
breakwater to reduce wave action within the harbor, and dredging for entrance channel, 
access channel and turning basin. 

The Hawaii Department of Land and Natural Resources (DLNR), Division of Boating 
and Ocean Recreation (DBOR) is the project sponsor. The State's proposed development 
and berthing plan is based on a harbor configuration of Alternatives 1, 2, or 3 and would 
consist of a harbor center mole, east mole, administration facilities, an increase in the 
number of berths, and increase in the number of parking stalls and paved areas, a fueling 
and service dock, and new utilities, including an upgrade of the sewage disposal system. 
Improvements are planned to the loading dock and boat ramp. Berths, parking, sewage 
pumpout, fuel facility and sewage wharf are planned for the new center mole. Parking, 
berths, comfort station, and landscaping improvements are planned for the south mole. 
East mole improvements include berths, access, and landscaping. A comfort station 
would be constructed near the Coast Guard Station. Parking and picnic areas would be 
developed at the west end of the harbor. 

All alternatives studied would reduce harbor surge to acceptable levels in the berthing 
areas and in the entrance channel. Alternatives 1-4 would greatly improve navigation 
conditions in the entrance channel; Alternative 6 would pose severe navigational hazards. 
Alternatives 1-4 would allow for the capacity of the harbor to be increased from the 
existing 89 berths to about 220 berths, whereas Alternative 6 would allow a capacity of 
125 berths. Alternatives 1-4 would meet 60 percent of the present demand for berthing, 
and Alternative 6 would meet 11 percent. 

All alternatives were determined to be economically feasible. Alternative 1 was the 
National Economic Development Plan with a benefit-cost ratio of 2.59 to 1, the highest of 
the alternatives. The lowest benefit-cost ratio was 1.14 to I for Alternative 6. 

Alternative I would fully accommodate the State's proposed plan for improvement of the 
Harbor. Alternatives 2, 3, 4, and 6 would partially accommodate the State's plan. 

1.5 ENVIRONMENTAL CONSEQUENCES (IMPACTS OF THE PROPOSED 
ACTION ON THE ENVIRONMENT) 

The areas of effect for the proposed action have been updated in accordance with the 
most recent project drawings. In addition, the mitigation plan developed by the Hawaii 
Department of Land and Natural Resources (DLNR), the National Marine Fisheries 
Service(NMFS), Corps of Engineers, Honolulu District (HED), and Hawaii Department 
of Business, Economic Development and Tourism (DBET) Coastal Zone Management 
(CZM) Program has been included to show how the unavoidable impacts of the project 
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will be minimized or compensated for. The requirements expected to be imposed by the 
Hawaii Department of Health (DOH) for Section 401 Water Quality Certification have 
been added. 

Alternative I would result in the dredging and filling of approximately 11 .89 acres of 
marine habitat, including about 4.8 acres of coral reef reef. About 1.5 acres of useable 
habitat would be created by construction of the breakwater extension. One surf site (Off­
the-Wall) would be lost, and design modifications have avoided impacts to two other 
sites. The 24-hour harbor flushing rate would be reduced from about 50 percent to 38 
percent. 

Alternative 2 would result in the dredging and filling of approximately 11.48 acres of 
marine habitat, including 4. 7 acres of coral reef. About 1.5 acres of useable habitat would 
be created by construction of the breakwater extension. One surf site would be lost, and 
design modifications similar to Alternative I would avoid impacts to other sites. The 24-
hour harbor flushing rate would be the same as for Alternative I. 

Approximately 11.69 acres of marine habitat, including 4.7 acres of coral reef, would be 
dredged or filled with Alternative 3. About I. 7 acres of habitat would be created by 
construction of the breakwater. One surf site would be lost and two others would be 
modified in an unknown manner. The 24-hour harbor flushing rate would be the same as 
for Alternative I. 

Alternative 4 would result in the dredging and filling of I 8.59 acres of marine habitat, 
including 2.3 acres of coral reef. About 2.2 acres of habitat would be created by 
construction of the breakwater extension. Two surf sites would be lost and two others 
would be modified in an Wlknown manner. The 24-hour harbor flushing rate would be 
the same as for Alternative I. 

About 8.54 acres of aquatic habitat would be dredged or filled with Alternative 6, 
including 1.0 acre of coral reef. About 1.8 acres of habitat would be created by 
construction of the internal breakwater. There would be no effect on surf sites. The 24-
hour harbor flushing rate would be reduced from 50 percent to 26 percent. 

A small sandy beach inside the harbor would be lost with all of the alternatives. 

The NMFS issued a Biological Opinion which concluded that the proposed activities are 
not likely to jeopardize the continued existence of humpback whales or green sea turtles. 
Increased vessel activity associated with the expansion and operation of the harbor may 
adversely affect hwnpback whales, but despite the potential for adding vessel traffic, the 
benefits of consolidating vessel activity in existing facilities and preserving nearshore 
whale habitat in other areas of west Maui outweigh the possible adverse effects of 
displacement ofhwnpback whales. An Incidental Take Statement was provided for the 
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green sea turtle. Reasonable and prudent alternatives and conservation recommendations 
provided in the Biological Opinion would be implemented in conjunction with the 
proposed action. NMFS determined that adverse effects from construction could occur to 
the hawksbill turtle, and provided an incidental take provision. The NMFS concurred 
with the HED determination that the proposed project is not likely to adversely affect the 
Hawaiian monk seal. 

The U.S. Fish and Wildlife Service (FWS) concurred with the HED determination that 
the construction and operation of the facility would not affect any listed, proposed, or 
candidate threatened and endangered species within the FWS's jurisdiction. 

The Hawaii Office of Planning, DBET issued a Hawaii Coastal Zone Management 
(CZM) Program Federal Consistency determination for the proposed project on the basis 
of information provided in the draft mitigation plan and its implementation. 

The FWS provided a final report pursuant to the Fish and Wildlife Coordination Act 
(FWCA). The report concluded that if the proposed action were issued a CZM 
consistency determination, the FWS would consider mitigation for unavoidable impacts. 
HED provided a copy of the CZM consistency determination and mitigation plan to FWS 
in August 1997 and requested any additional comments pursuant to FWCA. No response 
has been received to date. 

The State of Hawaii Historic Preservation Officer concurred with the HED determination 
of"no effect" to cultural resources, in accordance with the National Historic Preservation 
Act. 

The proposed action would be consistent with the policies, objectives and provisions of 
Federal, State, and local land use and resource management plans. 

1.6 MAJOR CONCLUSIONS 

Alternative I is the Federal and State preferred plan because it maximizes net benefits, 
best meets the project objectives, the environmental impacts have been avoided or 
minimized to the extent practicable, and the project has received CZM consistency 
determination. It has been determined that the proposed action is not likely to jeopardize 
Federally listed threatened or endangered species. A mitigation plan has been developed 
to compensate for unavoidable adverse impacts. 

Because of navigational safety issues, Alternative 6, which is based on a concept which 
limits all modifications to the interior of the existing harbor, is not a feasible alternative. 
No feasible design could be found that would eliminate the navigational hazards in 
conjunction with this alternative. 
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1. 7 AREAS OF CONTROVERSY 

There is opposition to developing increased capacity at Ma'alaea Harbor by some 
members of the public. In addition, many surfers are opposed to the project because they 
believe any impact to surf sites is unacceptable. Others are opposed to the project 
because they believe there will be unacceptable impacts to threatened and endangered 
species and the marine environment. 

The final Fish and Wildlife Coordination Act Section 2 (b) Report was issued in 
December 1994, after publication of the November 1994 FEIS. The final 2(b) Report 
recommended that the Corps undertake further evaluation of a design based on the 
Alternative 6 concept. That further evaluation is presented in this DSIIEIS. FWS also 
deferred making mitigation recommendations until such time as a CZM consistency 
determination was issued. An interagency team developed a mitigation plan (Appendix 
C) which was transmitted to the State Office of Planning with a request to reconsider its 
earlier denial of a consistency determination. By letter dated September 12, 1996, the 
Office of Planning issued CZM consistency approval for the project, based on 
implementation of the mitigation plan. By letter dated July 18, 1997, the Corps 
transmitted the mitigation plan and CZM consistency approval determination to the FWS, 
with a request for additional mitigation recommendations, if any. To date, no further 
mitigation measures have been made by FWS. The mitigation plan and related CZM 
correspondence are in Appendix C. 

1.8 ISSUES YET TO BE RESOLVED 

Section 401 Water Quality Certification must be provided by the Hawaii Department of 
Health (DOH) prior to issuance of a permit pursuant to Section 404 of the Clean Water 
Act. 

DBOR is seeking a confirmation from the County of Maui that a Special Management 
Area permit is not required for this project. DBOR is further consulting with the County 
of Maui Planning Department to determine whether landside work consisting of 
connecting the breakwater improvements and center mole to the shoreline within the 
harbor will require a shoreline setback variance permit or any other County authorization. 
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2 PURPOSE AND NEED 

2.1 BACKGROUND 

Ma'alaea Harbor on the island of Maui (Figure I) was first developed by the Territory of 
Hawaii in 1952 and was modified by the Territory and State in 1955, 1959 and 1979 to its 
present configuration (Figure 2). A Federal plan of improvement was approved by 
Congress in 1968, but controversy surrounding the impact to the surf break known as 
"Ma'alaea Pipeline" resulted in a post-authorization study and redesign in 1980. A 
General Design Memorandum (GDM) and Final Environmental Impact Statement (FEIS) 
was approved by the Chief of Engineers in 1980, and a State of Hawaii Revised EIS was 
accepted by the Governor in 1982. 

After several years with no new civil works construction starts, Congress added 
construction funds for the Ma' alaea harbor project to the fiscal year I 990 Water and 
Energy Appropriations Bill. In 1990, the U.S. Army Engineer District, Honolulu (HED) 
prepared a draft and Final Environmental Assessment (EA) in which it determined to 
prepare a supplemental environmental impact statement (SEIS) to assess the proposed 
project's impact on surf sites, endangered species, the marine environment and other 
parameters. The HED prepared a Draft SEIS (DSEIS) in 1992, and after that DSEIS was 
distributed for public comment, issued a Final SEIS (FSEIS) in 1994. The 1994 FSEIS 
provides detailed information on the background of the project and its environmental 
impacts, and references the prior relevant studies. In 1996, HED prepared a Limited 
Reevaulation Report (LRR), which provided an update of the economic analysis and 
environmental issues for the expansion ofMa'alaea Harbor. 

The HED determined the need to prepare a second supplemental EIS in 1997 in order to 
address public input, new mitigation developed, minor changes to the project since the 
first SEIS was circulated, and to further evaluate the interior mole alternative (Alternative 
6). 

2.2 PURPOSE OF THE PROPOSED ACTION 

The Federal purpose for the proposed action is specifically directed to the need for 
navigation improvements for commercial and recreational purposes at Ma,alaea Harbor. 
Objectives include: (I) reduce surge within the harbor basin and entrance channel and 
the resultant damage to vessels; (2) reduce navigation hazards in the entrance channel; 
and (3) provide opportunity for the addition of berthing spaces and attendant harbor 
facilities. 

The Hawaii DBOR (project sponsor) purpose is to develop the internal improvements to 
the boat harbor that will be made feasible once the Federal navigation improvements are 
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completed. Objectives include: (I) improve the existing harbor support facilities; and (2) 
increase the number of berths that presently exist in the harbor. These improvements are 
not included in the Federal portion of the project but are dependent upon the construction 
of the Federal improvements. 

2.3 NEED FOR THE ACTION 

Problems related to the harbor include severe harbor surge which causes damage to 
vessels and to harbor structures and facilities, difficulties in navigating in the entrance 
channel, and the shortage of berths and adequate harbor facilities. Other problems 
include competition among recreational uses of the harbor and adjacent areas. 

2.3.1 NEED TO REDUCE HARBOR SURGE 

Ma'alaea Harbor experiences severe surge in the harbor and entrance channel navigation 
difficulties. The surge results from the existing configuration and alignment of the harbor 
entrance, which allows direct wave attack through the channel opening. The harbor is 
vulnerable to southern swells and "kona" or southern storm waves. The southern swells 
occur over 50 percent of the year. Kona storms may occur several times in any year or 
not at all. 

The severe harbor surge creates navigational hazards at the harbor entrance and prevents 
safe berthing in some portions of the harbor, rendering portions of the harbor unsafe for 
mooring. These conditions prevent the full utilization of the available 11.3 acres of 
dredged water area within the harbor. Surge occurs in various locations within the harbor 
basin when wave heights exceed about 2 feet at the harbor entrance. This renders several 
areas of the harbor unsuitable for berthing. Waves breaking in the entrance channel 
during these swells send turbulence throughout the harbor. Boat owners either leave the 
harbor with their vessels or secure their vessels and remain on board to prevent damages. 
Large vessels leave the harbor during severe conditions as it is safer for these vessels to 
be out at sea. Costs associated with the rough conditions include increased labor costs for 
staying with the boat during rough conditions, higher maintenance costs, the need for 
more durable and higher-cost equipment and supplies (for example, thicker mooring 
lines), and increased fuel costs for those boats needing to leave the harbor during rough 
conditions. Total average annual costs for extra equipment and labor generated by the 
rough conditions for both commercial and recreational boaters are estimated at $262,000. 
Estimated annualized damages to boats are $56,000, for a total of$318,000 per year in 
costs and damages. The Updated Economic Analysis in Appendix A presents the details 
of these costs. 
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2.3.2 NEED TO IMPROVE NAVIGATION SAFETY 

Navigation is very hazardous within the entrance channel when wave heights exceed 
about 6 feet. This occurs about 6.5 percent of the time (about 24 days each year). 
Dangers include boats hitting the channel bottom, broaching, and grounding on the 
breakwater structures. Surfers occasionally attempt to ride breaking waves through the 
harbor entrance, creating an additional hazard to themselves and harbor users. 

2.3.3 NEED FOR HARBOR IMPROVEMENTS 

The harbor consists of 95 slips and one mooring spot in the basin for a total of96 berths. 
In October 1994, 89 vessels were listed as harbor occupants. Most of these occupied a 
single slip, but a few occupy multiple slips. Of the 89 vessels, 49 were recreation craft, 
13 were commercial (occupational) fishing, and 27 were commercial passenger (includes 
tour boats and charter fishing boats). Commercial passenger and commercial 
(occupational) fishing boats represented 45 percent of the vessels and recreational craft 
were 55 percent. (See Updated Economic Analysis, Appendix A.) 

The DLNR maintains a waiting list for mooring slips at Ma'alaea Harbor. Recently it 
contained 208 applicants, of which 111 are recreation craft, 55 are commercial 
(occupational) fishing boats, and 42 are commercial passenger vessels. Not more than 27 
slips can be occupied by commercial passenger vessels, in accordance with current State 
limits. There is also a moratorium of the number of commercial passenger-carrying 
vessels moored elsewhere that can use Ma'alaea's docking facilities temporarily. There 
are 44 vessels on the waiting list for permits to operate commercial passenger-carrying 
operations out ofMa'alaea. Ma'alaea Harbor is one of the few harbors with the potential 
for additional mooring capacity without enlarging the size of the harbor (R.M. Towill 
Corp 1982). 

2.3.4 OTHER NEEDS 

Harbor users have indicated an inadequate availability of fresh water, electricity, fuel and 
equipment storage space as well as inadequate boat launching and retrieving capability, a 
shortage of parking spaces for automobiles and trailers, and lack of a bus turnaround on 
the south breakwater. Currently, buses loading and unloading passengers on the south 
mole for commercial vessel operations must back up several hwidred feet in order to exit 
the south mole. There is insufficient space for these vehicles to tum arowid. This is a 
continuing safety concern. 

In addition, there is an immediate need to upgrade the existing sewage disposal facilities. 

There is a need to minimize conflicts regarding recreational uses of the harbor and 
surrowiding area among boaters, surfers, and other uses. Environmental needs include 
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protection of coral reef resources. maintenance or improvement of existing water quality 
within the harbor, protection of threatened and endangered species and other fish and 
wildlife resources. and minimizing impacts to surf sites. 

2.4 INCORPORATION BY REFERENCE 

The GDM and FEIS for the post-authorization modification plan, revision of September 
26, 1980 (U.S. Army Corps of Engineers, Honolulu District 1980); the Revised 
Environmental Impact Statement for Improvements to the Ma'alaea Boat Harbor (R.M. 
Towill Corp. 1982); and the Final Supplemental EIS (FSEIS) for Ma'alaea Harbor for 
Light-Draft Vessels (U.S. Army Engineer District, Honolulu 1994) are incorporated 
herein by reference. 
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3 AFFECTED ENVIRONMENT 

3.1 INTRODUCTION 

This chapter summarizes the discussion of the affected environment contained in the 
1994 FSEIS and its referenced materials and incorporates additional information that has 
been obtained since publication of that document. 

The 1994 FSEIS provides detailed information regarding the resources of the affected 
environment. Details in that document regarding location, a general description of the 
area, climate, natural hazards, air quality, noise, and cultural resources are not repeated 
here. Only a brief summary of these resources is provided here; please refer to the 1994 
FSEIS for more detailed information. 

Additional information on several other resources, including water quality, harbor 
flushing, biological resources, surfing sites, boating and navigation, commercial 
(occupational) fishing, land use, and socioeconomics, is presented below in order to 
respond to public and agency comments, to provide clarification on several items, and to 
present new information. 

3.1.1 LOCATION 

Ma'alaea Harbor is located on the southwest shore of the island of Maui, about 7 miles 
south of the county seat, Wailuku, and about 8 miles south of the commercial and 
business center ofKahului. It is located at the western end of the Ma'alaea Bay shoreline 
(Figures 1 and 2). 

3.1.2 DESCRIPTION 

The present configuration of Ma' alaea Harbor (Figure 2) consists of a south revetted mole 
approximately 1, 100 feet long and 90 feet wide and an eastern rubble-mound breakwater 
approximately 850 feet long and 8 feet wide. A 90-foot-wide, 13-foot-deep entrance 
channel provides access to the harbor, and the interior dredged basin consists of about 
11.3 acres. The south revetted mole provides parking for about 164 autos and buses, 
berths for about 30 of the larger commercial vessels, and contains the office building for 
the Ma~alaea Harbor Master. The total berthing capacity is 96; the harbor is at maximum 
capacity with a waiting list of approximately 208 craft. Of the 89 vessels currently 
moored in the harbor (six occupy more than one slip), 49 are recreation vessels, 13 are 
commercial (occupational) fishing, and 27 are commercial passenger vessels. 

Additional facilities include a one-lane concrete launch ramp, 277 marked parking spaces, 
a haul-out facility, a small restroom, two small harbor storage buildings, and space for 

Chapter 3 - Affected Environment 11 



Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
May 1998 

boat repair and maintenance. The north side of the harbor contains berths mainly 
occupied by fishing boats, the U.S. Coast Guard facility, and a concrete loading dock 
with parking spaces. Additional parking is available along roadways and adjacent to 
some of the boat slips. 

The Coast Guard previously kept a 95-foot patrol vessel at Ma'alaea Harbor for search 
and rescue operations, but a few years ago this vessel was replaced with two 24-foot 
high-speed, rigid-hull inflatable boats (U.S. Fish and Wildlife Service 1994b). 

3.2 CLIMATE 

Maui's climate is semi-tropical with a mean annual temperature of about 7 5°F. The 
Ma'alaea Bay area is relatively dry. Northwest trade winds are predominant, averaging 
10 to 20 miles per hour (mph) and frequently exceed 25 mph. Ocean current flow near 
the harbor is a trade wind generated surface movement generally toward the southwest. 
The current speed is typically less than 1 knot (1.2 mph). Strong wind-generated rip 
currents may develop during periods of high swell activity, especially during Kona 
storms. 

3.3 NATURAL llAZARDS 

Hurricanes occur infrequently, generally during the swnmer and fall months, and are a 
source of large destructive waves. Damaging hurricanes passed through the Hawaiian 
islands in 1950, 1957, 1978, 1982, and 1992. Like many coastal areas in Hawaii, 
Ma'alaea Harbor is subject to potential tsunami inundation. It is located in a Coastal 
High Hazard Area, which is an area subject to a 100-year coastal flood, designated Flood 
Zone VI 8, with base flood elevation of 11 feet above mean sea level (Federal Emergency 
Management Agency (FEMA) 1981a; FEMA 1981b). The designation is due to the 
potential for tsunami inundation. 

The Hawaii Coastal Zone Management (CZM) Program's objective with respect to 
coastal hazards is to reduce hazard to life and property from tsunami, storm waves, 
stream flooding, erosion and subsidence. 

3.4 .AIR QUALITY 

Air quality at the harbor is excellent, with the present main sources of pollution being 
dust from construction, periodic burning of sugar cane fields, exhaust from motorized 
vehicles and vessels in the harbor area and volcanic eruptions on the island of Hawaii. 
The strong offshore winds quickly disperse any air pollutants. Air samples are not taken 
at the harbor, but samples taken by the State Department of Health (DOH) at Kihei during 
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the period 1988-1993 consistently met Federal and State of Hawaii air quality standards 
(Hawaii DOH, undated & Hawaii DOH, undated). 

3.5 NOISE 

The main source of noise in and around the harbor is motorized vehicles and vessels, 
although wind is frequently the dominant noise. Aircraft flying over the area 
intermittently add to the noise level. 

3.6 WATER QUALITY 

The waters within Ma'alaea Harbor are designated by Chapter 11-54 of the Hawaii 
Administrative Rules as Class A waters. The objective of this class of waters is that their 
use for recreational purposes and aesthetic enjoyment be protected. The harbor is also 
designated as a Class II Marine Bottom Ecosystem, for which the objective is that its use 
for protection and/or propagation of fish, shellfish, and wildlife, and for recreational 
purposes not be limited. Any action which may modify marine bottoms require approval 
from the Hawaii DOH (DOH). 

Waters outside the harbor are designated Class AA waters. The objective for this 
classification is that these waters remain in their natural pristine state as nearly as possible 
with an absolute minimum of pollution or alteration of water quality from any human­
caused source or action. 

The water within Ma' alaea Harbor is moderately turbid at times as a result of fine 
sediments which enter the harbor through three drainage ditches on the northern side of 
the harbor. The harbor acts as a sediment basin, and as these sediments are resuspended 
by wind and harbor boat traffic, the fines are slowly flushed from the harbor. 

The Hawaii DOH routinely samples the water in Ma'alaea Harbor. Between 1991 and 
1996 State water quality criteria for turbidity was exceeded between one to four times per 
year from 1991-1994. There were no exceedences in 1995 and 1996. Exceedences of 
chlorophyll A occurred between one and three times per year, and enterococci standards 
were exceeded from one to six times from 1991 through 1996 (Hawaii DOH 1997). 
Table 1 shows a summary of water quality standards exceedences for several parameters 
from tlie period 1991 throughl996 in Ma'alaea Harbor. 

All ocean waters in the State, including bays, fully support beneficial uses. However, 
seasonal algae blooms have begun to interfere with aquatic recreational activities. A 
DOH task force is studying the problem. In addition, measurements of enterococci from 
1991 through 1996 found that between 25 and 50 percent of samples exceeded the 
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criteria, indicating that the water quality of the harbor does not support designated use, 
and use is likely to be impaired. 

Table 1 
Summary of Selected State Water Quality Standards Exceedences 

Parameter Criteria 1991 1992 1993 1994 1995 1996 
Fecal Colifonn (#/100 ml) 200 0 0 0 NA NA NA 
Enterococci (#/100 ml) 7 I I 3 3 3 6 
pH (pH units) 8. ]+/-0.5 0 0 0 0 0 0 
Turbidity (NTU's) 1.5• 1 3 4 3 0 0 
Nitrogen (dis) (ug/L) 8 0 0 3 2 0 I 
Ammonia (ug/L) 6.0 0 0 I I 8 2 3 
Phosphorus (dis)(ug/L) 25*,20 0 0 0 0 0 0 
Chlorophyll A (ug/L) 1.5•, 0.5 I 2 2 2 2 3 
*Wet Season Values 
Note: The water quality criteria are somewhat complex and involve various percentages of samples 
exceeding different criteria. The values shown are the most stringent. 
Source: Hawaii DOH 1997. 

Water quality sampling and analyses were performed outside the Ma'alaea Harbor in the 
nearshore ocean off of the existing harbor breakwaters in 1997 (Marine Research 
Consultants 1998). Measured were total suspended solids (TSS), turbidity, and pH. The 
results for TSS ranged from 0.73 mg/L to 3.87 mg/L, with geometric means between 1.77 
to 1.92, which were slightly higher in surface samples than in bottom samples. Figure 3 
shows water quality sample locations. 

Results for turbidity ranged from a low of 0.08 to a high of 0.29 ntu, with the mean 
surface turbidity at 0.15 ntu and a mean bottom turbidity of 0.13 ntu. None of the 
turbidity measurements exceed the most stringent limits for turbidity. 

The geometric means of pH were slightly lower in the surface samples (8.13-8.15) 
compared to bottom samples (8.16). 

The existing cesspool serving the harbor is considered to be a failed system due to 
overflows and frequent pumpout services; however, no groundwater contamination is 
known to occur in the project area. 

In order to address concerns regarding potential release of contaminants from sediments 
during dredging operations, harbor sediments were tested for contaminants in October 
1996. Appendix B presents a listing of the inorganics, pesticides, herbicides, volatiles, 
and semi volatiles for which the samples were analyzed, as well as the results of the 
analyses. All samples were tested in accordance with the methods specified in 
Environmental Protection Agency (EPA) Publication SW-846, Test Methods for 
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Evaluating Solid Waste, Physical/Chemical, test method 131, Characieristic Leaching 
Procedure. Figure 3 shows the locations of the sample sites. 

None of the samples tested were found to be near action limits established by the EPA for 
those substances and most were below detection limits (Associated Laboratories 1996). 

3. 7 FLUSHING 

Flushing is the amount of time that it takes to exchange the water within the harbor with 
the receiving water. Factors having primary influence on flushing in a similar type basin 
are tide, wind velocity and direction, basin topography, and entrance control. Flushing 
time is one of the key criteria in measuring the physical influence of a project on the 
aquatic system. If a marina is not properly flushed, pollutants (if present) may 
concentrate to unacceptable levels in the water and/or sediments, resulting in impacts to 
biological resources (EPA 1993). 

The 1994 FSEIS Appendix B contains a study of the flushing characteristics of the 
existing harbor and selected project alternatives. The flushing study referenced a 1983 
source by Clark which stated that a period of more than 10 days should be considered an 
unacceptable flushing time and that EPA guidelines established a 5-day threshold for 
coastal marina flushing (EPA 1983). The U.S. Army Corps of Engineers Waterways 
Experiment Station (WES) also subsequently provided additional information on flushing 
rates in a letter dated 14 July 1994, Subject: An Additional Numerical Model Run for 
Modified P Ian 2 in the Ma 'alaea Harbor (Houston 1994 ), that cited EPA Guidelines 
establishing a 5-day flushing threshold. 

The study found that the strong steady north/northeast winds have a strong influence on 
the harbor circulation. Ma'alaea Harbor is unique in that a wind-induced two-layer flow 
pattern exists; the surface layer flows outward while the bottom layer flows inward. 
Circulation in the harbor is in a clockwise pattern caused by the wind pushing the water 
against the south breakwater. Existing harbor flushing is estimated to range from 2.1 to 
2.9 days depending on position within the harbor, with an average of 2.6 days. 

More recent EPA guidelines now suggest that different measures for flushing rates may 
be appropriate for different regions, depending on tide and position, and should be 
expressed as the percent of the water exchanged in a 24-hour period (EPA 1993 ). In 1997 
WES converted the flushing time in days to the newer method which reports flushing 
time as the percent of harbor water replaced in 24 hours (Wang 1998). For the existing 
condition the average flushing percentage is 50.3 percent in 24 hours (see Appendix K). 
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3.8 LITIORAL PROCESSES AND SHORELINE STRUCTURES 

There does not appear to be any substantial longshore transportation of material in the 
areas adjacent to the harbor, as evidenced by the fact that the harbor entrance channel has 
never been dredged, and there is no entrapment of sand by existing structures. 

3.9 SURFACE DRAINAGE AND SEDIMENT TRANSPORT 

Sediments from three drainage ditches accumulate in the vicinity of the outfalls. Because 
rainfall in the area is low, the amount of runoff feeding into these ditches is relatively 
low; however, during periods of high rainfall, the sediment load in nearshore waters of 
Ma'alaea Bay increases substantially as a result of drainage from erosion-prone uplands. 
Although the harbor acts as a sediment trap, finer sediments are regularly resuspended by 
vessel activity and exit the harbor in the surface flow. Bottom sediments remain within 
the harbor where they are confined by the inward bottom flow pattern. 

Recently, there appeared to be considerable turbid water in the harbor as a result of 
upstream non-harbor related development and construction. The DLNR and DOH are 
pursuing regulatory compliance with the developers. 

3.10 BIOLOGICAL RESOURCES 

3.10.1 TERRESTRIAL RESOURCES 

Plants found at the harbor site include kiawe (mesquite) and bristly foxtail. Coconuts and 
ironwood are also present. Ground cover is primarily seaside purslane and beach fan 
flower. Terrestrial birds include common mynahs and house sparrows. Migratory 
shorebirds use the intertidal flats at the site. Domestic cats and dogs, mice and rats, and 
mongoose, skinks and geckos are present. No listed, candidate, or proposed threatened or 
endangered terrestrial species are known to exist in the harbor area, and no special or 
sensitive upland habitats are located within the harbor area. 

3.10.2 MARINE RESOURCES 

Information on the marine resources in the project area was obtained primarily from the 
U.S. Fish and Wildlife Service (FWS)(l 994b), in its Final Fish and Wildlife Coordination 
Act (FWCA) Report (see Appendix E), an algal survey (McDennid 1990a; 1990b) (see 
Appendix B in 1994 FSEIS), a recent coral survey (Jokiel and Brown 1998) (see 
Appendix D), and other surveys and reports. Additional detailed information regarding 
marine species can be found in the Final FWCA report and in the 1994 FSEIS. 
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The primary concern is the project's potential impacts on the live coral located in the 
immediate project area. The reef seaward of Ma'alaea Harbor is well developed, with a 
diverse community of corals and common reef organisms. The reef slope fronting and 
eastward of the east breakwater is the richest and most valuable area adjacent to the 
harbor, with large coral heads and abundant, diverse biological resources. 

The FWS identifies coral reefs as Resource Category 2 habitats, or habitats which are of 
high value for certain species and are relatively scarce. The FWS goal for Resource 
Category 2 is to prevent net loss of in-kind habitat values. The EPA designates coral 
reefs as "special aquatic sites" (40 CFR 230). The State of Hawaii's Coastal Zone 
Management (CZM) Program includes corals and coral reefs as part of the "valuable 
coastal ecosystem" which it seeks to protect and minimize adverse impacts. 

The published CZM Program objective associated with corals and coral reefs, fishes, and 
algae, and Federally protected species, is to "protect valuable coastal ecosystems from 
disruption and minimize adverse impacts on all coastal ecosystems" (Hawaii DLNR et al. 
1996). Policies regarding coastal ecosystems include: (I) improve the technical basis for 
natural resource management; (2) preserve valuable coastal ecosystems of significant 
biological or economic importance; (3) minimize disruption or degradation of coastal 
water ecosystems by effective regulation of stream diversions, channelization, and similar 
land uses, recognizing competing water needs; and ( 4) promote water quantity and water 
quality planning and management practices which reflect the tolerance of freshwater and 
marine ecosystems and prohibit land and water uses which violate State water quality 
standards. 

A recent detailed study (Jokiel and Brown 1998) consisting of more than 50 transects by 
University of Hawaii (UH) researchers found coral cover outside the harbor in the range 
of 30-40 percent, with the dominant species Porites lobata. Coral coverage is extensive 
along both sides of the entrance channel and extending eastward. Coral coverage within 
the harbor reached about 51 percent along areas of high slope. This community is 
dominated by Montipora verrucosa and Porites compressa. The greatest concentration of 
coral inside the harbor is located near the entrance along the east mole and along the 
eastern face of the triangular reefremnant in the center of the harbor. Figure 4 shows the 
coral coverage found during this survey. The complete UH report is contained in 
Appendix D of this document. 

Outside the harbor the highest densities of fish occurred around the entrance or along the 
sand channel. Fish populations are dominated by parrotfish, tobies, sturgeonfish, wrasses 
and damselfish. Although outside the harbor fish abundance was positively correlated 
with coral coverage, within the harbor this relationship weakens. The highest fish 
densities recorded during this study occurred inside the harbor along the eastern mole in 
depths less than 3 feet. Within the harbor, dominant fish species found were yellow 
goatfish (Mulloides vanicolensis) and Hawaiian Flagtails (Kuhlia sandvicensis), which 
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comprised almost 2/3 of the total fish numbers observed around the harbor entrance and 
along the east mole. The harbor serves as a valuable nursery ground for juvenile fish. 

There is very little coral coverage on the reef immediately fronting the south revetted 
mole. Further out on the reef slope in deeper water, coverage is about 50 percent. The 
alga Hypnea musciformis is abundant on the reef pavement at the western end of the 
south mole (U.S. Fish and Wildlife Service 1994b). 

The western portion of the harbor is a low-relief shoal covered with sand, mud and silt. 
The introduced red alga, Hypnea musciformis, inhabits most of the shoal. Bordering the 
shoal on the north and west edges are basalt boulders that have been colonized by a few 
small coral colonies. The eastern portion of the harbor contains a shallow reef flat 
adjacent to the east breakwater. The reef flat also had extensive patches of Hypnea 
musciformis, as well as other algae. The harbor reef becomes rockier near the harbor 
mouth with species more typical of an exposed outer-reef community (U.S. Fish and 
Wildlife Service 1994b ). 

Additional detailed information regarding other biological resources of the marine 
ecosystem of the project area is contained in Section 4.10 and Appendixes A and B of the 
1994 FSEIS. 

3.10.3 THREATENED AND ENDANGERED SPECIE..$ 

The waters around the Hawaiian Islands provide habitat for threatened and endangered 
species including the endangered humpback whale, Hawaiian monk seal, and hawksbill 
sea turtle, and the threatened green sea turtle. 

The Endangered Species Act (P.L. 93-205) provides protection for Federally listed 
threatened and endangered species. The Marine Mammal Protection Act (P.L. 92-522) 
provides protection for marine mammals. In addition, Hawaii's CZM Program includes 
federally protected species as a resource category it seeks to protect from disruption 
(Hawaii DLNR et al 1996). 

3.10.3.lHumpback Whales. Ma'alaea Bay is an important calving, breeding and 
nursing area for the endangered humpback whale (Megaptera novaengliae). These 
whales-winter in the Hawaiian Islands beginning in December and lasting until as late as 
May. The whales seem to prefer the shallow waters, usually less than 100 fathoms during 
the breeding season. Areas of highest concentration in the Hawaiian Islands are Penguin 
Bank and the four-island area between Molokai, Maui, Kahoolawe, and Lanai (NMFS 
1990; 1997). Section 4.10.3 and Appendixes A and B of the 1994 FSEIS contain more 
detailed information on the use ofMa'alaea Bay by humpback whales. 
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The Bay (exclusive of the harbor) is included in the Hawaiian Islands Humpback Whale 
National Marine Sanctuary in accordance with the Oceans Act of 1992. The U.S. 
Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), 
and the State of Hawaii Office of Planning in February 1997 completed a Final 
Environmental Impact Statement/Management Plan for the cooperative management of 
the sanctuary. The Governor of Hawaii in June 1997 agreed to include selected portions 
of State waters within the boundary of the Sanctuary, with certain conditions. The new 
boundaries, as identified by the Governor, are shown in Figure 5. 

The Sanctuary Management Plan proposes utilization and reliance on ·existing Federal 
and State authorities, when possible, to manage activities that may negatively affect 
humpback whales and their habitats, and the Management Plan adopted existing NMFS 
humpback whale take and approach restrictions as Sanctuary regulations. In addition, it 
proposes a regulation to ensure greater coordination and to strengthen long~term 
protection of habitat. Degradation of water quality and the physical alteration of the 
submerged lands within the Sanctuary are concerns regarding the humpback whales' 
habitat. To supplement and complement existing Federal and State regulations that 
address water quality and alteration of the seabed activities, the Sanctuary regulations 
prohibit any activity requiring a Federal or State permit or other authorization to be 
conducted without such permit or in violation of the permit. Any authorized discharge or 
alteration of the seabed conducted in compliance with the specific authorization is not a 
violation of Sanctuary regulations. 

NOAA did not propose any Sanctuary restrictions on fishing or :fishing activities. 

-3.10.3.2 Green Sea Turtle and Hawks bill Sea Turtle. The coral reef fronting 
the harbor provides habitat for the Federally threatened green sea turtle and possibly the 
endangered hawksbill sea turtle. The green sea turtle is commonly seen in the project 
vicinity (U.S. Fish and Wildlife Service 1994b), which supports several algal species 
known to be used by the turtle as food sources. Feeding areas are generally shallow (less 
than 30 feet deep) and resting sites include coral recesses, under ledges, and sand bottom 
areas located in proximity to feeding areas. Approximately 1/2 mile from the harbor 
entrance is a patch reef known as "Turtle Town" by some boaters. Jokiel and Brown 
(1998) noted as many as 30-50 turtles on this small reef which is at a depth of about 45 
feet. Hawksbill sea turtles feed on a variety of sponges and small marine animals 
inhabiting the Ma'alaea reef (U.S. Fish and Wildlife Service 1994a), but are not known to 
have been observed there. Nesting of this turtle on the beach fronting Kealia Pond 
National Wildlife Refuge, located approximately 0.8 mile east ofMa'alaea Harbor, was 
verified on July 1991 and August 1993 (National Marine Fisheries Service 1995). The 
NMFS also assumes that because there have been confirmed nestings, at least one or two 
hawks bill turtles may be present in Ma'alaea Bay during the nesting season. 
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3.10.3.3. Hawaiian Monk Seal. Endangered Hawaiian monk seals (monachus 
schauinslandi) are rarely observed along the coast of Maui. One was observed in 
February 1993 on a beach at Ma'alaea Bay, east of the Harbor. 

3.11 CULTURALRESOURCES 

The 1994 FSEIS, Appendix H, provides detailed information regarding the cultural 
history of the project site (Joerger and Kaschko 1979). In addition the 1994 FSEIS 
identifies two artifacts located near the project area. They are apiko stone and a large 
sharpening stone known as the "King's Table". · 

According to Mr. Edwin Lindsey (Lindsey 1997) the area was famous for alaea (red dirt -
iron oxide). There are two types of alaea--kane and wahine. The luine is found in the 
ocean, and the wahine on land. Ma'alaea is the source of both kinds. Mr. Lindsey also 
stated that other traditional food and medicinal algae and other organisms were gathered 
in the ocean; and endemic and indigenous plants used for medicinal and spiritual 
ceremonies are still located in the ahupuaa. 

3.12 RECREATION 

Hawaii's CZM Program, seeking to ensure recreational opportunity in the coastal zone, 
provides protection to surfing sites and sandy beaches, and requires the "replacement" of 
the resources--either in kind or through monetary compensation-when they are 
unavoidably damaged by public development. The CZM Program also recognizes the 
need t~ expand public recreational use of County, State and Federally O\Wed waters, and 
the need to provide access to such waters. 

Other applicable CZM policies for recreational resources include: (1) provide coastal 
resources uniquely suited for recreational activities that cannot be provided in other areas; 
(2) provide and manage adequate public access, consistent with conservation of natural 
resources, to and along shorelines with recreational value; (3) provide an adequate supply 
of shoreline parks and other recreational facilities suitable for public recreation; ( 4) 
encourage expanded public recreational use of County, State, and Federally owned or 
controlled shoreline lands and waters having recreational value; (5) adopt water quality 
standards and regulate sources of pollution to protect and restore recreational value of 
coastal waters; develop new shoreline recreational opportunities; and encourage 
reasonable dedication of shoreline areas with recreational value as part of discretionary 
approvals by land use and planning commissions. 

3.12.1 SURF SITES 
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Three surf sites are located adjacent to the harbor: ( 1) the "Ma' alaea Pipeline" (including 
"Freight Trains" and "Left Overs"), located east of the entrance channel; (2) "Off-the­
Wall", near the harbor entrance channel; and (3) Buzz's, consisting of three separate 
breaks, located along the south breakwater on the west side of the entrance channel 
(Figure 6). The 1994 FSEIS, Appendix E. contains more detailed infonnation regarding 
these surf sites. 

The Ma'alaea Pipeline" is known internationally as one of the best waves in the world, 
and is considered to be a unique surf site. "Off-the-Wall" is also considered to be unique 
because it is one of the few hollow-plunging waves in the area. Both uf these surf sites 
have surfable conditions over 50 percent of the time, and frequency of use is high, 
although Off-the-Wall is a small break that can accommodate only a few surfers at a time. 

Buzz's No. l at the eastern end of the south breakwater has surfable conditions only 20 
percent of the time, and the site has a low density of use. Buzz's No. 2 is the most 
popular and consistent break with unique characteristics. Use is high. Buzz's No. 3 at 
the western end of the south breakwater is usually only ridden by body boarders. The site 
is similar to others in the area and is not of high quality. 

3.12.2 SANDY BEACHES 

A small beach located next to the east breakwater provides easy wading access to the 
harbor for fishermen and surfers, although a sign is posted prohibiting such activity. It is 
State property under the control of the State of Hawaii Department of Transportation, 
Harbors Division. The beach was incorporated into Ma'alaea Harbor in the J960's to 
provide access for construction and maintenance of the east breakwater (Hawaii DLNR et 
al 1996). 

3.12.3 BOATING AND NAVIGATION 

Of the 89 vessels having berths in Ma'alaea Harbor, 49 are recreation vessels, 13 are 
commercial (occupational) fishing, and 27 are charter fishing and commercial passenger 
vessels (Updated Economic Analysis, Appendix A). A few of these vessels occupy 
multiple boat slips. The most common size vessel ranges from 35 to 45 feet. 

The mix of vessels at Ma'alaea Harbor is approximately 45 percent commercial 
(occupational) fishing and commercial passenger boats and 55 percent recreational craft. 
State restrictions limit the commercial passenger-carrying operations to not more than 27 
permits in the harbor. In addition, there are authorized 20 permits for vessels moored 
elsewhere, but operating from the harbor. Currently there is an indefinite moratorium on 
the number of commercial passenger-carrying vessels moored elsewhere that can use 
harbor, and only 2 permits have been approved. 
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Commercial and charter operations offer opportunities for snorkeling, diving, whale­
watching, fishing, and sightseeing. 

Because of the harbor configuration and alignment of the harbor entrance channel, the 
harbor basin is subject to surge problems that prevent full utilization of the harbor. The 
alignment of the harbor channel entrance allows direct wave attack through the channel 
opening. Navigation is hazardous in the entrance channel when waves exceed about 6 
feet. Wave heights exceeding 6 feet occur about 6.5 percent of the time (about 24 days 
per year), and waves exceeding 5 feet occur about 16 percent of the time. 

Modeling performed for the 1994 FSEIS studied the harbor response to waves for 
existing conditions and for the proposed alternatives. The parameters studied were: (1) 
the percent occurrence of wave heights exceeding 1 foot in the berthing areas; and (2) the 
percent occurrence of wave heights exceeding 2 feet in the entrance channel, access 
channels, and turning basin. The threshold established was that these criteria would not 
be exceeded more than 10 percent of the time per year in order to be considered 
acceptable. Recently the Coastal and Hydraulics Laboratory updated the wave response 
study using an improved model (Hadley et al. 1997). The updated study is contained in 
AppendixK. 

The new study found that for modeled existing conditions, wave heights exceeding the 1-
foot criterion occurred about 33 percent of the time in the berthing areas, and wave 
heights exceeding the 2-foot criterion in the channels/turning basin occurred about 15 
percent of the time. 

3.12.4 FISHING 

The harbor supports sport and subsistence fishing. Although fishing is not permitted 
within the existing harbor basin, hook and line fishing from the existing mole and 
breakwater are commonly practiced. Spear fishing occurs on the reef platform fronting 
the harbor. Various fish and shellfish are caught by local fishers. 

Several species of edible algae are found in and around the harbor, including the 
culturally important "limu huluhuluwaena". Ma'alaea Bay is one of only a few areas in 
the Hawaiian islands where this species is locally abundant. The proposed project site is 
known-to contain populations of this algae, as well as another species of edible red algae, 
"limu manauea", which is found on the seaward faces of the east breakwater and south 
revetted mole (U.S. Fish and Wildlife Service 1994b}. 

There are currently about 13 commercial (occupational) fishing vessels operated out of 
Ma'alaea Harbor. Additional commercial (occupational) fishermen without slips in the 
harbor trailer their boats to Ma'alaea for launching. Part-time fishermen make up about 
2/3 of all the fishermen that use the launch ramp. 
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Statewide, the number of commercial ( occupational) fishermen averaged 487 during any 
month in the June 1992-June 1993 time period. Total catch Statewide for the year was 
1,719,416 pounds. Average catch for the year was 3,530 pounds per fisherman (DLNR 
DAR in NMFS 1997). 

The number of commercial ( occupational) fishermen from Maui County ( Maui, Lanai, 
and Molokai) averaged 179 during any month during FY 1992-1993 (DLNR DAR in 
NMFS 1997). The amount of marine life landed by commercial (occupational) fishermen 
totaled 380,101 pounds from June 1992 through June 1993. The average catch for the 
year was 2,123 pounds per fisherman. 

The number of commercial ( occupational) fishermen using Penguin Bank averaged 35 
per month during the June 1992 to June 1993 time frame. The total catch was 89,012 
pounds. Average catch for the year was about 2,543 pounds per fisherman. 

Commercial (occupational) fishing catch from Maui represents about 22 percent of the 
State's total. Many fishers from Maui use Penguin Bank, an area located west of 
Molokai and known for its fishery productivity. Fishing catch from Penguin Bank 
fishing area consisted primarily of pelagics (tuna, billfish, mahimahi, ono, etc.) and 
benthic fish. The U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration (1997) cites the Western Pacific Regional Fishery Management Council's 
observed trend of catch per unit effort in the Penguin Bank, Maui/Molokai/Lanai 
bottom:fishing grounds and found it highly variable. It appeared from a comparison of 
information from the 1940 's and 1950' s with recent data that there may be a decline in 
catch per unit effort for some species. 

3.13 1'R.AFFIC 

The State of Hawaii commissioned a traffic impact analysis for the 1994 FSEIS. It 
concluded that some of the intersections servicing Ma'alaea Harbor operate at low levels 
of service during peak hours. Future traffic conditions without a harbor expansion would 
result in low levels of service (E) from Ma'alaea Wharf Access Road onto Honoapiilani 
Highway at all times, and left turns from Honoapiilani Highway onto harbor access roads 
would also be at low levels of service. Detailed information on the traffic study for 
existing conditions and future projections can be found in Section 4.13 and Appendix D 
of the 1994 FSEIS. 

The Maui Ocean Center, located adjacent to the harbor has constructed improvements to 
Honoapiilani Highway as well as a new entrance with a traffic signal. The State of 
Hawaii Department of Transportation also has plans to widen Honoapiilani Highway to 
four lanes between Ma'alaea and North Kihei Road 
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3.14 LAND USE 

The harbor area is under the control of the Hawaii Department of Land and Natural 
Resources, Division of Boating and Ocean Recreation. The land use designation for the 
project area is Business and Light Industrial. Adjacent land to the east along the shore is 
designated for multi-family use and contains a series of condominiwns. Property along 
the shoreline to the west of harbor is designated for single-family homes. 

Since the publication of the FSEIS in 1994, the National Oceanic and Atmospheric 
Administration has completed the Final Environmental Impact Statement and 
Comprehensive Management Plan for the Hawaiian Islands Humpback Whale National 
Marine Sanctuary. In accordance with the National Marine Sanctuaries Act, the 
Governor of Hawaii on June 5, 1997 agreed to include selected portions of State waters 
within the boundary of the Sanctuary, with certain conditions to be applied to the portions 
within State waters. Figure 5 shows the revised boundary. Although Ma'alaea Harbor is 
specifically excluded from the Sanctuary boundary, as are several other commercial ports 
and small boat harbors; the waters outside Ma'alaea Harbor are included within the 
Sanctuary. 

Any activity not conducted in compliance with the terms or conditions of a required 
Federal or State permit or authorization for discharging or depositing materials or altering 
the seabed would be in violation of Sanctuary regulations. 

Portions of the project area fall within the State Land Use Urban District. This includes 
the area proposed for parking/picnic area, and the areas for comfort stations on the south 
breakwater and near Old Ma'alaea Road. 

Most of the additional project area falls within the State Land Use Conservation District. 

As part of the State's CZM program, the County of Maui controls development in Special 
Management Areas (SMA). Areas along the coast inland of the shoreline are one such 
SMA. The County Department of Planning issues SMA use permits or variances for 
activities within the SMAs. 

All ~ :proposed project area falls within the State of Hawaii's coastal zone. The Coastal 
Zone Management (CZM) Act establishes objectives to provide coastal recreational 
opportunities accessible to the public; to protect and restore significant historic and 
prehistoric resources; to protect the quality of coastal scenic and open space resources; to 
protect valuable coastal ecosystems; to provide public or private facilities and 
improvements important to the State's economy; to reduce hazard to life and property 

24 Chapter 3 - Affected Environ~en!_ 



Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
May 1998 

from coastal hazards; and to improve the development review process in managing 
coastal resources and hazards. 

Molokini Shoal Marine Life Conservation District is a State-protected area under the 
jurisdiction ofDLNR/DAR, located about 11 miles south ofMa'alaea, and about 3 miles 
off the coast of East Maui. Hawaii Administrative Rules established the boundaries of 
this District, identified prohibited activities and allowed activities, provided for permits 
for prohibited activities under certain conditions, and established penalties for 
noncompliance. 

At present there are 17 permanent moorings at Molokini, and access for commercial 
purposes is limited to 42 permit holders. Both commercial and private vessels must use 
the permanent moorings; anchoring in the area is not allowed because of the damage 
anchors cause to the coral substrate. 

The Maui County General Plan sets forth the broad objectives and policies for meeting 
the long-term social, economic, environmental and land use needs of the County. 
Policies include: providing a wide range of compatible uses based on individual, 
community, regional and County needs; encouraging economic activity which will 
contribute to the social well-being of the County's residents; and guiding future 
commercial and industrial developments to geographical areas established and suitable 
for such uses. 

The Kihei-Makena Community Plan provides a detailed plan for development in the 
Kihei-Makena region following the objectives and policies of the County General Plan, 
and includes the Ma'alaea Harbor area in its boundaries. The land use goal for the 
Ma' alaea area is a well-planned community with land use and development patterns 
designed to achieve the efficient and timely provision of infrastructural and community 
needs, while preserving and enhancing the unique character ofMa'alaea as well as the 
region's natural environmental, marine resources, and traditional shoreline uses. The 
environmental goal is the preservation, protection and enhancement of the area's unique 
environmental resources. The goal for economic activity is a diversified and stable 
economic base which serves resident and visitor needs while providing long-term 
residential employment. 

3.15 ·SOCIOECONOMICS 

The State of Hawaii CMZ Program includes various objectives to ensure that public and 
private facilities and improvements important to the State's economy are developed in 
suitable locations. Specifically, the policies seek to: (1) concentrate the location of 
coastal-dependent development in appropriate areas; (2) insure that coastal-dependent 
development such as harbors and ports, are located, designed, and constructed to 
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minimize adverse impacts in the coastal zone; and (3) direct the location and expansion of 
coastal-dependent developments to areas presently designated for such if such locations 
are feasible for the proposed development. 

3.15.1 COMMUNITY STRUCTURE 

The resident population of Maui was estimated to be 91,400 people in 1990. Much of 
this population resides in Kahului and Wailuku, which is Maui's urban and commercial 
center. Maui's economy is based almost completely on its visitor industry and sugar 
plantations. with pineapple, diversified agriculture, and cattle ranching playing lesser 
roles. Ma'alaea Harbor is located approximately 9 miles south ofKahului and Wailuku, 
17 miles east of Lahaina, and 4 miles west of Kihei. There are two major resort areas of 
Maui. In west Maui are the Lahaina, Kaanapali, and Kapalua resort complexes, while the 
Kihei-Wailea resort area on the south shore extends south from Kihei. About 17 percent 
of jobs in Maui are in hotels and 15 percent are in other service industries. About 8 
percent are in agriculture and food processing. Finance, trade, and transportation sectors 
account for 34 percent of the jobs, while govemmentjobs made up about 11 percent of 
the total. 

Resident populations in the Kihei-Makena planning region are expected to increase from 
11,500 in 1987 to 20,393 in 2000, and to 25,760 in 20 IO (Maui County Council Planning 
Committee 1997). 

3.15.2 INFRASTRUCTURE 

Electrical power for the Harbor is provided by Maui Electric Company. The existing 
water systems to the harbor are provided by the County of Maui Department of Water 
Supply. The water source for Ma'alaea is located in Mokuhau where several wells 
provide a total capacity of IO million gallons per day (mgd). Storage is provided by three 
tanks with a total capacity of74,000 gallons. At present water consumption at the harbor 
averages about 621,000 gallons per month. This represents an average of about 7,000 
gallons per month for each boat. 

There are no sewage collection facilities in the Ma' alaea area. Existing single family 
residences use cesspools or septic tanks for sewage disposal. Condominiums and 
commercial establishments utilize small package treatment plants and septic tanks. The 
existing sewer system for the harbor consists of injection wells and cesspools. 

Solid waste generated by commercial developments in the area is collected and disposed 
ofby private contractors. 

Postal service, healthcare facilities, and police and fire protection are provided in 
Wailuku. 
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3.15.3 ECONOMICS 

For vessels using Ma'alaea Harbor, average labor costs and operation and maintenance 
costs involved in minimizing damages to commercial vessels total about $78,000 per 
year. Major repairs cost another $20,000 per year. 

Recreational boaters moored at Ma'alaea harbor have experienced about $145,000 in 
damage prevention costs and $28,000 in average annual damages. 

Commercial fishermen in the existing harbor experience an annual cost of $47,000 
attributable to wave damage and prevention. 

Costs associated with the surge and navigation problems in Ma'alaea Harbor average 
about $326,000 per year (Updated Economic Analysis, Appendix A). 
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4 ALTERNATIVES 
4.1 INTRODUCTION 

The HED and State of Hawaii have studied the problems at Ma'alaea Harbor several 
times over the past 30 years. The reports for these studies identified alternatives which 
were studied in detail as well as those which were eliminated or modified. The reports 
also identified pertinent environmental information and expected environmental effects. 
Section 4.2 below contains a brief discussion of these reports, and additional details can 
be obtained from the referenced documents. 

The remainder of this chapter contains discussions about the latest studies and the present 
alternatives, including their description; how well they meet the project purposes and 
needs; and their environmental effects. Following are the definitions of some of the 
terms used in the paragraphs below. 

Breakwater--A structure protecting a shore area, harbor, anchorage or basin from 
waves. 

Entrance Channel--The avenue of access/egress to a harbor. 

Access Channel-The avenue of access/egress within the harbor. 

Turning Basin-The area within the harbor used to maneuver boats. 

Harbor Basin--A naturally or artificially enclosed or nearly enclosed area of water 
where boats/ships are moored or berthed. 

Revetted Mole--Afi/1 area protected by a rock structure (revetment). It may be used as a 
protective structure or service area within a harbor. 

Harbor Expansion-for the purposes of this document, expansion is defined as an 
increase in the number of berths, and not an increase in the physical size of the harbor. 

4.2 PREVIOUS STUDIES 

4.2.1 ORIGINAL HARBOR IMPROVEMENT PLAN 

The Chief of Engineer's report, dated 11 April 1968 (House Document No. 353, 90th 
Congress, 2nd Session) authorized the original plan for construction of harbor 
improvements at Ma'alaea Harbor. The authorized plan included: (1) a 650-foot-long 
extension to the existing south breakwater; (2) a 780-foot-long, 150-foot-wide, 15-foot­
deep main entrance channel; (3) a 6.9-acre turning basin; (4) a 700-foot-long, 80-foot-
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wide, 8-foot-deep access channel; (5) removal of portions of the east breakwater; and (6) 
tree plantings. This plan would have accommodated about 260 boats. 

4.2.2 1980 GENERAL DESIGN MEMORANDUM/FINAL ENVIRONMENTAL IMPACT 
STATEMENT 

The General Design Memorandum and Final Environmental Impact Statement, Ma'alaea 
Harbor for Light-Draft Vessels, Maui, Hawaii (U.S. Anny Corps of Engineers, Honolulu 
District 1980) presents the results of the post-authorization studies for modification of the 
small boat harbor. The purpose of the post-authorization studies was -to respond to 
changes in the physical, social, economic, and environmental conditions related to the 
project and to changes in environmental laws and in Corps water resources planning 
policies. In addition, infonnation received and developed early in the process identified 
the need to investigate alternative locations for the authorized entrance channel; the desire 
to minimize changes to existing structures; and the need for additional parking and a bus 
tum-around on the modified breakwater. The local sponsor for the project was the State 
of Hawaii. 

The 1980 updated planning objective was to contribute to navigation improvement of 
Ma'alaea Harbor for commercial and recreational purposes for the 1985 to 2035 period of 
analysis. Specific goals were to: (1) reduce surge within the harbor basin; (2) reduce 
navigation hazards in the entrance channel; and (3) provide opportunity for additional 
commercial and recreational berthing space and attendant harbor facilities. 

The formulation and evaluation of alternatives were guided by technical, economic, and 
environmental criteria. Technical criteria included: (1) harbor improvements should 
provide safe navigation and protection for the largest vessel that reasonably could use 
such a facility ( the "large design vessel", 110 feet long, beam 24 feet, draft 7 .5 feet; the 
"medium-sized design vessel", 55 feet long, beam 12 feet, draft 4 feet) during all 
reasonably expected weather and sea conditions; (2) improvements should include a 
turning basin adequate for maneuvering of the design vessels, and berthing areas suitable 
for commercial fishing boats and pleasure boats; (3) the entrance channel should be of 
adequate depth and width to safely permit passage by the large design vessel and by the 
medium design vessel at the same time; and (4) protective structures should be designed 
to withstand the most severe combination of weather and sea conditions that are 
reasonably characteristic of the study area 

Economic criteria were: (1) the development of a quantitative comparison of costs and 
benefits; and (2) the maximization of the net benefits from the project. 

Environmental criteria included: ( 1) minimization of short-term and long-term 
disturbances to the physical and biological environment; (2) the development of and 
adherence to effective environmental protection guidelines; (3) the minimization of 
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impacts on surfing sites; and (4) the minimization of impacts on threatened and 
endangered species. 

Three alternatives to the 1968 authorized plan were developed. Alternative 1 included an 
extension to the existing south breakwater, including a revetted mole, entrance channel, 
turning basin, removal of 80 feet of a portion of the east breakwater, and other 
improvements by the sponsor. Alternative 2 was similar to Alternative 1, except a wave 
absorber replaced the revetted mole on the existing south breakwater. Alternative 3 
featured a detached breakwater instead of the south breakwater extension. These 
alternatives were developed because of unacceptable recreational and-environmental 
impacts of the original authorized plan, primarily the impacts to the "Ma'alaea Pipeline" 
(Freight Trains). 

Investigation of alternative harbor locations was not performed at that time because of the 
substantial investment already committed at the existing site; because of the need to 
upgrade the existing harbor, and because of anticipated extensive environmental and 
economic impacts of developing a new site. Alternative 1, which was the preferred plan, 
was favored by the local sponsor and was also the National Economic Development 
(NED) plan. The NED plan is the alternative that maximizes net economic benefits. 

4.2.3 ST ATE OF HAW All 1982 REVISED EIS 

The Harbors Division of the Hawaii Department of Transportation developed a State plan 
for interior harbor improvements which would be made possible by development of the 
1980 Federal plan. Features of the State plan included construction of a harbor center 
mole, an east mole, additional parking stalls and paved areas, a fueling dock, an 
administration building; additional berthing spaces, and new utilities (sewerage, water, 
and electricity). 

The State prepared a revised EIS (R. M. Towill Corp. 1982) to address the environmental 
impacts of implementation of the State's plan for the harbor. The State plan identified 
impacts from increased traffic and from construction vehicles, temporary minor dust and 
vehicular emissions, noise, economic benefits, loss of marine life and habitat, adverse 
impacts to humpback whales, and a degradation in harbor water quality. Secondary 
impacts were beneficial social and economics effects and a degradation in harbor water 
quality; 

4.2.4 1994 SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT 

The HED prepared a Supplement to the Federal 1980 EIS and the State 1982 EIS in 1992 
(DSEIS) and 1994 (FSEIS) in order to update the formulation and evaluation of 
alternatives, to consider more current needs and purposes of the local sponsor and 
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affected publics, as well as to respond to changes in environmental co~ditions and 
regulations. The FSEIS was a joint Federal-State document. 

Planning objectives and goals have not changed since the 1980 Federal studies or the 
1982 State studies, and no major changes in technical design criteria for formulating and 
evaluating alternatives occurred. Although the U.S. Coast Guard has since 1980 replaced 
its 95-foot patrol boat with a small boat station operation, the harbor is occasionally used 
by two tour boats measuring approximately 100 feet long. Therefore, the large design 
vessel measurements did not change. 

4.2.5 1996 LIMITEDREEVALUATON REPORT 

The Limited Reevaluation Report was prepared to provide an update of the economic 
analysis and environmental issues for the proposed project. Economic reevaluation 
showed that the construction of the project remained justified at the present economic 
conditions. At the time of the report, the remaining environmental issues were that the 
Federal Consistency Determination from the Hawaii CZM Program and a Water Quality 
Certification or waiver by the State Department of Health needed to be obtained. 

4.3 DESCRIPTION OF ALTERNATIVES 

4.3.1 FEDERAL ALTERNATIVES 

The 1994 FSEIS considered the No Action alternative and four action alternatives as 
shown in Figures 7, 8, 9, and 10. These alternatives are evaluated below. In addition, 
Alternative 6, which was eliminated from detailed study in the 1994 FSEIS, is also 
further evaluated (Figure 11 ). 

4.3.1.1 Alternative 1 <Figure 7). This plan is similar to that identified in the 
1980 GDM/FEIS as the preferred plan. Features included an extension to the existing 
south breakwater, entrance channel, turning basin, main access channel, the addition of a 
revetted mole to the existing south breakwater for a bus turnaround. The south breakwater 
revetted mole was substantially reduced in area from the design in the 1980 selected plan 
to avoid and minimize impacts to surf sites and to aquatic habitat. This alternative would 
(1) alter approximately 11.89 acres of marine habitat, including approximately 4.8 acres 
of coral reef habitat; (2) cause the loss of a small sandy beach inside the harbor; (3) 
possibly cause an increase in turbidity in the harbor due to increased vessel traffic; and 
( 4) cause the loss of one surf site. The configuration for this alternative would fully 
accommodate the State's proposed plan for improvement of the Harbor, and would 
increase harbor capacity to about 220 berths. The costs of this alternative are estimated at 
$9 .3 million. 
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4.3.1.2 Alternative 2 <Fipre 8). This alternative was developed to minimize the 
potential impacts to Buzz's surf sites and to minimize the amount of fill material used for 
the breakwater extension. This plan is the same as Alternative 1, except that the revetted 
mole on the south breakwater would be replaced by a wave absorber. This alternative 
would (1) alter approximately 11.48 acres of marine habitat, including approximately 4.7 
acres of coral reef habitat; (2) cause the Joss of a small sandy beach inside the harbor; (3) 
possibly cause an increase in turbidity in the harbor due to increased vessel traffic; and 
( 4) cause the loss of one surf site. The configuration for this alternative would 
accommodate the State's proposed plan for improvement of the Harbor, except for the 
bus tum-around, and would increase harbor capacity to about 220 berths. The estimated 
costs of this alternative are $10.3 million. 

4.3.1.3 Alternative 3 <Figure 9) is similar to Alternative 2, except that it consists 
of a detached breakwater instead of an extension to the existing south breakwater. This 
alternative would (1) alter approximately 11.69 acres of marine habitat, including about 
4. 7 acres of coral reef habitat; (2) cause the loss of a small sandy beach inside the harbor; 
(3) possibly cause an increase in turbidity in the harbor due to increased vessel traffic; 
and (4) result in the loss of the Off-the-Wall surf site, and Buzz's No. 1 and No. 2 surf 
sites would be modified in an unknown fashion. The configuration for this alternative 
would accommodate the State's proposed plan for improvement of the Harbor, except for 
the bus tum-around, and would increase harbor capacity to about 220 berths. This 
alternative would cost about $10.7 million. 

4.3.1.4 Alternative 4 <Figure 10) was developed to minimize impacts to the 
surfing site located to the east of the existing entrance channel. It consists of an extension 
to the east breakwater, an entrance channel, turning basin, and main access channel. This 
alternative would (1) alter approximately 18.59 acres of marine habitat, including 
approximately 2.3 acres of coral reef habitat; (2) cause the loss of a small sandy beach 
inside the harbor; (3) possibly cause an increase in turbidity in the harbor due to increased 
vessel traffic; and ( 4) cause the loss of two surf sites and the modification of two others. 
The configuration for this alternative would accommodate the State's proposed plan for 
improvement of the Harbor, except for the bus tum-around, but would increase harbor 
capacity to something less than 220 berths. The estimated costs of this alternative are 
$12.5 million. 

·4.3.1.5 Alternative 6 <Figure 11) was initially suggested as part of the surf site 
study (Belt Collins & Associates 1992) commissioned by HED to assess the impacts of 
harbor modification on surf sites in the area and included in the 1994 FSEIS as Appendix 
E. The concept was suggested as a way to avoid any impacts outside existing harbor 
boundaries without regard to the project purpose and needs. This concept consisted of an 
internal breakwater to reduce wave action within the harbor, and two subalternatives for 
harbor expansion--inland to the north, or east along the shore. These inland expansion 
alternatives were determined to not be feasible from an economic standpoint because of 
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prohibitive land costs and because it would eliminate needed space for harbor support 
facilities. 

Alternative 6 was eliminated from further consideration in the 1994 FSEIS primarily 
because of navigational safety considerations. Because of the orientation of the entrance 
channel with respect to wave direction, utilization of the confined entrance channel 
during south swell conditions could result in loss of maneuverability for vessels entering 
the harbor. 

This alternative would (1) alter approximately 8.54 acres of marine habitat, including 
about 1.0 acre of coral reef habitat; (2) cause the loss ofa small sandy beach inside the 
harbor; (3) possibly cause an increase in turbidity in the harbor due to increased vessel 
traffic; and ( 4) result in the loss of a boat ramp. 

This alternative would accommodate some of the sponsor's plans, including improvement 
to the loading dock, parking/picnic areas at the west end of the harbor, and construction 
of a comfort station. It would not accommodate other improvements planned for a center 
mole, east mole, and south mole. The sewage treatment facility would not be 
constructed. The fuel facility would replace existing berths near the Coast Guard station. 
The existing boat ramp at the west end of the harbor would be eliminated to make space 
for berths. This configuration would allow harbor capacity to be increased to a total of 
approximately 125 berths. The estimated costs of this alternative are $6.4 million. 

4.3.1.6 Alternative Locations. HED did not consider an alternative location for 
a new harbor because of the greatly increased potential for environmental damage to 
previously undeveloped areas, as well as the costs for development compared to the 
proposed improvements to the existing harbor. The National Marine Fisheries Service 
(NMFS) and the U.S. Fish and Wildlife Service (FWS) strongly oppose development of 
new harbors, and such development is contrary to Hawaii CZM Program policy to 
consolidate harbor development to existing harbor sites whenever possible. 

4.3.1. 7 Drv Stack Storage. Dry stack storage consists of storing boats on land, 
usually in a large building. The boats are usually stored in multi-tiered racks and placed 
in the water and removed by a crane or forklift. It offers the potential of storing a large 
number of boats in a minimum footprint of land area. This alternative would meet the 
State of Hawaii purpose of providing additional berthing at the harbor; however, there is 
no land at the harbor suitable for such a facility. This alternative was not evaluated in 
detail because it would not meet project purposes with respect to navigation safety. 

4.3.1.8 No Action Alternative. The No Action Alternative would leave the 
harbor as it is, without any Federal improvements, or State improvements that depend on 
the Federal improvements. The State would continue with plans to upgrade the existing 
sewage system, improve the loading dock adjacent to the Harbor Master's office on the 
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south mole and improve the existing launch ramp. These three improyements are 
independent of the Federal improvements. The No Action Alternative would meet none 
of the identified Federal project purposes, nor would it meet any of the identified demand 
for additional berthing facilities. 

,t.3.2 STATE'S PLAN 

The State's proposed development and berthing plan (Figures 12 and 13, respectively) is 
based on the construction ofthe harbor configuration of Federal Alternatives 1, 2, or 3. It 
includes construction of a harbor center mole; construction of an east mole; 
administration facilities; an increase in the number of berths for vessels ranging from 20 
feet in length to 100 feet; an increase in the number of parking stalls and paved areas; 
fueling and service dock; and new utilities. The first element of the State's overall plan 
would be to upgrade the sewage disposal system. As the potential for additional 
wastewater is generated from the infrastructure expansion, including new purnpout and 
comfort stations, the system would be upgraded to handle treatment of the projected 
additional load. 

Improvements are planned to the loading dock and boat ramp. Berths, parking, sewage 
purnpout, and fuel facilities, and sewage wharf are proposed for a new center mole. 
Parking, berths and landscaping improvements are planned for the south mole. East mole 
improvements include construction of berths, access, and landscaping. A comfort station 
would be constructed near the Coast Guard station. Parking and picnic areas would be 
developed at the west end of the harbor. 

More detailed information on the State's Plan is presented in Section 3.2.l of the 1994 
FSEIS. 

4.4 PRESENT STUDIES 

Comments received on the 1994 FSEIS indicated a need to further supplement the 
environmental impact statement. In 1997 the HED determined to prepare a second 
supplemental EIS in order to address public input, to present a draft mitigation plan, to 
make minor changes to the project since the first SEIS was circulated, and to more fully 
document the analysis of the interior mole alternative (Alternative 6). This supplement 
provides additional evaluation and discussion of various engineering studies and an 
economic analysis related to the number of berths and types of facilities that could be 
added with the various alternatives. Further studies regarding sediment composition, 
coral reefs, and mitigation plans were also completed. 

The dimensions of project features, their construction footprints and their dredge and fill 
quantities have been clarified. Table 2 summarizes this information. 
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Table 2 
Quantities to be Filled and Dredged 

Amount of Fill Amount of Dredging Totnl Aren Affected 
(in cubic ynrds) (in cubic ynrds) (in squnre feet) 

Alternntive Alternntivc Alternntivc 
Fenture l 2 3 4 6 l 2 3 4 6 I 2 3 4 6 

South Brcnkwnter 
Exlension 28,400 33,600 
Revelled Mole - South 

2,560 2,610 57,600 72,SOO 

Breakwater 12,300 370 38,400 

Wave Absorber 
Revelled Mole - Easl 

2,700 5,500 

Break waler 13,300 13,300 13,300 43,000 2,490 2,490 2,490 2,490 73,000 73,000 73,000 180,000 

Center Mole 21,500 21,500 21,500 21,500 1,800 1,800 1,800 1,800 82,000 82,000 82,000 82,000 

lnlerior Mole 10,500 600 69,000 

Offshore Breakwater 32,600 1,180 87,000 
East Breakwater 
Extension 25,500 1,400 90,000 

Entrance Channel 14,270 14,270 14,270 59,000 29,900 96,500 96,500 96,500 247,000 206,00 

Turning Basin 7,280 7,280 7,280 30,400 15,200 75,000 75,000 75,000 115,000 60,000 

Access Channel 2,400 2,400 2,400 2,400 600 57,600 57,600 57,600 57,600 11,000 

Berthing Area 10,080 10,080 10,080 10,080 3,300 38,000 38,000 38,000 38,000 30,800 

Totals 75,500 71,100 67,400 90,000 10,500 41,150 40,930 39,500 107,570 49,600 518,100 500,100 509,100 809,600 371,800 

Acres 11.89 11.48 11.69 18.59 8.54 



Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
May 1998 

4.4.l Ev ALUATION OF TECHNICAL AND ECONOMIC FACTORS 

Public comments in support of further analysis of Alternative 6 were primarily based on 
its potential for confining construction impacts within the existing harbor facility, and not 
on its ability to provide increased navigation safety, surge protection or to increase the 
number of available berths. 

4.4.1.1 Wave Response Studies (Surge Analysis). A wave response study was 
conducted by the U.S. Army Waterways Experiment Station (WES) in 1993 and 1994 
(Lillycrop et al 1993; Thompson and Hadley 1994) to determine whether the proposed 
harbor design improvements meet the criteria that wave heights not exceed: ( 1) 1 foot in 
berthing areas; and (2) 2 feet in the entrance and access channels and turning basin more 
than 10 percent of the time per year. That study found that all alternatives would meet 
the designated thresholds for both the entrance channel and berthing areas. 

In December 1997 the Waterways Experiment Station (WES) prepared a Draft 
Miscellaneous Paper entitled Updated Wave Response of Proposed Improvement to the 
Small Boat Harbor at Ma 'alaea, Maui, Hawaii (Hadley et. al 1997). This study was 
conducted as a revision and extension of the previous study to assess the wave response 
of the various alternative plans for the harbor. The updated study, which is contained in 
Appendix K, utilizes more accurate data regarding wave conditions in the project area. 

Procedures and methods for conducting this study improve on those used by Lillycrop et 
al. ( 1993) in several important ways. The most substantive improvement is the deep 
water wave estimates used in the study. In previous studies deep water wave estimates 
were based on measurements in the Monitoring of Completed Coastal Projects Program 
Collected at Barbers Point, Oahu. For the current study, incident wave data were 
obtained from National Data Buoy Center (NDBC) Station 51027, a deep water buoy 
located southwest of the island of Lanai. The availability of deep water data nearer the 
vicinity ofMa'alaea Harbor greatly improves the validity of the overall results. The 
current study also incorporates improved model technology. Since initial studies were 
conducted, spectral wave modeling capabilities for wind waves and swell have been 
added to the model and, as part of a Coastal Modeling System (CMS) update, several 
harbor modeling parameters have been investigated and optimized. These adjustments 
have a notable impact on model performance and have been included in the new 
Ma'alaea Harbor study. The current study also provides a complete long wave evaluation 
for each harbor plan as well as a navigation evaluation based on recent research. Table 3 
summarizes the model results. 

The results indicate that, according to the given threshold, modeled existing conditions 
exceed the threshold for both the berthing areas and entrance channel. All alternatives 
would substantially reduce the percent of time wave heights would exceed 1 foot in the 
berthing areas. 
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Table3 
Summary of Percent Occurrence of Wave Heights 

Percent of Time Criterion is Exceeded 
Location Threshold Existing Alternative I Alternative 4 Alternative 6 

Berthing areas (I ft. criterion) < 10.0 32.8 0.6 0.6 0.6 
Entrance Channel (2 ft. criterion) < 10.0 15.4 0.6 0.6 8.8 
Source: Hadley, ct. al 1997. 
• Note Alternatives 2, and 3 were not separately evaluated due to their similarity with Alternative 1. The slight 
differences in structural characteristics relate primarily to effects outside the harbor and would not have had an 
appreciable effect on wave patterns entering the harbor. nor on wave heights within the harbor. 

All alternatives met the threshold for wave heights in the entrance channel. Alternatives 
1, 2, 3, and 4 would reduce the occurrences of wave heights exceeding 2 feet in the 
entrance channel from about 59 days per year to about 2 days per year. Alternative 6 
would reduce the occurrence of wave heights exceeding 2 feet in the entrance channel 
from 59 days to 32 days per year. 

Alternatives I, 2, 3, and 4 would provide the best conditions in the entrance channel with 
respect to surge (wave heights), and all the alternatives would provide excellent 
conditions in the berthing areas. 

4.4.1.2 Navigational Safetv. The Ma'alaea Harbor, located on the south side of 
the island of Maui, is exposed to waves from Kona stonns, southern hemisphere swells 
and tropical storms and hurricanes. It is exposed to direct attack by waves generated 
from 160 degrees (south-southeast) through 185 degrees and from 213 degrees through 
217 degrees (Figure 14) (Belt Collins & Associates 1992). Other southerly waves which 
are reflected and refracted by the land masses of Maui east and west ofMa'alaea Bay, 
and the Island of Kahoolawe also occur, but some of their energy is dissipated in the 
reflection/refraction process, so they are generally not as severe as those from 160-185 
degrees and 213-217 degrees. The harbor entrance is exposed to attack by all these 
southerly waves, which causes the navigation hazards. 

Although the conclusions of the 1994 and 1997 wave response studies showed that 
Alternative 6 met the threshold for wave heights in the entrance channel, there has been 
concern that the Alternative 6 configuration would not improve navigational safety in the 
entrance channel because incoming vessels would still be subject to navigating in a 
"following sea" environment. This is defined as waves that are traveling in the same 
direction as the vessel. Coast Guard Guidance (U.S. Coast Guard 1985) states that 
"Operation in a following sea, especially a breaking sea, involves the risk of having the 
stem lifted up and rammed forward by the onrushing swell or breaker. The result, surfing 
down the face of a wave has always been recognized as an extremely dangerous situation, 
one which is nearly impossible to control, and quite often ends up forcing the boat to 
broach and roll over or to pitchpole." 
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While the harbor surge condition is affected by the HEIGHT of the wave, the 
navigational safety issue is not primarily related to wave height; it is primarily related to 
the wave length, vessel length, and vessel speed. WES found that "in following waves, 
wave height was not the most important parameter influencing the vessel's behavior. 
Vessel speed and wave length were the most influential parameters. No controllability 
problems were present at the highest speed (8 knots) or the shortest wave length (1/2 the 
length of the vessel). When the speed of the vessel is less than 8 knots and the wave 
length is greater than 1/2 the length of the vessel, the vessel begins losing 
maneuverability. At vessel speeds of 4 knots or less, the vessel stops responding to the 
rudder." (U.S. Army Waterways Experiment Station 1996; Hadley et al. 1997). 

Wave lengths affecting the harbor entrance range from 21.9 feet to 439.5 feet. Nearly all 
of them range between the 9-second and 20-second wave period, translating to wave 
lengths of 197.8 to 439.5 feet. Vessels utilizing the harbor range from 20 feet to about 
100 feet in length. The maximum speed allowed in the entrance channel is one that 
produces no wake--less than 5 knots. According to the U.S. Army Waterways 
Experiment Station, Alternative 6 does not provide any protection to the harbor entrance 
from waves coming out of the south, since the waves would be expected to move along 
the interior mole, creating a following wave environment (U.S. Army Engineer 
Waterways Experiment Station 1996; Hadley et al. 1997). Only vessels with lengths of 
98 feet or more would be able to avoid losing control at the 197.8 foot wavelength. 
Therefore, vessels would be navigating in a following sea with wave lengths longer than 
1/2 the vessel length approaching 100 percent of the time. This represents a very 
substantial increase in navigability hazards, which are further increased by adding a 
possible collision with the rock structures confining the entrance channel on both sides. 

As the harbor entrance is now configured, vessels have some flexibility in their direction 
of approach to the harbor entrance, thereby frequently being able to avoid the following 
sea condition. With the alignment of the entrance channel for Alternative 6, there is no 
such flexibility. Vessels would nearly always be navigating in a following sea. 

Because of the orientation of the entrance channel for Alternative 6, vessels in the 
channel are subjected to following waves (waves traveling in the same direction as the 
vessel). Hazards would be further increased by adding a possible collision with the rock 
structure by the vessel, as much of the entrance channel would be confined between two 
rock structures. Vessels entering the channel would always be traveling at slow (no­
wake) speeds, and the wave lengths nearly always exceed the 1/2L threshold for the 
existing southerly wave conditions at the harbor site. Vessels would be routinely 
subjected to extremely hazardous navigation conditions. 

It would make no difference how the interior mole is aligned for Alternative 6. No matter 
which interior orientation is considered, the entrance channel is still subjected to direct 
southerly wave attack and following sea conditions, because there is nothing to break the 
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oncoming waves. It is not possible to develop a design for Alternative 6 that would 
rectify the navigational hazard conditions. The entrance channel would need to be 
oriented so that vessels could approach at 15 degrees (U.S. Coast Guard 1985) to avoid a 
following sea condition. Vessels will be unable to avoid these hazardous conditions. 
Therefore, additional detailed study on a potential modified design for Alternative 6 was 
not conducted. 

Alternatives 1, 2, 3, and 4 would provide protection for a vessel approaching the entrance 
to the channel. A vessel would be able to approach the breakwater with sufficient speed 
to maintain rudder control and then, when it moves into the protection of the breakwater, 
reduce speed and enter the harbor at no-wake speed with full control for a wide range of 
wave conditions (U.S. Army Engineer Waterways Experiment Station 1996; Hadley et al. 
1997). 

4.4.1.3 Harbor Flushing. Adequate flushing will greatly reduce or eliminate the 
potential for stagnation of water in a marina and will help maintain biological 
productivity and aesthetics. It was therefore important to determine the flushing rates for 
the existing conditions and for the proposed alternatives, to assure that the selected design 
does not cause a significant water quality degradation. 

A study to determine the effects of the proposed alternatives on the exchange rate for 
harbor waters (flushing) was completed by the WES (Wang et al. 1995). That study is 
reproduced in Appendix B of the 1994 FSEIS. The flushing study referenced a 1983 
source by Clark which stated that a period of more than 10 days should be considered an 
unacceptable flushing time. WES subsequently provided additional information on 
flushing rates in a letter dated 14 July 1994, Subject: An Additional Numerical Model 
Run for Modified Plan 2 in the Ma 'alaea Harbor, that cited a Region IV 1985 source for 
a 5-day threshold (Houston 1994). Present EPA guidelines now suggest that different 
flushing rates may be appropriate for different regions, depending on tide and position. 
(EPA 1993). 

According to the two WES studies, existing harbor flushing is estimated to range from 
2.1 to 2.9 days, with an average of 2.6 days. Alternatives 1, 2, and 3 would increase 
flushing time to a range of 3 .8 to 4.4 days, with an average of 4.1. The range for 
Alternative 6 would be 5.3 to 6.3 days, with an average of 5. 7 days. Alternative 6 would 
increase the flushing rate to outside the suggested 5-day threshold. In 1997 WES 
converted the flushing time in days to the newer method which reports flushing time as 
the amount of a conservative substance that is flushed from the basin over a 24-hour 
period (Wang 1998). For the existing condition the average flushing percentage is 50.3 
percent; Alternative l would be 38.3 percent; and Alternative 6 would be 25. 7 percent. 

Although not specifically studied by Wang et al (1995), the flushing rate for Alternative 4 
is not expected to increase significantly over existing conditions. The entrance channel in 
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this alternative is in general alignment with the prevailing winds, and since the harbor 
flushing is primarily wind-driven, the prevailing winds would push the surface waters out 
of the harbor without restrictions, allowing bottom waters to flow into the harbor. 

The flow of approximately one million gallons per day of filtered seawater from the Maui 
Ocean Center into the harbor was not included in the flushing studies. Although not a 
significant water source, it would improve the flushing slightly for all alternatives. 
Further, the flushing modeling studies did not include three 36 inch circulation culverts 
which would be built into the arm connecting the State's proposed center mole to the 
north side of the harbor. These three 36 inch circulation culverts are also expected to 
improve flushing slightly for all alternatives. 

4.4.1.4 Harbor Oscillation. Because the Alternative 6 configuration would 
create several additional confined areas within the harbor, there was concern that this 
condition would result in problems associated with harbor oscillation (a rocking motion 
of the harbor water from one side to another). Therefore, it was subjected to a study to 
determine the potential for this problem to occur. That study (Thompson and Hadley 
1994) can be found in Appendix G of the 1994 FSEIS. 

In conjunction with the additional wave response studies, harbor oscillation studies were 
updated in 1997 in order to incorporate changes in the modeling technology and to 
evaluate the potential for harbor oscillation problems with the other alternatives 

The results of the updated harbor oscillation study indicated that Alternatives 1 and 6 
may be expected to experience stronger oscillations than the existing harbor particularly 
at lower frequencies. The increase is due to the addition of structures within the harbor, 
creating more confined comers. However, the study concluded that oscillation at lower 
frequencies do not present safety concerns (Hadley et al. 1997). That study can be found 
in Appendix K. 

4.4.1.S Proiect Economics. Although the Council on Environmental Quality's 
National Environmental Policy Act regulations do not require an economic analysis of 
alternatives, it does provide that economic information is properly included in an EIS 
when economic factors will be considered by decisionmakers in the choice between 
alternatives. 

The HED completed an economic analysis for all alternatives in February 1998. (see 
Appendix A). The results of the analysis are summarized in Table 4. The benefit-cost 
ratio for Alternative 1 was estimated to be 2.59 to 1, the highest of the alternatives. The 
lowest benefit-cost ratio was 1.14 to 1 for Alternative 6. 
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Table 4 
Project Economics 

Alternative 
Item 1 2 3 4 6 

Benefits ($000) 2,407 2,407 2,407 2,407 743 
Costs ($000) 929 1,016 1,054 1,210 649 
Benefit-Cost Ratio 2.59 2.37 2.28 1.99 1.14 
Net Benefits ($000) 1,478 1,391 1,353 1,197 94 

Alternative 1 has the highest benefit-cost ratio and Alternative 6 has the lowest, with 
benefits only marginally higher than the costs. The National Economic Development 
(NED) plan is Alternative 1. 

4.4.2 ENVIRONMENTAL STUDIES 

4.4.2.1 Design Modifications to Avoid/Minimize Adverse Impacts. Since 
release of the 1994 FSEIS, HED has modified the Alternative 1 to further reduce the 
amount of aquatic habitat directly impacted to the extent practicable (See Figure 15). The 
originally proposed plan would have directly affected 13 .0 acres of aquatic habitat. The 
current proposal reduces those impacts to 11.89 acres of aquatic habitat, including about 
4.8 acres of coral reef. 

With design modifications, the impacts to Buzz' No. 1 and No. 2 surf sites have been 
largely eliminated by downscaling the size of the seaward extension of the revetted mole 
at the base of the south breakwater extension. The toe of the revetted mole is to be 
maintained within 100 feet of the existing structure, so that development is out of the 
Buzz' 2 riding area. The revetted mole will also be tapered from Station 0+00 to its full 
width at Station 3+70, providing additional maneuvering area for surfers. 

In addition, instead of constructing the south breakwater extension with multiple layers of 
concrete armor units (dolos), a single layer of concrete armor units (core-lac) would be 
used. This change would reduce the breakwater footprint so that the area typically surfed 
at Buzz' No. 1 would not be impacted by construction of this feature. 

Similar modifications were also made to Alternatives 2 and 3. 

4.4.2.2 Mitigation for Unavoidable Adverse Impacts. In order to develop a 
plan to effectively mitigate the proposed project's unavoidable impacts on coastal 
resources, an interagency team was formed consisting of representatives from the Hawaii 
Coastal Zone Management (CZM) Program; Hawaii Department of Land and Natural 
Resources (DLNR) (Division of Aquatic Resources and Division ofBpating and Ocean 
Recreation); National Marine Fisheries Service (NMFS); and U.S. Anny Corps of 
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Engineers, Honolulu District (HED). Specifically, the mitigation plan addresses the 
proposed project's impacts on surf sites, a small beach area located within the existing 
harbor, the coral reef ecosystem within and outside the existing harbor, water quality both 
in and outside of the existing harbor, and threatened and endangered species. The 
mitigation plan contains numerous measures to enhance protection for these resources, 
and provided the basis for the determination by the Hawaii Office of Planning, DB EDT 
that the proposed project was consistent with the objectives and policies of Hawaii's 
Coastal Zone Management Program. The DBEDT provided that consistency 
determination on 12 September, 1996. 

The details of the mitigation plan are presented in Final Mitigation Plan/or the Ma'alaea 
Harbor for Light Draft Vessels, Maui, Hawaii, 5 June 1996 contained in Appendix C. In 
addition the mitigation plans are discussed in Chapter 5, Environmental Consequences, 
to evaluate their probable effectiveness in mitigating the unavoidable adverse impacts. 

4.4.2.3 Sediment Analvsis. The harbor sediments were sampled and analyzed for 
the 32 hazardous compounds and eight metals specified in 40 CFR Part C 261.24, Table 1 
in October 1996 in order to respond to public concern regarding the possible 
contamination of the harbor sediments. The laboratory results of the analyses are 
presented in Appendix B. None of the substances tested were above allowable limits, and 
most were below the detection limits. 

4.4.2.4 Coral Studies. In accordance with the provisions of the mitigation plan 
described above, the University of Hawaii (UH), under contract by the HED, has 
performed a baseline assessment to quantify substrate types, coral cover, coral diversity, 
fish density and fish diversity. Based on the results of the survey and prior experience 
with coral transplantation, recommendations for mitigation measures were developed. 

University of Hawaii (UH) researchers who assessed more than 50 transects found areas 
of coral cover outside the harbor in the range of 30-40 percent. Coral coverage within the 
harbor reached about 51 percent near the entrance channel of the harbor. As a result of 
the survey, the amount of coral reef that would be affected by each of the alternatives is 
higher than originally calculated by FWS in its Fish and Wildlife Coordination Report 
(4.8 acres vs. 3.7 acres). Section 3.10.2 describes in more detail the results of this study. 
The complete UH report is contained in Appendix D of this document. 

The study also found that transplantation of corals to be impacted was not recommended 
because (1) the corals inside the harbor are adapted to low-motion energy and would not 
survive relocation to higher water motion regimes; and (2) coral colonies outside the 
harbor are too large for transplanting and cannot be easily fragmented into moveable 
sized pieces. It also found no areas within close proximity that are suitable for coral 
transplantation or artificial reef placement. · 
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4.5 COMPARATIVE EVALUATION OF ALTERNATIVES 

A brief comparison of the features and effects of each of the alternatives is presented in 
this section. In addition, Table 5 presents this information in a comparative matrix form. 

4.5.1 EFFECTS COMMON TO ALL ALTERNATIVES 

4.5.1.1 Achievement of Project Purposes. All alternatives would provide surge 
protection in the harbor and entrance channel and would increase the berthing capacity of 
the harbor. The beneficial effects of the State's plans to provide loading dock, fuel 
facility, and comfort stations would occur with any of the alternatives. 

4.5.1.2 Other Effects. Boat traffic and fishing pressures in the area may be 
expected to increase for all alternatives. Vehicular land traffic would also be expected to 
increase in the harbor area. Because of the mitigation planned for this project, and the 
improvements already made by the Maui Ocean Center project and those planned by the 
State of Hawaii Department of Transportation, effects of the harbor improvements on 
traffic conditions in the project area are expected to be insignificant 

The HED's analysis of baseline data suggests that the ongoing deposition of sediment 
into the harbor via three drainage channels wiJI continue until construction and 
landscaping of the Maui Ocean Center complex and other developments are completed, 
even if no improvements to the harbor are constructed. These non-project effects on 
water quality could increase in the future as the area surrounding the harbor is developed; 
however, the County's imposition of Best Management Practices (BMPs) and other 
measures to make any new development meet applicable water quality standards could 
largely control or even reduce these prospective impacts. In addition, planned 
commercial and residential development in the drainage basin will result in a conversion 
from agricultural to commercial/residential uses. As more impervious surfaces are 
constructed, stormwater discharge will increase, but sediment input will decrease. 

It appears that the harbor currently serves as a " trap" for the sediments introduced into the 
harbor, and that the impact on water quality is largely confined to the harbor itself. This 
will continue to be true under any of the alternatives. 

The construction of the alternatives would also result in an increase in noise. The noise 
from dredging would attract some species, but may disturb others, such as the endangered 
humpback whale. In consultation with the National Marine Fisheries Service (NMFS), 
the HED has developed procedures to limit the effects of noise from blasting on the 
humpback whale; specifically, blasting would occur only during periods when humpback 
whales are not present in the Ma'alaea Bay area. 
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The construction of any of the alternatives will result in increased berthing capacity and 
thus increased vessel usage of the harbor. Increased vessel usage will increase the 
suspension of sediment within the harbor and may further degrade the water quality. 
However, due to the harbor's ability to act as a sediment ''trap", these siltation effects are 
not anticipated outside the harbor. Additionally, the change in upland activity is expected 
to reduce the amount of sediment entering the harbor through the three storm drains, thus 
reducing the amount of sediment available to be resuspended by vessels. 

The impacts of the construction of any of the alternatives and resulting increased usage of 
the harbor is not expected to jeopardize the continued existence of any threatened or 
endangered species. Humpback whales may be displaced from a portion of their habitat 
by increased boat traffic, and a small number of green sea turtles may be adversely 
affected by displacement, loss of some feeding habitat, or injury and mortality due to 
blasting, dredging and construction; however, the area known as "Turtle Town" is outside 
the area of potential effect and will not be affected. NMFS has determined that none of 
the alternatives would jeopardize these animals if appropriate safeguards are taken. 

The construction of all alternatives would also destroy benthic organisms that currently 
exist in the footprint of the new structures and dredge areas. However, the new structures 
would provide new habitat for many marine species, and an increase in the populations of 
generalized reef-dwelling fish species after completion of the construction of any of 
these alternatives is expected. As a result, increased fishing should occur near the new 
structures. The soft bottom areas would be rapidly recolonized by organisms similar to 
those being lost. 

Increased usage of the harbor from construction of any of the alternatives would also 
result in increased vehicular land traffic in the project area. The State has analyzed these 
traffic impacts in a study which was presented in Appendix D of the 1994 FSEIS. The 
study concluded that without mitigation, levels of service at the intersections of all three 
roads leading to and exiting the harbor would be reduced. With the planned mitigation 
and the improvements already made by the Maui Ocean Center and those planned by the 
State of Hawaii Department of Transportation, traffic impacts would not be significant. 

It is expected that the State's improvements to the harbor facility would result in 
increased value to real property in the harbor area. As a result, associated property tax 
revenues could also increase. 

4.5.2 EFFECTS UNIQUE TO ALTERNATIVES 

4.5.2.1 Achievement of Proiect Purposes. Alternatives l, 2, 3, and 4 would 
improve navigation conditions within the harbor. Alternative 6 would pose significant 
navigation hazards in the entrance channel because vessels would be continuously 
subjected to a dangerous "following sea" condition. 
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With Alternatives 1, 2, 3, and 4, the State would provide the full range of development 
described in Section 4.3.2. With Alternative 6, because of the smaller number of berths 
that could be provided as well as the lack of space for some facilities, only the loading 
dock, fuel facility, comfort station, and picnic facilities at the west end would be 
provided. The existing boat ramp would be eliminated to make room for additional 
berths. The sewage treatment facility would not be constructed, nor would the other 
facilities planned for the center, south, and east moles (parking, administration facilities, 
access, etc.). 

The construction of any of the alternatives would have a temporary adverse effect on the 
water quality within the existing harbor, primarily through increased turbidity from 
dredging and construction activities. Since Alternatives 1 through 4 also require dredging 
outside of the existing harbor and entrance channel, their construction would also 
adversely affect water quality outside of the existing harbor. However, the HED will 
include in the contract specifications the requirement that silt containment devices will be 
used during construction activities which will effectively limit these effects to the 
immediate construction area. 

For Alternatives I, 2, 3, and 4, the number of boats berthed within the harbor basin would 
increase from 89 to about 214 (six vessels take up two slips) under the DBOR's proposed 
berthing plan, a 140 percent increase. This would meet about 60 percent of the current 
demand for additional berthing at Ma'alaea Harbor. Full development of the local 
sponsor's planned improvements could occur with Alternative 1. Alternatives 2, 3 and 4 
would allow development of all the State's improvements with the exception of the bus 
tum-around on the south breakwater. Alternative 6 would allow an increase of 37 percent 
in the number of boats berthed within the harbor basin, from 89 to 122 (six vessels 
occupy two slips each). This would meet 11 percent of current demand. Partial 
development of the local sponsor' s planned improvements could occur, including, 
improvements to the loading dock, construction of a fuel facility, construction of a 
picnic/park area, and addition of a comfort station. It would not accommodate planned 
improvements for the center mole, south mole, and east mole. 

4.5.2.2 Harbor Flushing. According to the July 14, 1994 flushing model run by 
WES (Appendix B, 1994 FEIS), the average flushing rate would increase from 2.6 days 
to 4.1 qays for Alternatives 1 - 3. For Alternative 6, the average flushing rate would 
increase to 5.7 days, which does not fall within EPA Region IV's suggested threshold of 5 
days. Utilizing more recent EPA guidelines regarding harbor flushing (WES January 20, 
1998; Appendix K), Alternatives 1 - 3 would reduce the flushing rate from about 50% to 
38%; Alternative 6 would reduce it to about 26%. Mitigation to improve flushing for 
Alternatives I - 4 would include construction of three 36 inch circulation culverts in the 
arm connecting the north side of the harbor to the State's center mole/service facility. 
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4.5.2.3 Effects on the Aquatic Ecosystem. Alternative 1 wotµd alter 
approximately 11.89 acres of coral reef, coral rubble, and sand bottom and associated 
benthic organisms. About 5. 76 acres would be filled, and 6.13 acres would be dredged. 
About 4.8 acres of coral reef would be affected. Approximately 1.5 acres of habitat 
would be provided with the new structures, resulting in a net loss of3.3 acres of coral 
reef habitat. 

Alternative 2 would alter about 11 .48 acres of coral reef, coral rubble, and sand bottom 
and associated benthic organisms. Approximately 5.35 acres would be filled, and 6.13 
acres would be dredged. 4. 7 acres of coral reef would be affected. About 1.5 acres of 
habitat would be provided with the new structures, resulting in a net loss of about 3.2 
acres of coral reef habitat.. 

Alternative 3 would impact approximately 11.69 acres of coral reef, coral rubble, and 
sand bottom and associated benthic organisms. Fill would consist of 5.56 acres, and 
dredging would affect 6.13 acres. About 4. 7 acres of coral reef would be affected. About 
1.7 acres of habitat would be provided with the new structures, resulting in a net loss of 
about 3.0 acres of coral reef habitat. 

Alternative 4 would result in effects to 18.59 acres of coral reef, coral rubble, and sand 
bottom and associated benthic organisms. Of this amount, 8.08 acres would be filled, and 
10.51 acres would be dredged. 2.3 acres of coral reef would be affected. About 2.2 acres 
of habitat would be provided with the new structures, resulting in a net loss of about 0.1 
acres of coral reef habitat. 

For Alternative 6, 8.54 acres of coral rubble and sand bottom and associated benthic 
organisms would be lost. About 1.47 acres would be filled, and 7.07 acres would be 
dredged. About 1.0 acres of coral would be affected due to dredging within the harbor. 
An estimated 1.8 acres of new habitat would be created with the new structure, resulting 
in a net gain of 0.8 acres of coral reef habitat. No coral reef outside the harbor would be 
affected. 

4.5.2.4 Effects on Surf Sites. Alternative 1 would result in the complete loss of 
the Off-the-Wall surf site. Impacts to other surf sites have been largely avoided by design 
modifications. 

Alternatives 2 and 3 would also result in the complete destruction of the Off-the-Wall 
surf site. Design modifications similar to Alternative 1 would be made to avoid and 
mjnimize impacts. Further, Alternative 3 would result in the modification of Buzz's No. 
1 and No. 2 surf sites. 

Alternative 4 would completely destroy Buzz's Nos. 2 and 3 and result in a reduction of 
the quality of the waves at Buzz's No. 1 and Off-the-Wall. 
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Alternative 6 would have no effect on any surf sites. 

4.5.2.5 Effects on Sandy Beach. Alternatives 1-4 would provide for an 
additional berthing area in the eastern part of the harbor. As a result, a small sandy beach 
at the base of the eastern mole would be lost due to the construction of these alternatives. 
The beach would also be directly impacted by construction of Alternative 6. Because the 
channel would not be protected, the beach would be heavily covered with rock to protect 
against wave action. 

• : 
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Table5 
Comparative Evaluation of Alternatives 

Feature/Resource Alternative I Alternative 2 Allernatlve 3 Alternative 4 Alternallve 6 
Entrance Channel 610 feet long 610 feet long 610 feet long 960 feet long 1,330 feel long 

150-180 feet wide 150-180 feet wide 150-180 feet wide 150-200 feet wide I 50 feet wide 
12-15 feet deep 12-15 feet deep 12-15 feet deep 12-15 feet deep 12-15 feet deep 
2.22 acres 2.22 acres 2.22 acres 5.67 acres 4.73 acres 

Turning Basin 12 feet deep 12 feet deep 12 feet deep 12 feet deep 12 feet deep 
1.72 acres 1.72 acres 1.72 acres 2.64 acres 1.38 acres 

Access Channel 720 feet long 720 feet long 720 feet long 600 feet long 950 feet long 
80 feet wide 80 feet wide 80 feet wide 80 feet wide 60-80 feet wide 
8 feet deep 8 feet deep 8 feet deep 8 feel deep 8 feet deep 
1.32 acres 1.32 acres 1.32 acres 1.32 acres 0.25 acres 

Berthing Area 0.87 acres 0.87 acres 0.87 acres 0.87 acres dredging 0.71 acres dredging 
Breakwater Seaward extension of Seaward extension of existing Detached; outside harbor; Seaward extension of Inward extension of existing 

existing south break-water; south break-water; 620 feel 650 feet Jong. existing east break-water; south break-water, within 
620 feet long. Removal of 80 long Removal of 80 feel of 850 feet long interior of the existing 
feet of existing east break- Removal of 80 feet of existing existing east break-waler harbor 
waler east break-water 

South Revetted 400 feet long Replaced by 200-foot-long NA NA NA 
Mole Tapered wave absorber 
East Revetted Mole Addition of revetted mole Addition of revetted mole Addition of revetted mole Addition of revetted mole NA 

along seaward side of along seaward side of existing along seaward side of along seaward side of 
existing mole. mole existing mole existing mole 

Center Mole 82,000 square feet 82,000 square feet 82,000 square feet 82,000 square feet NA 
1.88 acres 1.88 acres 1.88 acres 1.88 acres 

Volume and Area to 41,150 cubic yards 40,930 cubic yards 39,600 cubic yards 107,570 cubic yards 49,600 cubic yards. 
be Drellged 6.13 acres 6.13 acres 6.13 acres 10.51 acres 7.07 acres 
Volume and Area to 75,500 cubic yards 71,100 cubic yards 67,400 cubic yards 90,000 cubic yards 10,500 cubic yards 
be Filled 5.76 acres 5.35 acres 5.56 acres 8.08 acres 1.47 acres 
Total Area Affected 518,100 square feel 500,100 square feet 509,100 square feet 809,600 square feet 371,800 square feet 

11.89 acres I 1.48 acres 11.69 acres 18.59 acres 8.54 acres 
Total Berths 214 214 214 214 122 

Increase of 140% Increase of 140% Increase of 140%1 Increase of 140 % Increase of37% 
Surge Reduction Yes Yes Yes Yes Yes 
Safe Navigation Yes Yes Yes Yes No 



Table 5 
Comparative Evaluation of Alternatives 

Feature/Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 6 
Accommodates Fully accommodates Accommodates sponsor's Accommodates sponsor's Accommodates sponsor's Accommodates some or 
local sponsor's sponsor's plans. Allows 125 plans except for bus tum- plans except for bus tum• plans except for bus tum- sponsor's plans, except for 
plans additional berths. Meets around. Allows 125 additional around. Allows 125 around. Allows 125 center, south, and east moles 

60% or current demand. berths. Meets 60% of current additional berths. Meets additional berths. Meets improvements. Allows 33 
demand. 60% or current demand. 60% of.current demand, additional berths. Meets 

11 % of current demand. 
Economics Feasible. B-C Ratio is 2.59 Feasible. B·C Ratio is 2.37 Feasible. B·C Ratio is 2.28 Feasible. B-C Ratio is 1.99 Feosible. B•C Ratio is 1.14 
Water Quality May result in additional May result in additional short• May result in additional May result in additional May result in additional 

short-term exceedences in term exceedences in standards short-term exceedences in short-term exceedences in short-term exceedences in 
standards for turbidity. for turbidity. standards for turbidity. standards for turbidity. standards for turbidity. 

Basin Flushing Increased from 2.9 days to Increased from 2.9 days lo 4.4 Increased from 2.9 days to Not evaluated, but harbor Increased from 2.9 days to 
4.4 days. Meets EPA 5-day days. Meets EPA 5-day 4.4 days. Meets EPA 5•day interior is similar to 6.3 days. Exceeds EPA 5-
criteria. Reduces 24-hour criteria. Reduces 24-hour criteria. Reduces 24-hour alternatives 1,2, and 3. day criteria. Reduces 24-
flushing rate from 50% to flushing rate from SO% to flushing rate from 50% to hour flushing rate from 50% 
38% 38%. 38%. to 26%. 

Coral Reef Affected 4.8 acres 4.7 acres 4.7 acres. 2.3 acres t.O acres 
Aquatic Habitat I I. 89 acres affected. Gain 11.48 acres affccled. Gain of 11.69 acres affected. Gain 18.59 acres affected. Gain 8.54 ncrcs affected. Gain of 
Affected of 1.5 acres new habitat. 1.5 acres new habitat. of I. 7 acres new habitat. or2.2 acres new habitat. l.8 acres new habitat. 
Endangered Species May adversely affect May adversely affect May adversely affect May adversely affect Moy adversely affect 

humpback whale and green humpback whale and green humpback whale and green humpback whale and green humpback whale and green 
sea turtle, No effect on sea turtle. No effect on sea turtle. No effect on sea turtle. No effect on sea turtle. No effect on 
Hawksbill turtle or Hawaiian Hawksbill turtle or Hawaiian Hawksbill turtle or Hnwksbill turtle or Hawksbill turtle or Hawaiian 
monk seal. Will not monk seal. Will not Hawaiian monk seal. Will Hawaiian monk seal. Will monk seal. Will not 
jeopardize continued jeopardize continued not jeopardize continued not jeopardize continued jeopardize continued 

• existence of I isled species . existence of I isled species. existence of listed species. existence of I isled species. existence of I isled species. 
Surf Siles Off-the-Wall surf site lost. Off-the-Wall surf site lost. Off-the-Wall surf site lost. Buzz's No. 2 and No. 3 No effect. 

Buzz's No. l and No. 2 lost. Off-the-Wall and 
modified. Buzz's No. l sites 

modified, 
Sandy Beach Loss of small sandy beach Loss of small sandy beach Loss of small sandy beach Loss of small sandy beach Loss of small sandy beach .. 
Land Use Consistent with all local, Consistent with all local, Consistent with all local, Consistent wilh all local, Consistent with all local, 

State, and Federal land and State, and Federal land and Slate, and Federal land and State, and Federal land and Slate, and Federal land and 
resource management plans. resource management plans resource management plans resource management plans resource management plans 



5 ENVIRONMENTAL 
CONSEQUENCES 

5.1 INTRODUCTION 

This section summarizes the environmental effects that would be expected with the 
implementation of any one of the alternatives. Insignificant effects are summarize~ 
while more significant effects are discussed in more detail. Additio~ information on the 
impacts of alternatives can be found in Chapter 5 of the 1994 FSEIS. 

A team comprised of the CZM Program, DLNR's Division of Aquatic Resources, DBOR, 
HED and the NMFS developed the mitigation plan for the proposed project. The 
mitigation plan is intended to provide enhancement and protection of coastal resources 
sufficient to warrant the State's certification of the proposed project as being consistent 
with the CZM Program. The complete mitigation plan is contained in Appendix C. 

5.2 AIR QUALITY 

Construction activities would increase dust and vehicle exhaust emissions in the project 
area These effects will be temporary, affecting the near vicinity of the project site, and 
the construction contractor would be required to comply with dust control and vehicle 
emission control regulations. After construction there would be an increase in exhaust 
emissions from vehicles and power boats, but effects would not be significant because of 
the low ambient air pollutant concentrations and the strong offshore winds which blow 
them out to sea. 

S.3 NOISE 

Noise levels will increase during construction because of construction equipment, but the 
contractor would be required to limit working hours to between 0730 and 1600 HST, 
Monday through Friday. There will also be an increase in noise after project completion 
because of the greater number of power boats and increased vehicle traffic. However, 
noise levels would be compatible with surrounding land use. 

5.4 ~ 'WATER QUALITY 

During construction, turbidity would be increased while dredging, blasting, fill, and 
dredge spoil dewatering activities are completed. Exceedences in water quality standards 
for turbidity may be expected, both during construction, and as a result of increased 
turbulence caused by additional vessel traffic. Turbidity during construction activities 
would be controlled as strictly as possible, using silt curtains or other silt containment 
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measw-es to restrict tw-bidity impacts to the smallest area possible. HED would 
implement additional measw-es, including the conditions which are expected to be 
required for the Water Quality Certification issued by the State of Hawaii Department of 
Health wider Section 401 of the Clean Water Act, to ensw-e that water quality impacts are 
kept to a minimum. These measw-es are contained in Section 5.18 below. 

The major cause of algae blooms and chlorophyll A exceedences is unknown. A DOH 
Task Force is studying the problems. The DBOR and DAR will organize and accomplish 
a shoreline cleanup of Hypnea musciformis in and adjacent to the harbor utilizing private 
and public resow-ces. 

Regardless of whether any new harbor project is constructed, runoff into the harbor will 
continue to degrade harbor water quality. At present, the uplands adjacent to the harbor 
are no longer being planted in pineapple as they were in the past. As planned 
development continues and weedy vegetation covers these area there will likely be less 
sediment in the runoff that finds its way into the harbor. Commercial and residential 
development planned for the area surrowiding the harbor, and associated paved SW'faces, 
will likely increase stormwater inputs contributed by the three ditches that drain into the 
harbor, although the amowit of sediments in the runoff will likely decrease. In addition, 
the input of relatively clean seawater from Maui Ocean Center will further dilute 
stormwater rwioff, and aid slightly in harbor flushing. Turbulence caused by increased 
boat traffic within the harbor will resuspend fine sediments, but the reduced sediment 
load would result in an increase in water quality within the harbor because there would be 
less sediment for boating traffic to resuspend. The effects on the harbor water quality of 
other potential components of the increased stormwater input, such as pesticides and 
herbicides for landscaping purposes and other w-ban constituents, would likely be 
adverse. However, the reduction in agricultural chemical inputs may offset those adverse 
effects. 

Current exceedences of enterococci in the harbor may be caused by stormwater runoff 
from the three drainage ditches discharging into the harbor. Discharges would be 
expected to increase in the futw-e with development of upland areas. The proposed 
harbor project would not contribute to further exceedences of this water quality 
parameter, and particularly with the construction of new harbor sewage facilities by the 
State. 

Because flushing rates would be reduced for each of the alternatives relative to existing 
conditions, mixing and dilution with waters outside the harbor would be slowed; this may 
cause a slight degradation of water quality within the harbor. Alternatives l, 2, and 3 
would each add about 1-1/2 days to the existing flushing rate. Alternative 6 would add 
about 3-1/2 days, and would exceed the 1985 EPA Region IV suggested flushing rate 
threshold for a coastal marina. Additional information is presented in-the next section on 
harbor flushing. 
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Dredging, filling, and blasting activities are not likely to release hazardous or toxic 
contaminants into the aquatic environment. Testing of the harbor sediments showed that 
all contaminants for which the sediment was analyzed were at very low levels, and most 
were not detected. 

An application was submitted to the Hawaii Department of Health to obtain certification 
under Section 401 of the Clean Water Act. Certification has not yet been received. The 
conditions likely to be imposed by this certification are listed in Section 5.18.2. A 
working draft of the certification is contained in Appendix H. If State 401 certification is 
received, water quality standard violations are not anticipated. 

5.5 HARBOR FLUSHING 

The threshold for coastal marina flushing suggested by EPA Region IV was 5 days (EPA 
1985). Existing harbor flushing is estimated to range from 2.1 to 2.9 days, with an 
average of2.6 days. EPA guidelines now suggest that different management measures for 
flushing rates may be appropriate for different regions, depending on tidal range and 
position. These more recent guidelines measure flushing as a percentage of a conservative 
substance that is flushed from the harbor in 24 hours (EPA 1993). The EPA provides 
guidelines for States to establish flushing criteria for harbors. The State of Hawaii has 
not yet established a flushing rate for coastal marinas. The flushing study performed by 
WES for the 1994 FSEIS characterized flushing by the older method of determining 
number of days to flush the harbor, rather than the newer method of determining the 
percentage of reduction in 24 hours. WES has subsequently supplemented its study by 
calculating flushing rates using the more recent guidelines (Wang 1998). 

Flushing rates for each of the alternatives are presented in table 6. Alternatives 2 and 3 
were not specifically modeled for flushing because their configurations are very similar to 
Alternative 1. All features differing from Alternative 1 are outside the harbor and would 
not affect circulation patterns within the harbor to a great degree. Therefore, it is 
asswned that flushing rates for Alternatives 2 and 3 are the same as Alternative 1. 

In the modeling, for Alternatives 1, 2, and 3, the proposed breakwater deflects the 
incoming flow from the southwestward direction to straight south with an increased 
velocity. The original southwestward flow becomes a northward compensation flow 
behind the proposed breakwater. A noticeable eddy was generated around the tip of the 
proposed breakwater, which has an effect on the flow around the mouth of the harbor and 
its vicinity. Inside the harbor, the velocity pattern is similar to the existing condition. 
Comparing the direction of the surface and bottom flow, the wind-induced two-layer flow 
persists (surface layer flows outward while bottom layer flows inward). Toe flushing rate 
would be reduced from about 51 percent to about 38 percent. Because lower layers in 
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confined places in the harbor can act as traps for fine sediment and organic detritus, these 
areas could develop low dissolved oxygen concentrations. Low DO concentrations can 
impact aquatic life when normal DO is lower, especially when temperatures are higher. 

Table 6 
Effect of Alternatives on Longest Predicted Harbor Flushing Rates 

(in days and percent in 24 hours) 
Alternative Alternative Alternative Alternative Alternative 

1 

Existing 1 2 3 4 6 
2.9 days 4.4 days 4.4 days 4.4 days NA 6.3 days 

50.3% 38.3% 38.3% 38.3% NA 25.7% 
Alternative 4 was not studied. However, based on wind and circulation patterns, the alignment of the 
new entrance channel would allow wind-induced exchange of waters similar to existing conditions. 
Wang did not compute 24 hour percentage for Alternatives 2 and 3, but they are assumed to be the 
same as Alternative I. Source : Houston 1994; Wang 1998. 

For Alternative 6, the flow in the bay hardly changed in comparison with the existing 
condition. Inside the harbor, velocity slightly increases along the tip and east side of the 
mole due to the new configuration. A restricted section is created between the mole and 
the north bank which act like a control section limiting the velocity variation otherwise 
possible. Also, the mole structure itself decreases the harbor area with which water can 
freely exchange (Wang and Cialone 1995). The flushing rate would be reduced from 
about 51 percent to about 26 percent, meaning that about¼ of the harbor water is 
replaced in a 24-hour period. Effects of the reduction in flushing would be similar to 
Alternatives 1 through 4, but would be expected to occur to a greater degree. 

5.6 LITTORAL PROCESSES AND SHORELINE STRUCTURES 

Based on site investigations and observations throughout the study period, there is no 
discernible longshore transport of sand within the project area. None of the proposed 
alternatives is likely to have an effect on littoral process; therefore. it is unlikely that any 
beaches east of the east breakwater will be affected. 

5. 7 SURFACE DRAINAGE AND SEDIMENT DEPOSITION PATTERNS 

Coastal flooding in the area will not change as a result of any of the alternatives. The 
project would be designed to comply with applicable Federal, State, and county 
regulations regarding flood plain management 

Surface drainage and sediment deposition patterns are not expected to increase from the 
existing condition as a result of any of the alternatives. 

I 
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5.8 BIOLOGICAL RESOURCES 

5.8.1 TERRESTRIAL 

There would be no adverse effects on terrestrial wildlife resources from any of the 
alternative plans. 

5.8.2 MARINE RESOURCES 

Details regarding impacts to marine resources are presented in the 1994 FSEIS, Section 
5.10. Modifications have been made to the proposed project design to avoid and 
minimize effects, and revised information on the amount of marine habitat, and in 
particular coral reef to be affected by the proposed action and alternatives is presented in 
the following paragraphs. 

Each of the alternative plans would result in direct and secondary adverse impacts to 
aquatic resources. The direct impacts of dredging and filling would include loss of 
corals, demersal fishes, sedentary macroinvertebrates, and benthic algae, as well as the 
permanent alteration of marine benthic habitat. 

The new harbor entrance channel would provide additional edge habitat and increase 
habitat diversity within the project vicinity. Fisheries may be locally enhanced as a result 
of the placement of breakwater and revetment structures on barren sand or other 
depauperate substrate. The armor units and rocks would provide new habitat for some 
algae, benthic invertebrates, and reef fishes. According to the FWS ( 1994 ), reef surfaces 
exposed by dredging often become recolonized by reef-building species. Dredging 
within the harbor area could attract fish to feed on exposed benthic organisms. Dredging 
sediments will be contained within a silt curtain or other measure to limit turbidity 
effects. 

Indirect impacts on corals and other filter-feeders and algae would be expected as a result 
of temporary degradation of nearshore water quality. These effects may include 
smothering caused by excessive sedimentation, abrasion of corals by current-driven 
suspended sediments, and reduced primary productivity from decreased light levels. This 
temporary degradation would be expected as a result of increased levels of suspended 
sediments and turbidity generated by project-related blasting and dredging of sea bottom, 
dewatering of dredged material, and discharging of fills. However, silt containment 
measures will be utilized during construction activities to restrict these effects to the 
smallest area possible. In addition, J okiel and Brown ( 1998) stated that adverse sediment 
damage to adjacent reefs is not anticipated as long as best management practices are 
employed. Sediments carried out of the harbor would be kept in suspension by wave 
action and would be transported offshore. · 
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Table 7 shows the amount of aquatic habitat that would be affected with each of the 
alternatives. Coral reef are broken out. Because of modifications made to the alternative 
plans to avoid and minimize impacts, these acreages have been recalculated since receipt 
of the Final FWCA report and differ from the figures provided therein. Because a 
baseline coral study recently completed (Jokiel and Brown 1998) provided more accurate 
information on existing coral resources, the loss of coral reef would be higher than 
originally estimated. Figures 16, 17, 18, 19 and 20 show the features of the alternatives 
with respect to existing coral resources. 

Table7 I 

Amount of Aquatic Habitat Affected (in acres) 
Type of Habitat Alternative Alternative Alternative Alternative Alternative 

I 2 3 4 6 
Total Aquatic 11 .89 11.48 11 .69 18.59 8.54 
Habitat 

1.0 I Coral Reef 4.8 4.7 4.7 2.3 

5.8.2.1 Alternative 1. - Approximately 6.13 acres would be dredged for the 
entrance channel, harbor access channel improvement, turning basin, and berthing area 
expansion, as well as for toe excavation for the new structures and removal of a portion of 
the east breakwater. Dredging for the entrance channel would affect 2.2 acres of marine 
habitat. About 5.76 acres of marine bottom would be filled in construction of the east 
mole, center mole, revetted mole, and south breakwater extension. Because of project 
modifications to avoid and minimize aquatic impacts, The total aquatic habitat to be 
affected has been reduced from 13 acres to 11.89 acres affected by dredging and filling. 
Approximately 4.8 acres would be coral reef., an increase from previously-identified 
effects of 3. 7 acres. The increase is due to a recent detailed survey which provided more 
accurate calculation of existing coral resources in the specific areas to be affected. 

Widening of the south revetted mole would cover algal communities immediately 
seaward of the south breakwater and may temporarily impact green sea tunle potential 
foraging and resting habitat. However, surveys will be required prior to construction 
activities to ensure that no turtles are in the area. 

Placement of fill for the east revetted mole would affect an area nearly completely 
covered.by sediments. This would result in a loss ofbenthic residents and algae growing 
in and over the substrate. These resources provide food and shelter for some species of 
juvenile foodfishes. Placement of fill for the center mole would cover a shoal area with 
live coral, and some areas of soft substrate. The new structures and dredged channel 
slopes would provide about 1.5 acres of habitat for a different biological community. 
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5.8.2.2 Alternative 2. The amount and location of dredging for this alternative 
would be the same as for Alternative I, and the same areas would be affected. The 
amount of fill material would be 0.41 acres less, because the south revetted mole would 
be replaced by a wave absorber. Because the same modifications could be made to 
shorten and taper the south breakwater extension, total habitat affected is reduced to 
11.48 acres. About 4. 7 acres of coral reef would be lost. 

Algal communities seaward of the south breakwater would be covered by construction of 
the wave absorber. 

Placement of fill for the east revetted mole and center mole would have the same effect as 
for Alternative 1 above. The new structures and dredged channel slopes would provide 
about 1.5 acres of habitat for a different biological community. 

5.8.2.3 Alternative 3. The amount and location of dredging for this alternative 
would be the same as for Alternatives 1 and 2. Fill would cover approximately 5.56 
acres. Total area affected would be approximately 11.69 acres, of which 4.7 acres would 
be coral reef. 

Placement of fill for the east revetted mole and center mole would have the same effect as 
for Alternative 1 above. The new structures and dredged channel slopes would provide 
about 1.7 acres of new habitat for a different biological community. 

Algal communities seaward of the south breakwater would be covered by construction of 
the off-shore breakwater 

5.8.2.4 Alternative 4. The amount of dredging would be a total of 10.51 acres. 
and the amount of fill would be 8.08 acres, for a total of 18.59 acres of marine habitat. 
Of this total, approximately 2.3 acres of coral reef would be affected. 

Creation of the new east breakwater extension and the entrance channel may impact 
potential green sea turtle foraging habitat fronting the south breakwater. Algal 
communities seaward of the south breakwater would be eliminated by the proposed 
improvements. 

Placement of fill for the east revetted mole and center mole would affect areas nearly 
completely covered by sediments. This would result in a loss ofbenthic residents and 
algae growing in and over the substrate. The new structures would provide about 2.2 
acres of habitat for a different biological community. 

5.8.2.5 Alternative 6. The amount of dredging would be a total of 7.07 acres, 
and would be confined to within the existing harbor footprint. Fill for-the new interior 
mole would consist of 1.4 7 acres, also within the existing harbor. No coral reef outside 
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the harbor would be affected. About 1.0 acres of coral reef within the.harbor would be 
lost. Total habitat affected would be 8.54 acres. 

Placement of fill for the interior revetted mole would affect areas nearly completely 
covered by sediments. This would result in a loss ofbenthic residents and algae growing 
in and over the substrate. The new structure would provide habitat for a different 
biological community 

5.8.2.6 Indirect Effects. Information from Wang and Cialone (1995) regarding 
changes in water circulation and velocities both within and outside of-the harbor was used 
to make some determinations regarding potential effects on coral reefs and other habitats 
in the project area as a result of changes in sediment deposition due to resuspension of 
fines by the increased amount of boat traffic. 

Outside the harbor, the steady north/northeast wind drives flow in the southwestward 
direction. Circulation within most small harbors is usually driven primarily by tides. The 
dynamics of Ma'alaea Harbor circulation is unusual because the wind is the dominant 
factor. Ma'alaea Harbor experiences a steady, wind-driven two-layer circulation. The 
wind pushes the water against the south breakwater inside the harbor, setting up a 
clockwise circulation. The surface circulation is opposite in direction from that at the 
bottom: the surface layer flows outward, while the bottom layer flows inward (Wang and 
Cialone 1995). 

For Alternatives 1, 2, and 3, the proposed breakwater extension would deflect the 
incoming flow from its original southwestward direction into a straight south direction, 
and the original southwestward flow would then tum northward in the area between the 
proposed breakwater extension and the west coastline. 

Inside the harbor, the circulation pattern would be similar to the existing conditions. The 
magnitude of the flow velocity would be reduced by 10 percent. The two-layered, wind­
driven flow (surface layer flows outward while bottom layer flows inward) would persist. 

Because surface flows differ in direction from the bottom flows in the harbor and harbor 
entrance, resuspended sediments within the harbor would not be expected to have a 
significant effect on the coral areas outside the proposed new harbor entrance. Bottom 
flows, where heaviest sediment would be entrained, flow into, not out of, the harbor; 
therefore, sediment laden bottom flows would not exit the harbor and would not impact 
corals outside the harbor. The surface layer of water flow carrying the resuspended 
sediments would flow out of the harbor and become entrained and move with the 
dominant southwestward surface flow caused by the north/northeast wind. 
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For Alternative 4 the alignment of the breakwater and entrance channel is nearly parallel 
to the prevailing wind, so that the wind driven water flow would be similar to the existing 
condition, with surface water flowing out and bottom water flowing into the harbor. 

For Alternative 6, the interior mole would have very little effect on the outside bay water. 
Outside the mole, but within the harbor, the channel velocity at the harbor entrance would 
be reduced by 60 to 70 percent from existing conditions. Within the harbor, inside the 
mole the circulation pattern would be very similar to existing conditions. Outside the 
harbor, resuspended sediments would behave in a fashion similar to that previously 
discussed. 

5.8.2. 7 Bottom Sediment Testing. Dredging, filling, and blasting activities are 
not likely to release hazardous or toxic contaminants into the aquatic environment. The 
harbor sediments were sampled and analyzed for the 32 hazardous compounds and eight 
metals specified in 40 CFR Part C 261 .24, Table 1 in October 1996. The laboratory 
results of the analyses are presented in Appendix B. None of the substances analyzed 
were above action limits, and most were below concentrations for detection. 

5.8.3 THREATENED AND ENDANGERED SPECIES 

Since completion of the 1994 FSEIS, additional information regarding the presence of the 
endangered hawksbill turtle and Hawaiian monk seal has been considered. 

A swnmary of coordination and consultation with the FWS and the NMFS regarding 
listed endangered or threatened species is presented below. 

NMFS prepared a Biological Opinion dated July 23, 1990, which concluded that the 
proposed activities are not likely to jeopardize the continued existence of humpback 
whales or green sea turtles in Hawaiian waters. Increased vessel activity associated with 
the expansion and operation of the harbor may adversely affect humpback whales, based 
on the likelihood of displacing whales from a portion of the cow/calf habitat. However, 
despite the potential for adding vessel traffic, the benefits of consolidating vessel activity 
in existing facilities and preserving nearshore cow/calf habitat in other areas of west Maui 
outweigh the possible adverse effects of displacement of humpback whales. NMFS 
believed that adverse impacts to whales from vessel traffic will be reduced compared to 
impacts from expected increases in vessel traffic without the project. The 1990 
Biological Opinion can be found in Appendix A of the 1994 FSEIS. 

NMFS determined that although the proposed action would not jeopardize the continued 
existence of these species, the proposed activity may result in the injury or mortality of 
green turtles. It established an incidental take by injury or mortality of one turtle during 
the course of construction. In addition, five turtles per day may be disturbed or 
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temporarily displaced. Reasonable and prudent alternatives to minimize impacts were 
also provided. No incidental take for hwnpback whales was authorized. 

Conservation recommendations provided in the 1990 Biological Opinion included: (1) 
the Statewide Boating Plan should be reviewed and harbor and boat ramp siting needs, as 
well as locations and capacities of designated mooring areas, should be revised with 
respect to listed species; (2) all non-permitted mooring structures in Ma'alaea should be 
removed; and (3) ingress/egress corridors for the expanded harbor and vessel speed limits 
within the cow/calf area of the bay should be developed and implemented. Although 
conservation measures are optional, the HED and DBOR intend to implement them. 

The FWS by letter dated February 13, 1991, concurred with the HED determination that 
the construction and operation of the facility would not affect any listed, proposed or 
candidate threatened and endangered species within the FWS's jurisdiction. A copy of 
this letter can be found in Appendix A of the 1994 FSEIS. 

Subsequent to completion of formal consultation in 1991, information came to light that 
an endangered hawksbill turtle nested in Ma'alaea Bay and a Hawaiian monk seal was 
observed basking on a beach in the vicinity ofMa'alaea Harbor. Hawksbill nesting on 
the beach fronting Kealia Pond National Wildlife Refuge was confirmed in July 1991 and 
August 1993. A pregnant female hawksbill attempting to cross the road was killed in 
1993. There are no historical data to suggest that area had previously been used by this 
species for nesting (NMFS 1995). Known nesting sites for hawksbill turtles are on the 
Island of Hawaii and on Molokai, and these turtles are commonly found in proximity to 
these sites. 

On February 8, 1993, the HED determined that because the occurrence of the hawksbill 
turtle and Hawaiian monk seal is so rare, that the proposed project was not like to affect 
these species. On February 25, 1993, NMFS concurred with the Corps determination that 
the proposed project is not likely to adversely affect either listed species, and that 
reinitiation of Section 7 consultation would not be necessary. A copy of this letter can be 
found in Appendix A of the 1994 FSEIS. 

The FWS on December 5, 1994, reviewed information about the recent sightings of 
hawks bill turtles. Based on the rarity of land sightings at the Kealia Pond National 
Wildlife Refuge and the long distance of the sightings from the Ma'alaea Harbor, the 
FWS concurred with the HED determination that the proposed harbor improvements are 
not likely to adversely affect the hawksbill turtle on their terrestrial habitat. It also 
determined that formal consultation with the FWS did not need to be reinitiated. A copy 
of the FWS letter is included in Appendix F of this DSIIEIS. 

On October 30, 1995, the NMFS stated that at least one or two hawksbill turtles may be 
present in Ma'alaea Bay during the nesting season and that adverse effects from 
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construction could occur. Impacts could include disturbance, injury and mortality from 
blasting, similar to those evaluated for green sea turtles. A revised Incidental Take 
Statement was provided to supplement the July 23, 1990 Biological Opinion to include 
the hawksbill turtle. The conditions and terms of the incidental take statement allow for 
the incidental take of one hawksbill turtle and one green sea turtle during the course of 
construction. Also, five turtles per day of either species may be disturbed or temporarily 
displaced. A copy ofNMFS letter and revised incidental take statement are included in 
Appendix F of this DSIIEIS. 

The measures identified in the Incidental Take Statement to reduce the potential for 
injury and mortality to the listed turtles will be implemented in conjunction with the 
construction of the proposed project. Measures include: (1) blasting is restricted to the 
months of June through November; (2) NMFS will be notified 10 days before blasting in 
order to monitor blasting activities~ (3) blast sites will be monitored by boats and divers 
to ensure the area is clear of marine mammals and turtles before blasting occurs; (4) 
consultation regarding charge size will occur with NMFS and the HED; (5) any 
disturbance or injury to listed species will be reported to NMFS within 24 hours; and (6) 
a report summarizing monitoring information will be submitted to NMFS. 

NMFS October 30, 1995 letter also clarified a statement in the July 23, 1990 Biological 
Opinion about potential impacts to humpback whales. It stated that its primary concern 
regarding construction impacts was the effect of blasting and potential for injury and 
disturbance to humpback whales during the winter whale season. If dredging, filling, and 
construction of revetments are conducted with reasonable care, these activities could 
result in some adverse effects, but not likely significant enough to result in a "take". No 
incidental take provisions were provided for the humpback whale. 

Federally protected species are included in Coastal Zone Management (CZM) Program 
objectives associated with coastal ecosystems. The CZM objective is to protect valuable 
coastal ecosystems from disruption and minimize adverse impacts on all coastal 
ecosystems. Based upon NMFS statement that "the project will help reduce the number 
of illegal moorings and consolidate vessel traffic so that adverse impacts to whales from 
vessel traffic will be reduced compared to impacts from expected increases in vessel 
traffic without the project", the CZM mitigation team predicted that "implementation of 
the harbor improvement project with the mitigation measures proposed by NMFS will 
promote rather than hinder the CZM Program's coastal ecosystems objective and 
policies." (Hawaii DLNR et al 1996). 

Hawaiian Islands Humpback Whale National Marine Sanctuarv. The Sanctuary 
implementing regulations rely heavily upon existing Federal, State and local laws and 
regulations to protect humpback whales. To provide supplemental protection, the 
Sanctuary has adopted existing NMFS humpback whale take and appr-oach restrictions as 
Sanctuary regulations. To supplement and complement existing Federal and State 
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regulations that address water quality and activities which would alter the seabed, the 
Sanctuary regulations prohibit any activity requiring a Federal or State permit or other 
authorization to be conducted without such pennit or in violation of the permit. The 
proposed harbor project would be constructed and operated after issuance of required 
permits and authorizations, and would therefore be in compliance with the regulations of 
the Sanctuary. 

5.9 CULTURAL RESOURCES 

Information regarding the cultural history of the project area can be found in Section 4.11 
and Appendix Hof the 1994 FSEIS. The State of Hawaii Historic Preservation Officer 
concurred with the Corps' determination of "no effect" to cultural resources by letters 
dated November 17, 1989 and January 6, 1993 (see Appendixes A and C (p. C-21) of the 
1994 FSEIS). In addition, in October 1997 approximately 60 letters were sent to 
Hawaiian organizations, knowledgeable individuals and the Office of Hawaiian Affairs 
(OHA) requesting information about the project site. As of May 6, 1998 only the Office 
of Hawaiian Affairs has replied to this request. Copies ofletters sent to OHA and the 
other addressees as well as the mailing list are located in Appendix J. Implementation of 
the harbor improvement project is not expected to result in any restriction of Native 
Hawaiian gathering rights. 

5.10 RECREATION 

5.10.1 SURF SITES 

A detailed analysis of expected impacts to surf sites is included in Appendix E of the 
1994 FSEIS. However, the proposed project has been modified to avoid or minimize 
these impacts; therefore, some of the conclusions from that analysis have been revised. 
The anticipated impacts to surf sites, with the planned project modifications, are 
addressed below. 

5.10.1.1 Alternative 1 - The proposed project, as modified, eliminates the 
previously identified impacts to Buzz's No. l and Buzz's No. 2 surf sites. Prior to the 
design modification, the south revetted mole extended seaward approximately 150 feet 
into Buzz's No. 2. By redesigning the toe of the revetted mole so that it is within 100 feet 
of the existing structure, development is limited to an area out of the Buzz's No. 2 riding 
area. The revetted mole would also be tapered to add additional maneuvering area for 
surfers. The previously identified impacts to Buzz's No. l have been eliminated by 
constructing the south breakwater extension with a single layer of concrete armor units 
(core-lac) instead of with multiple layers of concrete armor units (dolos). The Off-the­
Wall site will still be lost. The Ma'alaea Pipeline would not be affect~d. 
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5.10.1.2 Alternative 2 - Design modifications similar to those with Alternative 1 
could also be implemented with this alternative to reduce or eliminate previously 
identified impacts to Buzz's No. 1 and Buzz's No. 2. The site known as Off-the-Wall 
would still be lost. The Ma'alaea Pipeline would not be affected. 

5.10.1.3 Alternative 3 - The Off-the-Wall site would be lost and Buzz' s No. l 
and a portion of Buzz's No. 2 would be modified by the proposed detached breakwater. 
The Ma' alaea Pipeline would not be affected. 

5.10.1.4 Alternative 4 - Buzz's No. 2 would be completely lost, and Buzz's No. 
3 essentially lost by the new entrance channel and close boat traffic. Off-the-Wall and 
Buzz's No. 1 sites would be modified. The Ma'alaea Pipeline would not be affected. 

5.10.1.5 Alternative 6 - No surfing sites would be affected. 

Measures to mitigate for unavoidable effects to surf sites with the proposed alternative 
include: (1) amenities including easier access to the water via the east mole, as well as 
showers at the east and south moles will be provided for surfers; and (2) increased and 
diverse recreational opportunities for sport fishing, whale watching, diving, and 
snorkeling will also provide recreational mitigation for the loss of surfing opportunities. 
Replacement of the Off-the-Wall surf site is not recommended, since it would require 
modification of the sea bottom and result in adverse impacts to the marine ecosystem. 

5.10.2 BOATING AND NAVIGATION 

Alternatives 1, 2, 3, and 4 would allow approximately 125 additional vessels to be 
accommodated within the harbor. Of these, it is expected that 62 would be recreational, 
39 would be for commercial (occupational) fishing and 24 would be commercial 
passenger. The eastern portion of the harbor, which is now unusable for berthing 
purposes, could be fully utilized. 

Alternative 6 would allow for the addition of approximately 33 additional vessels. Of 
these it is expected that about 19 would be recreational, 9 would be for commercial 
(occupational) fishing, and 5 would be commercial passenger. The eastern portion of the 
harbor still be unsuitable for berthing purposes, and would make up a large portion of the 
entrance channel. 

All alternatives would meet the HED criteria for reducing the percent occurrence of wave 
heights within the entrance channel and berthing areas, and would fulfill the stated project 
purpose of reducing surge within the harbor berthing areas. 

Although the conclusions of the Wave Response Studies (Lillycrop et.al 1993; Thompson 
and Hadley 1994) showed that the existing harbor configuration and Alternative 6 both 
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met the threshold for wave heights in the entrance channel, that study did not investigate 
the unsafe conditions associated with navigating in a "following sea". An updated study 
(Hadley et al. 1997) did evaluate effects on navigation safety with respect to the 
"following sea" condition (waves traveling in the same direction as the vessel). When the 
wave length exceeds one half the length of the vessel ( 1/2L

5
) and wave speed exceeds the 

vessel speed, the vessel will experience a loss of maneuverability. 

Navigation conditions into the harbor would be safer with Alternatives 1, 2, and 3. The 
orientation of the south breakwater extension would allow vessels to enter the entrance 
channel and be protected from a "following sea" condition. Alternatives 1, 2, and 3, 
would provide protection for a vessel approaching the entrance to the channel. A vessel 
should be able to approach the breakwater with sufficient speed to maintain rudder 
control and then, when it moves into the protection of the breakwater, reduce speed and 
enter the harbor at no-wake speed with full control for a wide range of wave conditions 
(US Army Engineer Waterways Experiment Station 1996). Because of the orientation of 
the breakwater in Alternative 4, vessels should also be able to approach with sufficient 
speed to maintain rudder control until within the protection of the breakwater. 

Navigation conditions in the entrance channel would be more hazardous than are 
currently experienced with Alternative 6, not because of wave heights, but because of the 
orientation of the entrance channel with respect to southerly wave direction. Placement 
of the interior mole along the entrance channel, without providing any protection from the 
southerly waves, would create a "following sea" condition that would be extremely 
hazardous. Because of the orientation of the entrance channel for Alternative 6, it does 
not provide any protection to the harbor entrance from waves coming out of the south, 
since the waves would be expected to move along the interior mole, creating a following 
wave environment Hadley et al. (1997) found that 100 percent of the wave conditions in 
the entrance channel for Alternative 6 would give wave lengths longer than ½ the length 
of the vessels using the channel. Because vessels entering the channel would always be 
traveling at slow (no-wake) speeds, and the wave lengths exceed the 1/2L

5 
threshold for 

the existing southerly wave conditions at the harbor site nearly I 00 percent of the time, 
vessels would be routinely subjected to extremely hazardous navigation conditions. 

Construction of the harbor improvements is not expected to significantly restrict the 
boating community. Overall, both commercial and recreational boating would benefit 
from the expanded harbor facilities, improved navigation conditions, and enhanced 
shoreside amenities and support facilities. 

5.11 FISHING 

There are currently 13 commercial (occupational) fishermen now operating out of 
Ma'alaea Harbor. The waiting list contains 39 commercial (occupational) fishermen who 
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are expected to get a slip. Twenty-nine of the 39 commercial (occupational) fishermen 
have ongoing operations from the harbor. Full-time commercial (occupational) 
fishermen go out approximately 200 times per year and part-time fishermen go out about 
100 times per year. Part-time fishermen make up about 66 percent of all the fishermen 
using the boat ramp. It is assumed that most commercial ( occupational) fishermen stay 
within 20 miles of the Maui County area. Over 3/4 of the catch in 1980-1990 was landed 
within 20 miles (NMFS 1997). 

With Alternatives 1 through 4, an additional 10 commercial (occupational) fishermen 
would conduct operations out of Ma'alaea Harbor. It is anticipated that three new full­
time and seven new part-time fishermen would operate. This corresponds to 
approximately 600 new trips attributable to filll•time and 700 new trips attributable to 
part-time commercial ( occupational) fishermen, for a total of I ,300 additional boat trips 
per year. 

The additional 10 commercial (occupational) fishermen, from 487 to 497, would be an 
increase of 2 percent in the Statewide total average number of commercial ( occupational) 
fishermen, and an increase of 6 percent (from 179 to I 89) in the number from Maui 
County. Total average annual catch for the State would be expected to increase by 
35,300 pounds (2 percent increase) and by 21,230 pounds (6 percent increase) for Maui 
County. 

With Alternative 6, an additional 9 commercial ( occupational) fishermen would conduct 
operations out ofMa'alaea Harbor. Six of these boats are already engaged in commercial 
fishing. Three of the vessels obtaining berths will begin commercial fishing operations. 
Of these 1 is assumed to be full-time and 2 part-time. This corresponds to approximately 
200 new trips attributable to full-time and 200 new trips attributable to part time 
commercial ( occupational) fishermen. for a total of 400 additional boat trips per year. 

An additional 3 commercial (occupational) fishermen, from 487 to 490, would be an 
increase of about 0.6 percent in the Statewide total average number of commercial 
(occupational) fishermen, and an increase of about 1.7 percent (from 179 to 182) in the 
number from Maui County. Total average annual catch for the State would increase by 
10,590 pounds (0.6 percent increase) and by 7,629 pounds (1.7 percent increase) for Maui 
County. 

With respect to the Molokini Atoll Marine Life Conservation District, the DLNR Aquatic 
Resources Division has established a limit on the number of commercial permits allowed 
for the use of Molokini to ensure that increased boating activity will not place excessive 
pressures on the Conservation District. 

Because the Penguin bank, Maui, Molokai and Lanai fishing areas appears to have 
experienced a decline in the fish populations over the last 40-50 years (NMFS 1997), 
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additional fishing pressure could result in a further decline. The effects would be similar 
for Alternatives I. 2, 3, and 4, and would be expected to be of lesser magnitude for 
Alternative 6. Bottomfishing regulations being proposed by the DLNR are intended to 
increase the stock of bottomfish. 

Harvesting of edible algae from the seaward faces of the east and south breakwaters 
would not be adversely affected after completion of construction. 

5.12 TRAFFIC 

As presented in Section 5.13 and Appendix D of the 1994 FSEIS, the traffic impact study 
(Parsons Brinkerhoff Quade & Douglas 1994a; 1994b) estimated that the projected p.m. 
peak hour traffic increase for the alternatives which provide an additional 125 berths 
(Alternatives 1, 2, 3, and 4) would be 125 vehicles, which is about 5 percent of the 
projected peak hour count of2,360 vehicles for Honoapiilani Highway. Traffic increase 
due to Alternative 6 would be an additional 33 vehicles, which is about 1.3 percent of the 
projected peak hour count. A summary of the traffic impacts that would be attributable to 
the proposed project follows: 

The effects of the proposed harbor expansion would result in a decrease in the level of 
service for traffic exiting the harbor during the p.m. peak hour at all three unsignalized 
intersections. Traffic exiting the harbor during the p.m. peak hour would experience long 
traffic delays at the Old Ma'alaea Road (south) intersection with Honoapiilani Highway; 
very long traffic delays at the Old Ma'alaea Road (north) intersection with the highway; 
and extreme delays and severe congestion at the Intersection ofMa'alaea Wharf Access 
Road and Honoapiilani Highway. Levels of service (LOS) along Honoapiilani Highway 
itself would not change from the projected LOS E during the a.m. peak hour and LOS F 
during the p.m. peak hour. 

The Maui Ocean Center recently constructed adjacent to the harbor has since constructed 
improvements to Honoapiilani Highway as well as a new entrance with a traffic signal to 
alleviate traffic problems. 

Mitigation proposed for the project include a left-tum storage lane and traffic signals at 
the intersection ofHonoapiilani Highway/Old Ma'alaea Road; acceleration and 
deceleration lanes on Honoapiilani Highway; and separate right- and left-tum lanes on 
Old Ma'alaea Road. For any of these measures that are not already constructed in 
conjunction with nearby development, the State would provide the remaining measures in 
conjunction with its portion of the proposed project. With these mitigative actions the 
Levels of Service would be improved over the projected project effects, as well as over 
the existing conditions. 
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With the mitigation planned for the project, the improvements already completed by the 
Maui Ocean Center, and the widening of Honoapiilani Highway planned by the State 
Department of Transportation, the traffic increase resulting from the harbor project would 
have negligible effects. 

5.13 THE RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS, 

POLICIES, AND CONTROLS FOR THE AFFECTED AREA 

There would be no deviation from the present land use as a result of any of the 
alternatives. Although the area immediately west of the harbor is shown as a park in the 
Kihei-Makena Community Plan, it is part ofMa'alaea Harbor, and is not under the 
control of Maui County for land use designation. This area is intended to be eventually 
used for harbor parking. The parking area would be designed to incorporate green areas 
and simple recreational facilities. 

The small sand beach in the northeastern comer of the harbor would be lost with any of 
the alternatives. The beach is not suitable, nor is it safe, for use as a public beach. 
Therefore, the loss of the beach would not be in conflict with its intended uses. 

The Hawaii DLNR, Board of Land and Natural Resources issued a Conservation District 
Use permit on October 28, 1994. 

The proposed action has received a determination of consistency with Hawaii's Coastal 
Zone Management Program (Hawaii DBET I 996). 

Construction of the proposed project, as modified, and with mitigation as identified in the 
Final Mitigation Plan, provides showers for surfers on the south and east breakwaters and 
provides better access to surf sites from both breakwaters. This would further CZM 
program's recreational resources objective to provide an adequate supply of shoreline 
parks and other recreational facilities suitable for public recreation and would encourage 
expanded public recreational use of County, State and Federally owned or controlled 
shoreline lands having recreational value. The harbor improvements would enhance 
coastal resources uniquely suited for recreational activities that cannot be provided in 
other areas. 

The adciition to the existing artificial reef would replace fishery, turtle and coral habitat 
lost at the project with habitat at the artificial reef. The project would be consistent with 
the CZM policy to minimize disruption or degradation of coastal water ecosystems by 
effective regulation of land and water uses, recognizing competing water needs. The 
proposed cleanup of Hypnea would serve to preserve valuable coastal ecosystems by 
providing sites where native seaweed species could flourish and support foraging by sea 
turtles. This would also serve to improve off-shore water quality. The mitigation plans 
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for water quality effects would serve to minimize adverse impacts on all coastal 
ecosystems; improve the technical basis for natural resources management; and promote 
water quality and quality planning and management practices which reflect the tolerance 
of marine ecosystems, and prohibit land and water uses which violate state water quality 
standards. The proposed project would also be consistent with economic uses objective 
and policies. 

The proposed project is consistent with the goals, objectives, and policies contained 
within the Kihei-Makena Community Plan and the Maui County General Plan. DBOR is 
seeking a confirmation from the County of Maui that an SMA is not required for this 
project. DBOR is further consulting with the County of Maui Planning Department to 
determine whether land side work consisting of connecting the breakwater improvements 
and center mole to the shoreline within the harbor will require a shoreline setback 
variance permit or any other County authorization. 

The proposed action is consistent with the Hawaiian Islands Humpback Whale National 
Marine Sanctuary policies, goals, and objectives. The project is not likely to jeopardize 
the continued existence of the humpback whale and measures to protect whales from 
disturbance and injury would be taken during construction activities. It is consistent with 
the policies and objectives of the CZMA regarding coastal ecosystems and threatened and 
endangered species. It would help consolidate vessel traffic so that adverse impacts from 
expected increases in vessel traffic would be reduced compared to impacts from expected 
increases in vessel traffic without the project. It allows human uses of the Sanctuary 
consistent with the primary purposes of the Sanctuary. The proposed project complies 
with the Sanctuary implementing regulations, which prohibits construction activities 
without required Federal and State authorizations. 

The proposed action is consistent with the Molokini Shoal Marine Life District's policies, 
goals, and objectives. 

The proposed action will not adversely affect access to the harbor or any shoreline areas. 

5.14 SOCIOECONOMICS 

For the purposes of performing the economic analysis, the following assumptions were 
made. Of the new slips to be provided 36 will be 25-foot slips, 48 will be 30-foot slips, 
33 will be 35-foot slips, 74 will be 40-foot slips, 28 will be 50-foot slips, and I will be 
100-feet long. It was assumed that new permits for the harbor would be given out based 
on the vessels size, then its position on the waiting list. 

It is assumed that only 214 vessels will go into the new 220-slip harbor, because large­
sized vessels currently take up more than one slip. Of the 214 vessels; it is assumed that 
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all vessels in the existing harbor will be accommodated in the new harbor. With the 
assumptions as stated above, an additional 125 vessels would be accommodated in the 
new harbor. Of these, 62 would be recreational, 39 would be commercial (occupational) 
fishing, and 24 would be commercial passenger. This corresponds to a 126 percent 
increase in recreational vessels, a 300 percent increase in commercial (occupational) 
fishing vessels, and a 89 percent increase in commercial passenger vessels, with an 
overall increase of 140 percent in vessels utilizing the harbor. 

For Alternatives I through 4, total savings for the commercial (occupational) fishermen 
on the waiting list moving into the harbor are estimated at $137,380. ·This includes 
savings in time, reduced towing vehicle purchases and reduced fuel costs. Added costs 
are approximately $41,410 for slip rental. Total benefits were therefore estimated to be 
$95,970. 

The estimated number of passengers accommodated on the 24 new commercial boats is 
approximately 566 passengers per day. The Unit Day Value method was used to 
calculate the recreational benefits generated by the expanded harbor, and are estimated to 
be $1.92 million. This method assigns a value to the recreational experience of each user, 
based on the characteristics of the facility being analyzed. The value assigned for this 
analysis was approximately $13 .00 per passenger. 

For Alternative 6, total savings for the commercial (occupational) fishermen on the 
waiting list moving into the harbor are estimated at $27,800. This includes savings in 
time, reduced towing vehicle purchases and reduced fuel costs. Added costs are 
approximately $8,700 for slip rental. Total benefits were therefore estimated to be 
$19,100. 

The estimated number of passengers accommodated on the 5 new commercial boats is 
approximately 98 passengers per day. The Unit Day Value method was used to calculate 
the recreational benefits generated by the expanded harbor, and are estimated to be 
$332,000. This method assigns a value to the recreational experience of each user, based 
on the characteristics of the facility being analyzed. The value assigned for this analysis 
was approximately $13.00 per passenger. 

The increased number of boats will generate a demand for increased water and electricity 
use. At the present time the harbor uses a total of about 621,000 gallons of water per 
month, for an average of7,000 gallons per vessel per month. For Alternatives 1 through 
4, assuming 125 new vessels enter the harbor and the per boat water consumption 
remains about the same, the harbor would require an additional 875,000 gallons per 
month. For Alternative 6, approximately 231,000 gallons per month of additional water 
supply would be needed. The Maui Board of Water Supply has indicated new sources 
may need to be developed to meet such a demand. 
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Maui Electric Company is presently in the final stages of planning for a new electrical 
generating unit at Ma'alaea. Construction is expected to start about November 1998. 
This will initially be a 20-megawatt unit, expandable to 56 megawatts (Ratte 1998). This 
new generating unit would be on-line well before the increase in the number of boats and 
is capable of supplying the harbor's increased electrical needs. 

5.15 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

The proposed action (Alternative 1) would result in the modification of about 11.89 acres 
of benthic marine habitat, including the loss of approximately 4.8 acres of existing coral 
reef. This loss would be partially offset by the creation of 1.5 acres of new marine habitat 
in the form of stone revetments and additions of about 3.3 acres to the State's existing 
artificial reef, but would still result in the net loss of coral reef. There would be some 
alteration of the existing water circulation patterns. 

In order to construct access to the east breakwater, all or portions of the small beach 
would be developed into a roadway. The surf site known as "Off-the-Wall" would be lost 
as a result of the construction of the new entrance channel. 

Pursuant to the Endangered Species Act, the NMFS developed a Statement Regarding 
Incidental Take which allows the injury or death of one green sea turtle and one 
hawksbill turtle during the course of construction of the project. In addition, NMFS has 
determined that five turtles of either species may be disturbed or displaced each day 
during the construction activities. However, the implementation of the measures NMFS 
has recommended during construction of the project should prevent such injury or loss, 
and minimize any disruption or displacement. See mitigation measures in Section 5.18.4 

The proposed action would involve the irreversible and irretrievable use of human labor 
and a nonrenewable energy source ( equipment fuel). 

The harbor expansion would increase vessel traffic in the Ma'alaea Bay area 

5.16 THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE 

HUMAN ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF 

LONG:-TERM PRODUCTIVITY 

The expansion of an existing harbor and the resulting increases in land and sea ~c 
would meet the needs of the local community, while avoiding the development of new 
harbors with their associated environmental effects. Utilizing an existing harbor for 
needed facilities would limit adverse effects to an already-developed area, whereas the 
creation of new harbors to meet commercial and recreation needs would spread adverse 
impacts over a larger area 
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As recommended by the NMFS in their Biological Opinion, review and revision of the 
State Boating Plan to avoid impacts to listed species would focus development of future 
harbor/boat ramp facilities at existing facilities. 

The adverse effects associated with improvements and expansion at Ma'alaea Harbor 
would be offset by the recommended mitigation and leaving other marine ecosystems 
around Maui undeveloped. 

5.17 ADVERSE EFFECTS WHICH CANNOT BE A VOIDED 

Although silt curtains or other silt containment devices would be used during dredging, 
blasting, and filling operations to minimize water quality impacts and associated effects 
to aquatic life, there would be localized temporary adverse effects on the aquatic 
ecosystem as a result of increased turbidity during construction. 

The water quality of the harbor may continue to degrade as a result of increased inland 
development unrelated to the proposed project. The increased vessel traffic anticipated as 
a result of the harbor improvements may contribute to turbidity in the harbor. However, 
because of the decreasing agricultural use of the upland lands in favor of developed areas, 
sediment inputs would likely to be decreased. In addition. the input of chemicals for 
agricultural purposes would decrease, possibly offsetting chemical inputs from urban 
development. 

Depending upon alternative, between 8.54 and 18.59 acres of marine benthic habitat 
would be filled or dredged to create structures. This would include the unavoidable loss 
of up to 4.8 acres of coral reef. This loss would be partially offset by the creation of new 
marine habitat in the form of stone revetments, new dredged channel slopes, and 
additions to an existing artificial reef, but would still result in a net loss of coral reef. 

A small sandy beach within the harbor would be lost by the construction of a road to the 
east breakwater. 

The surf site known as "Off-the-Wall" would be lost. 
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5.18 MITIGATION FOR UNAVOIDABLE ADVERSE IMPACTS 

During construction of both the Federal and State of Hawaii portions of the proposed 
project, the construction contractor would be required to adhere to applicable Federal, 
State and local environmental protection regulations. For the Federal portion of the 
project, the contractor would be required to develop and implement an environmental 
protection plan, which would detail the measures to be used to comply with these 
regulations and with the conditions set forth in the construction plans and specifications. 
The environmental protection plan would include details of how marine resources will be 
protected from direct and secondary effects of construction. 

The unavoidable impacts of the proposed action would be mitigated as follows: 

5.18.1 AIR QUALITY AND NOISE. 

The construction contractor would be required to comply with all applicable Federal, 
State, and local regulations regarding these resources. 

5.18.2 WATE!t QUALITY 

Silt curtains and other means will be directed by the HED to confine suspended 
sediments during dredging of the entrance channel and construction of project features. 
Construction practices will be employed to prevent persistent turbidity and excessive 
transport into areas of living corals. 

Fill materials would be free of pollutants, and no contamination should result from 
construction activities. A contingency plan for containing and controlling accidental 
spills of petroleum products at the construction site, including storing absorbent pads and 
containment booms on site to facilitate the cleanup of such spills, would be developed. 

The contractor's environmental protection plan would contain the following measures: 
(1) lwnber or other construction materials treated with creosote or other preservative 
substances will not be permitted to contact the water until after at least I week of drying; 
(2) construction materials, petrolewn products, human wastes, debris, and landscaping 
substances (herbicides, fertilizers, pesticides) will not be permitted to fall, flow or leach 
into the ocean; and (3) construction and fabrication of dock assemblies, etc., will take 
place insofar as possible on fast land. 

Water quality would be monitored during construction and after construction. 

All dredged spoil temporarily stored at the project site would be placed behind watertight 
berms above the influence of the tides. No dredged spoil will be stockpiled in the marine 
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environment. All construction-related materials would be placed or stored in ways to 
avoid or minimize disturbance to the reef, with the exception of the construction 
footprint. 

Fills would be protected from erosion with armor stone as soon as practicable after 
placement to avoid additional effects of suspended sediments in the water column. 

With the exception of design modifications made to avoid and minimize environmental 
impacts, breakwaters and revetments would be constructed of large boulders and/or core­
locs to dissipate wave energy and resist erosion. 

The State of Hawaii DLNR, Division of Boating and Ocean Recreation (DBOR) and 
Division of Aquatic Resources (DAR) would implement a shoreline cleanup of Hypnea 
musciformis in and adjacent to the harbor utilizing private and public resources. 

The DLNR, DAR, would design, fund, and supervise field work and development of a 
predictive geographic model to forecast potential changes in sediment ttansport and water 
quality in response to changes in coastal topography and various terrigenous inputs. The 
study would encompass the greater Ma' alaea-Kihei coast. HED would contribute to this 
effort by supplying historical and recent data on existing models, current regimes and 
water quality in the area 

The State of Hawaii DOH is expected to impose the following conditions as part of its 
401 Water Quality Certification for the project (see working draft ofWQC in Appendix 
H). The HED will: 

• Submit the contractor's Environmental Protection Plan to DOH for review. 

• Submit the Coral Mitigation Plan to DOH. 

• Invite DOH to attend the pre-construction meeting, partnering meetings and 
other similar meetings. 

• Require the construction contractor to comply with the contract environmental 
specifications, etc. 

• Conduct water quality monitoring. 

• Ensure silt containment is properly deployed. 

• Ensure that all materials placed in the water are free of material potentially 
hazardous to marine life. 
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• Ensure construction debris is contained and prevented from entering or 
reentering the water. 

• Report any spills or other contamination to DOH promptly. 

• Discontinue work during flood conditions. 

• Minimize clearing and grubbing activities to those absolutely necessary. 

• Remove all temporarily constructed facilities or structures, including silt 
containment, immediately after completion of work in the water and ensure that water 
quality has returned to its pre-construction condition. 

5.18.3 AQUATIC RESOURCES 

Construction of the new portions of the breakwaters and revetted moles would provide 
partial replacement of habitat lost by providing increased vertical habitat. 

The measures identified to protect water quality and threatened and endangered species 
would also protect other aquatic resources. As identified in the mitigation plan, HED, by 
contract with the University of Hawaii, performed a baseline assessment to quantify coral 
coverage and potential sites for coral transplantation or other appropriate mitigation. 
Coral transplantation was determined to be not feasible for several reasons. Coral inside 
the harbor have adapted to a low motion water regime and would not survive relocation 
to higher motion regimes on the outside of the harbor. Corals outside the harbor are too 
large or encrusting and cannot be readily fragmented into smaller moveable pieces. In 
order to mitigate for the net loss of habitat, additions to the existing artificial reef would 
be made. Jokiel and Brown (1998) suggest that construction of artificial reefs is the most 
attractive and cost-effective option. They estimated that an artificial reef equivalent to 
about 3 .3 acres would be required. 

The Hawaii DLNR. DAR, would design a field study to evaluate Ma'alaea Bay's 
uniqueness in terms of flora and fauna. 

5.18.4 ENDANGERED AND THREATENED SPECIES 

To avoid adverse effects on the humpback whale, green sea turtle, hawksbill sea turtle, 
and Hawaiian Monk seal, the following measures would be adhered to: 

• If blasting is required the contractor would be required to prepare a blasting 
plan, to be developed in coordination with and approved by the HED and NMFS. The 
plan would include the measures to be implemented to protect sea turtles and marine 
mammals from the adverse effects of blasting. A survey and monitoring methodology 
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shall be included to ensure that blast-affected areas are clear of these animals before 
blasting occurs. 

• B lasting would be restricted to the months of June through November, to the 
extent possible. Necessary blasting would be confined to small charges, and sound 
suppressing measures such as bubble curtains or heavy tamping would be employed, as 
well as other measures to reduce the effects of blasting on marine animals. Shaped or 
directional charges should be used to minimize impacts on marine organisms. Charge 
size would be limited to the smallest practicable for each shot, and explosives would be 
placed in drilled holes to reduce blast damage. Maximum charge size would be 
determined for each activity allowed through consultation with the HED, NMFS, and 
Hawaii DBOR. 

• If blasting is required, the Contractor will be required to conduct a survey for 
turtles and marine mammals in the vicinity. Blast sites must be monitored and surveyed 
by small boats and divers and considered to be clear of these animals before blasting can 
occur. 

• NMFS will be notified at least 10 days before initiation of blasting activities, so 
NMFS personnel can monitor construction activities. 

• Any incidents of disturbance or injury/mortality to listed species will be 
reported to NMFS within 24 hours of occurrence. 

• A final report summarizing information gathered regarding listed species during 
monitoring of the project site will be submitted to NMFS within 30 days after the 
completion of the project. 

• The Hawaii DLNR would designate one or more mooring areas in Ma'alaea Bay 
and would cause all vessels moored in Ma' alaea Bay to move into the harbor or 
designated mooring areas (there are presently no designated mooring areas for the Island 
of Maui). 

• DBOR, NMFS, and HED will consult with the U.S. Coast Guard to develop and 
implement ingress and egress corridors for the expanded harbor. Vessel speed limits 
within-the cow/calf area of Ma' alaea Bay would be evaluated and implemented upon the 
recommendation of NMFS. 

• The Hawaii DLNR, in consultation with the HED and NMFS, would review the 
State Boating Plan for current and future harbor and boat ramp needs, as well as the 
locations and capacities of designated mooring areas with respect to their potential impact 
on listed species. These plans would be revised to avoid adverse impacts to listed 
species. 
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5.18.5 SURF SITES 

Design modifications were made to the proposed project to avoid as much as possible 
impacts to surf sites. These include tapering the south revetted mole from Sta. 0+00 to its 
full width at about Sta. 3+70. Instead of multiple layers of concrete armor units (dolos), a 
single layer of concrete armor units ( core-loc) would be used on the south breakwater 
extension. In addition, the seaward extension of the revetted mole at the base of the 
breakwater extension would be maintained within 100 feet of the existing structure. 

DBOR would provide better access for surfers to the water from the east mole. In 
addition, showers would be provided on both the south and east moles for the use of 
surfers. 

5.18.6 TRAFFIC 

If the Hawaii DOT or others have not made improvements to the intersections of 
Honoapiilani Highway and access roads to Ma'alaea Harbor when the proposed project is 
constructed, the DBOR would provide interim improvements which consist of: left-tum 
storage, acceleration and deceleration lanes on Honoapiilani Highway; separate right- and 
left-tum lanes on Old Ma'alaea Road; and installation of traffic signals at the intersection 
of the highway and Old Ma'alaeaRoad. 

The DOT recommended that conduits for traffic signals be installed as part of required 
intersection improvements. In addition, it recommended that DBOR conduct and submit 
periodic traffic signal warrant studies. 

Construction plans for work within the State highway right-of-way would be provided to 
the Hawaii DOT. 

5.19 CUMULATIVE IMPACTS 

5.19.1 DEFINITION. 

Cumulative impact is the impact on the environment which results from the incremental 
impactofthe action when added to other past, present and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person undertakes such 
other actions (40 CFR 1508.7). The impacts reported elsewhere in this document 
constitute the incremental impact of this project when added to all the actions in the past 
and present. The following paragraphs discuss future actions. 
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5.19.2 REASONABLY FORESEEABLE FUTURE ACTIONS 

The following developments which are reasonably foreseeable were considered in the 
analysis of cwnulative impacts. 

• Maui Ocean Center 
• Ma'alaea Generating Unit (new electric plant) 
• Ma' alaea Village Project District 
• Ma' alaea Mauka Project District 
• DLNR Division of Aquatic Resources plans 
• DLNR Division of Boating and Ocean Recreation and DOT Division of 

Highways plans for Honoapiilani Highway 

S._19.3 FUTURE CONDITIONS WITHOUT THE PROPOSED PROJECT 

Maui Ocean Center. The Maui Ocean Center/Ma'alaea Triangle is a large aquarium and 
shopping complex immediately adjacent to Ma'alaea Harbor. The triangle is 18.5 acres 
in size, and the land was previously used for sugar cane cultivation. Three acres will be 
left in open space. The anticipated average daily water demand for the proposed 
development is 90,000 gallons per day. A package sewage treatment facility would be 
located at the northern portion of the development area to treat the estimated 60,000 
gallons per day of wastewater. Effluent would be used for landscape irrigation or be 
discharged into seepage/leach fields. Off site runoff would continue to be directed into 
Ma'alaea Harbor. Onsite runoff is calculated to be 14.5 cfs and will increase to 44.4 cfs. 
The majority of the onsite surface runoff will be conveyed to new subsurface 
detention/sedimentation facilities which will temporarily store and slowly release the 
water into deep soils. Some runoff would be directed to existing drainage channels. 
Construction is complete for the Maui Ocean Center; it opened in March 1998. The 
Center uses a flow-through seawater system. with the intake outside Ma' alaea Harbor and 
the discharge through an existing drainage ditch which empties into the Harbor. Flow is 
about one million gallons per day. Water quality modeling conducted for the Maui 
Ocean Center indicated that water quality is significantly improved in the immediate 
vicinity of the discharge, and that aquariwn water accumulating in the harbor improves 
flushing slightly. 

The Center is expected to generate 143 vehicle trips entering and 85 leaving the Center 
during the morning peak hour and 471 trips entering and leaving during the afternoon 
peak hour. Traffic projections for the Center were included in the traffic study for the 
harbor contained in Appendix D of the 1994 FSEIS. In addition to the improvements 
already made, several traffic improvements are planned, including traffic signals, 
construction of turning lanes, and highway widening. 
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Ma'alaea Generating Unit. The Ma'alaea Generating Unit is a new electric generating 
facility to be located east ofMa'alaea Harbor. Construction is expected to begin in 
November 1998. The facility will initially have one 20-megawatt generator, but as 
demand increases a second 20-megawatt generator will be added and a waste heat turbine 
which will bring the capacity to 56-megawatts. 

Ma'alaea Village Project District is a planned residential development of approximately 
650 acres immediately east of the harbor complex (A&B Properties, Inc. 1996). 
Approximately 1,500-2,000 residential units would be developed over a 15-20 year 
period, along with a golf course, community parks and open space systems and a 
wastewater treatment infrastructure. The average density would be 2.3 to 3 units per acre. 
About 290 acres of integrated open space is planned. About 52 acres of park would be 
provided, 38 acres of that along the coastline of Ma'alaea Bay to Kihei, and pedestrian 
and bike trails are also planned. The golf course would be irrigated with wastewater 
effluent. The golf course and related open space buffers will be designed to be integrated 
with overall drainage requirements and provide retention areas to protect Ma'alaea Bay's 
nearshore water quality. Along Ma'alaea Bay, the existing ½-acre beach park would be 
expanded to approximately 16 acres and would be a buffer for the Kealia Pond National 
Wildlife Refuge Area. The Maui County Council has approved including this project in 
the Kihei-Makena Community Plan, but no other approvals have been given. It is 
estimated that construction could not begin for 5-10 years, and will be dependent upon 
demand for housing. There is not enough information available to determine impacts, but 
it is likely that there will be a considerable increase in vehicle traffic. 

Ma 'ala ea Mauka Project District is a planned residential development of about 260 
acres on the upland side ofHonoapiilani Highway, extending from the western portion of 
Ma' alaea Harbor east to slightly past North Kihei Road (C. Brewer Homes, Inc. 1997). 
The project would consist of about 1,150 housing units, commwiity center, and park and 
open space. The overall density proposed is 4.4 units per acre. The community would be 
designed to provide open space buffers along Honoapiilani Highway. The Maui Cowity 
Council has approved including this project in the K.ihei-Makena Community Plan, but 
no other approvals have been given. It is estimated that construction could not begin for 
6-8 years or longer, and will be dependent upon demand for housing. There is not 
enough information available to determine impacts, but it is likely that there will be a 
considerable increase in vehicle traffic. 

Day Use Mooring Rules/Bottomfish Management. DLNR Division of Aquatic 
Resources (DAR) has developed day use mooring rules, adopted as Chapter 13-257, 
Hawaii Administrative Rules on September 5, 1995. The purpose of the day use mooring 
rules is to reduce damage to coral and other marine life as a result of repeated use of 
anchors by commercial and recreational vessels in zones of high dive and mooring 
activity Statewide. These rules establish, among other provisions, restrictions in the use 
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of Molokini, requiring commercial vessels to have a permit to moor at Molokini. At 
present there are 42 permits, and DAR has no plans to issue more. 

DAR is also developing plans for bottomfish management, and has held more than 35 
public meetings since February 1995. When adopted, the rules will specify catch limits, 
gear restrictions and establish prohibited fishing areas to protect spawning and nursery 
areas. 

One of the proposed project's mitigation measures to conserve threatened and endangered 
species is to review and revise the State Boating Plan to ensure that current and future 
needs and locations, as well as capacities of designed mooring areas, boat ramps, etc., 
would avoid any impacts to listed species. It is anticipated that the results of that revision 
would be to avoid and minimize adverse effects to all marine resources, including listed 
species. 

Traffic Improvements. DLNR Division of Boating and Ocean Recreation {DBOR) and 
DOT Division of Highways (DH) have plans to improve Honoapiilani Highway in the 
vicinity of Ma'alaea Harbor. DBOR will improve access and egress at the harbor as part 
of the harbor infrastructure improvements to mitigate the increased vehicle traffic 
generated by the increased berthing. These improvements are explained in the traffic 
study contained in Appendix D of the 1994 FSEIS and listed in paragraph 5.12 of this 
document. DH has plans to improve the highway to four lanes with a median strip 
between North Kihei Road and Ma'alaea. This highway widening will likely be 
completed before harbor construction is complete. 

5.19.4 INCREMENTAL IMPACT OF PROPOSED PROJECT 

Cumulative effects on water quality would be both beneficial and adverse. The input of 
stormwater drainage to the harbor from upland areas is expected to increase in the future 
as more impervious surfaces are developed. However, the sediment load of that drainage 
is expected to decrease significantly, as more agricultural land is converted to developed, 
landscaped, and paved areas. Although additional harbor traffic, depending on the 
location and frequency, may increase turbidity, this may be offset by non-project related 
sediment reductions. The effects of other potential components of the increased 
stormwater input, such as pesticides and herbicides for landscaping purposes and other 
urban constituents, would likely be adverse. However, the reduction in agricultural 
chemical inputs may offset those adverse effects. 

Incremental traffic increase from the harbor project is estimated to be less than IO percent 
of the peak hour morning and afternoon traffic volwne projected for year 2001. The 
projection includes the Maui Ocean Center/Triangle project, but not Ma'alaea Village or 
Ma'alaea Mauka. When (or if) these developments are completed, the increased traffic 
from the harbor will be an even smaller percentage of the total volwne. Significant traffic 
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improvements are planned in conjunction with these projects to ensure future 
development and its associated traffic increases can be accommodated. 

The increased electricity demand from the completed harbor project will be an 
undetermined but a very small increment of the total electricity demand on the Island of 
Maui, and will not be a large component of the new Ma'alaea Generating Unit. 

Cumulative effects on economic factors will be beneficial. Construction from several 
large-scale developments would generate employment opportunities. Infrastructure 
improvements would improve traffic circulation and drainage to the benefit of the 
Ma 'alaea Bay area. New tax revenue sources would be generated for the State and 
county. 

In light of the State's Day Use Mooring Rules to protect corals and other marine life, the 
incremental effect of the increase in vessel traffic on corals and marine life is not 
expected to be significant. These additional vessels using high activity areas would be 
required to use permanent mooring facilities. 

The DLNR will continue to add to artificial reefs, increasing vertical habitat for marine 
life. 

The incremental impact ofincreased fishing activity is difficult to predict because of the 
new bottomfishing rules being established by DAR. If the protection provided by the 
rules results in more fish and a return to a better catch-per-unit-effort, there may be no 
impact of increased fishing compared to the present. The incremental impact of the 
proposed action would be an estimated increase of between 0.6 and 2 percent in the 
statewide catch and an increase of between 1. 7 and 6 percent in the annual catch for Maui 
County fishermen. 

NMFS stated in its Biological Opinion (NMFS 1990): .. Future development of new 
harbors and boat ramps along the west Maui coast may likely exceed the jeopardy 
threshold. No new moorings outside of State designated mooring areas should be 
authorized, and no new harbors. marinas or boat ramps should be built in west Maui." 
(NMFS 1990). Because of this statement, it is very unlikely that any such new facilities 
would be constructed in west Maui unless it is demonstrated that threatened and 
endangered species would not be jeopardized. 

Cumulative effects to threatened and endangered aquatic life would be primarily related 
to increased vessel traffic. Despite the potential for adding vessel traffic, NMFS believes 
that the benefits of consolidating vessel activity in existing facilities and preserving 
nearshore humpback whale cow/calf habitat in other areas of west Maui outweigh the 
possible adverse effects of displacement of humpback whales. NMFS stated that adverse 
impacts to whales from vessel traffic will be reduced compared to impacts from expected 
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increases in vessel traffic without the proposed action. Since ingress/egress corridors for 
the expanded harbor and vessel speed limits within the cow/calf area of the bay would be 
developed and implemented, effects of the existing and added vessel traffic on humpback 
whales should be reduced. 

The proposed action contains a conservation measure for threatened and endangered 
species which calls for the State Boating Plan to be reviewed. Current and future harbor 
and boat ramp needs, as well as the locations and capacities of designed mooring areas, 
would be revised to avoid adverse impacts to listed species. NMFS stated that no new 
moorings outside of State designated mooring areas should be authorized, and no new 
harbors, marinas, or boat ramps should be built in west Maui. The reason is that future 
development of new harbors and boat ramps may likely exceed the jeopardy threshold for 
threatened and endangered species. It is unlikely that any additional facilities of this type 
will be developed, unless it is demonstrated that threatened and endangered species 
would not be jeopardized. 
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6 PUBLIC INVOLVEMENT AND 
AGENCY CONSULTATION 

6.1 SCOPING 

The HED utilized comments from the public as well as other State and Federal agencies 
to frame the scope of this Draft Supplement II EIS (DSIIEIS). A primary focus for this 
DSIIEIS effort was to address and respond to the comments received on the 1994 FSEIS 
and to further analyze specific issues that were raised. These issues include (1) the 
efficacy of an alternative (Alternative 6) that does not extend the existing footprint of the 
harbor and limits aquatic impacts to the existing harbor area; (2) potential water quality 
impacts; (3) potential impacts on threatened and endangered species; and (4) an update 
and clarification of the information on the various alternatives. 

Scoping issues identified during previous EIS processes are described in detail in the 
1994 FSEIS, Chapter 7, Public Involvement, Review, and Consultation. 
A Notice oflntent to Prepare a Supplement II EIS was published in the Federal Register 
on July 9, 1997. Scoping comments in response to that notification were received from 
only the U. S. Environmental Protection Agency (EPA) Region IX stating that the new 
document contain an analysis of project impacts on water quality, endangered species, 
purpose and need for the project, and impacts to Clean Water Act Section 404 resources. 

6.2 AGENCY COORDINATION 

In addition to receiving comments from various Federal and State agencies on the 1994 
FSEIS, the HED closely coordinated with the Hawaii Department of Land and Natural 
Resources (DLNR) throughout the process in order to obtain information regarding the 
status of resources, to obtain clarification on the State's proposed project and on its 
positions regarding project modifications, and to develop agreements to protect important 
resources. 

HED, NMFS, and Hawaii DLNR, Divisions of Aquatic Resources and Boating and 
Ocean Recreation, with the assistance of the Hawaii Coastal Zone Management (CZM) 
Program, participated in a team to evaluate the proposed project's impacts, to develop 
and commit to methods to avoid and minimize those impacts, to develop feasible plans to 
mitigate for unavoidable adverse impacts, and to evaluate the proposed action for 
consistency with Hawaii's Coastal Zone Management Program. The mitigation plan was 
transmitted by DLNR to CZM for its determination of whether the proposed project is 
consistent with its Coastal Zone Management Program. The Hawaii Department of 
Business, Economic Development and Tourism (DBET) issued a CZM program 
consistency determination on September 12, 1996. , 
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Section 7 of the Endangered Species Act requires consultation with the U.S. Fish and 
Wildlife Service (FWS) and NMFS when a Federal agency detennines that its proposed 
action may adversely affect Federally-listed threatened and endangered species. The 
results of the consultation is presented in more detail in Section 5.8.3, and associated 
documents and correspondence are shown in Appendix F of the current DSIIEIS and in 
the 1994 FSEIS, Appendix A. The proposed action is in compliance with the Endangered 
Species Act. 

HED applied for certification pursuant to Section 401 of the Clean Water Act from the 
Hawaii Department of Health on February 28, 1997. In order for the proposed action to 
be authorized under Section 404 of the CW A, the State must issue or waive 401 
certification. The certification will list conditions that must be followed to comply with 
the certification. 

HED and DOH held a joint public hearing in September 1997 in conjunction with 
pending Clean Water Act Section 404 and 401 actions. 

The HED has completed the National Historic Preservation Act Section 106 process. 
HED has coordinated with the State Historic Preservation Officer and has obtained the 
SHPO's concurrence with its detennination that the proposed project will have "no 
effect" on historic and cultural properties. In addition, in October 1997 approximately 60 
letters were sent to Hawaiian organizations. knowledgeable individuals and the Office of 
Hawaiian Affairs (OHA) requesting information about the cultural resources of the 
project site. As of May 6, 1998 only the Office of Hawaiian Affairs has replied to this 
request. A copy of the letters sent to OHA and the other addressees as well as the mailing 
list is located in Appendix J. 

Table 8 shows the status of compliance with applicable environmental laws and 
regulations. 

6.3 LIST OF AGENCIES/INDIVIDUALS PROVIDING COMMENTS ON 1994 
FINAL SUPPLEMENTAL EIS 

The following agencies and individuals submitted comments on the 1994 FSEIS. Those 
letters are reproduced in Appendix G, along with the HED's and DBOR's responses to 
those comments. 

6.3.1 FEDERAL AGENCIE~ 

U.S. Department of Transportation, Coast Guard, Station Maui, Maalaea Harbor, Maui, 
Hawaii 
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U.S. Department of the Interior, Office of Secretary, Washington, D.C,. 
U.S. Department of the Interior, Geological Survey, Honolulu, Hawaii 

6.3.2 . ST ATE AGENCIES 

Hawaii Office of the Governor, Office of State Planning 
Hawaii Department of Business, Economic Development and Tourism, Land Use 

Commission 
Hawaii Department of Defense 
Hawaii Department of Health 
Hawaii Department of Land and Natural Resources, Division of Water and Land 

Development 
Hawaii Department of Transportation 

6.3.3 MAUI COUNTY AGENCIES 

Linda Crockett Lingle, Mayor, County of Maui 
County Council Members 
Department of Public Works and Waste Management 
Board of Water Supply 
Department of Parks and Recreation 
Department of Planning 

6.3.4 PRIVATE ORGANIZATIONS AND INDIVIDUALS 

Paul H. Achitoff, Sierra Club Legal Defense Fund, Inc., Honolulu, Hawaii 
John C. Baldwin, Makawao, Hawaii 
James B. Cash, Honolulu, Hawaii 
Roy S. Genatt, D.C., Wailuku, Hawaii 
Issac Davis Hall, Attorney for Protect Maalaea Coalition, Wailuku, Maiu, Hawaii 
Michelle C. Kremer, Coastal Issues Coordinator, Surfrider Foundation, San Clemente, 

California 
Anthony J. Lannutti, Honolulu, Hawaii 
Randy and Rosalind Mason, Honolulu, Hawaii 
Jack F. Mueller, P.E., Wailuku, Hawaii 
Steve Pezman, Publisher, The Surfer's Journal, San Clemente, California 
Tim Slack, Kihei, Maui, Hawaii 
Mark Smaalders, Resource Analyst, Sierra Club Legal Defense Fund, Inc., Honolulu, 

Hawaii 
Steven Taussig, Haiku, Maui, Hawaii 
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6.4 LIST OF AGENCIBS AND INDIVIDUALS RECEIVING A COPY OF THE 

DRAFT SUPPLEMENT II EIS 

6.4.1 CONGRESSIONALS 

Senator Daniel Ak.aka 
Senator Daniel K. Inouye 
Representative Neil Abercrombie 
Representative Patsy Mink 

6.4.2 FEDERAL AGENCIES 

U.S. Department of Commerce, National Marine Fisheries Service 
U.S. Department of the Interior, Office of the Secretary 
U.S. Department of the Interior, Fish and Wildlife Service 
U.S. Department of the Interior, Geological Survey 
U.S. Deparment of Transportation, Coast Guard 
U.S. Environmental Protection Agency 

6.4.3 STATE AGENCIES 

Governor Benjamin J. Cayetano 
President of the State Senate 
Senators from Maui County 
Speaker of the State House 
Representative from Maui County 
Hawaii Office of the Governor, Office of State Planning 
Hawaii Department of Business, Economic Development and Tourism, Land Use 

Commission 
Hawaii Department of Defense 
Hawaii Department of Health 
Hawaii Department of Land and Natural Resources, Divison of Water and Land 

Development 
Hawaii Department of Transportation 
Hawaii Office of Environmental Quality Control 
Office ·or Hawaiian Affairs 
University of Hawaii, Environmental Center 

6.4.4 COUNTY OF MAUI AGENCIES 

Linda Crockett Lingle, Mayor, County of Maui 
County Council Members 
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County of Maui, Department of Public Works and Waste Managemen~ 
County of Maui, Board of Water Supply 
County of Maui, Department of Parks and Recreation 
County of Maui, Department of Planning 

6.4.5 NATIVE HAWAIIAN ORGANIZA TI0NS AND INDIVIDUALS 

Jimmy Cockett 
Charles Maxwell, Sr. 
Klope Raymond 
Lori Seblas 
Ahahui Ka'humano 
Ahubua' a Maui Island 
AluLike, Inc. 
Friends ofMoku'ula 
Hale O Na Ali 'i 
Hana Canoe Club 
Hana Cultural Center 
Hana District Pohaku 
Hawaiian Patriotic Action Association 
Hawaiian Homes Commission, Maui 

Office 
Honokohau Valley Association 
Hui Aina 'O Hana 
Hui Alanui 'O Makena 
Hui Kalai Aina 
Hui No Ke Ola Pono 
Hui O Wa'a Kaulua 
Hui of Hawaiians 
lmi I Luk.o I Kou Piko Partnership 
Ka Imi Na'auao O Hawaii Nei 
Ka Lahi Hawai 'i Maui Island 
Kahana Canoe Club 
Kahuna La'au Lapa'au O Maui 
Kamehameha Schools/Bishop Estate, 

· Maui Office 
Keawala'i 
Kula Kaiapuni 
La'au Lapa'au 

Lai Ula'O Kai 
Lokahi Pacific 
Maluhia Church 
Po' okela Program 
Maui Historical Society 
Maui/Lana'i Islands Burial Council 
Moolele 
Na Hoaloha 'O Laie 
Na Hoaloha Lele 
Na Kai 'Ewalu 
Na Keiki O Ke Kai, Inc. 
Na Kupuna O Maui 
Na Leo Kako'o 
Na Leo O Na Kupuna 
Na Mele O Maui 
Na Po'e Kokua 
Na Po'o Kohau 
Na Pua No'eau 
Napili Canoe Club 
Nation of Hawaii 
Office of Hawaiian Affairs 
Paukukalo Community Association 
Pauk.ukalo Hawaiian Homes 
Pohaku Association 
Protect Kahoolawe 'Ohana 
Proud Hawaiian Society 
Punana 
Queen Lili'uokalani Childrens Center 
W aiehu Kou Hawaiian Homesteads 
Waiohuli-Keokca Homesteaders 
Waiola Congregational Church 
West Maui Taro Growers Association 

6.4.6 PRIVATE ORGANIZA TI0NS AND INDIVIDUALS 

Paul H. Achitoff Hans Antal 
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John C. Baldwin 
Marc Bedard 
Mac Blaker 
Ben Bland, III 
Brian Bludell 
Chris Ann Bows 
Barry Brown 
Eric Brown 
Lesley Ann Bruce 
Ellen Bruno 
Robert K. Bums 
Nancy Callahan 
Cosco Carlbom 
James B. Cash 
Scott Castil 
Stephie Cawood 
Gordon A. Chapman 
Walter G. Chuck 
Billy Choy 
George Clark 
Craig Comen 
R. B. Coon, Jr. 
J. Scott Cumming 
Mike Cumming 
Joe Dandrea 
Douglasffheodore Deponte 
Daniel Dixon 
Peter Figgis 
Regina Finnegan 
Chris Ford 
Paul Forestell 
Hugh Gallagher 
Ada and Raymond Galli 
Roy S. Genatt, D.C 
Gene E. Guthrie 
Issac Davis Hall. Esq. 
Paul Hanada 
Doug Harms 
Skijppy Hau 
Barbara and Brian Henderson 
Steven Hogan 
Jamie G. Hunter 
N. Edward (Ted) Ion 

Scott Iverson 
Jill Izumigawa 
Allston James 
Dickston James 
Grove Jeane 
Scott Jenkins 
Jody Jones 
Jerome Kaiser 
Fred Ketteman 
Mary Kiehn 
Laura King/ Ann Notto ff 
Rodney Kilborn 
Donna and Jim Klingler 
Ralph Kohler 
Michelle C. Kremer, Surfrider 
Foundation 
Anthony J. Lannutti 
Betty J. Leggerup 
Dick and Jane Lewis 
Bog Liddell 
Andrew L. Lissner 
Bobby Luuwai 
John Luuwai 
Loren Malencheck 
Randy and Rosalind Mason 
Mark A. Massara 
Craig Mathison 
Al Matson 
Charles K. Maxwell, Sr. 
John K. McCandless III 
Jeanne D. McJannet 
James Medeiros 
William Meyer 
Gilbert J. Morales 
Michael Moyers 
Jack F. Mueller, P.E. 
Edward Murai 
Donna Neal 
Al Oakey 
Bert Oliveira 
Rich Olson 
Wendy Oram 
Steve Pezman, The Surfer's Journal 
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Tom Pratte 
Shawn Reid 
Eve Samuel 
Patrick L. Santos 
Marjorie Schmiege 
Teri Schulz 
Ralph Sharpe 
Seymour Shiner 
Tim Slack 
Marsha Smith 
Mari A. Smultea 
Lois H. Stark 
Chris C. Svendsen 
Brad Tarr 
Steven Taussig 
Mike Trotto 
Anthony Ventura 
Conrad Ventura 
David Ventura, Jr. 
Eric Ventura 
Paul J. von Hartman 
Mike Wilson 
Reeve Woolpert 
Wallace Yost 
Life of the Land 
Ma'alaea Community Association 
Protect Ma'alaea Coalition 
Sierra Club, Hawaii Chapter, Maui 
Group 
Sierra Club Legal Defense Fund, Inc. 
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Table 8 
Compliance with Federal and State Environmental Protection Laws 

Federal Statutes 
American Folklore Preservation Act 
Anadromous Fish Conservation Act 
Antiuqities Acr of 1906 
Bald Eagle Act 
Clean Air Act 
Clean Water Act 
Coastal Zone Management Act 
Endangered Species Act 
Estuaries Protection Act 
Federal Environmental Pesticide Control Act 
Federal Water Project Recreation Act 
Fish and Wildlife Coordination Act 
Historic Sites Act 
Hawaiian Islands National Marine Sanctuary Act 
Land and Water Conservation Fund Act 
Marine Mammal Protection Act 
Marine Protection, Research and Sanctuaries Act 
Migratory Bird Conservation Act 
Migratory Bird Treaty Act 
National Environmental Policy Act 
National Historic Preservation Act 
Native American Graves Protection and Repatriation Act 
Native American Religious Freedom Act 
Resource Conservation and Recovery Act 
River and Harbor Act of 1899 
Submerged Lands Act 
Surface Mining Control and Reclamation Act 
Toxic Substances Control Act 
Watershed Protection and Flood Control Act 
Wild and Scenic Rivers Act 
EO 115 I 4, Protection and Enhancement of Environmental Quality 
EO 11593, Protection and Enhancement of the Cultural Environment 
E. 0 . 11988, Floodplain Management 
E. 0. 11990, Protection of Wetlands 
E. 0. 12088, Federal Compliance with Pollution Control Standards 
E. 0.12898, Environmental Justice 
State of Hawaii Statutes 
HRS Chapter 343 - EIS Rules 
HRS Chapter 6E - Historic Preservation 
Ocean Resources Management Plan 
Hawaii Coastal Zone Management Program 
Notes: 
Yes. Statute is applicable, and compliance is required. 
No. Statute is not applicable or resource covered is not in the project area. 

Status of 
A1mticable Com(!liance 

No NA 
No. NA 
No NA 
No NA 
Yes Full 
Yes Partial 
Yes Full 
Yes Full 
No NA 
No NA 
No NA 
Yes Full 
No NA 
Yes Full 
No NA 
Yes Full 
Yes Full 
Yes Full 
Yes Full 
Yes Partial 
Yes Full 
No NA 
No NA 
Yes Full 
Yes Partial 
No NA 
No NA 
Yes Full 
Yes Full 
No NA 
Yes Full 
Yes Full 
Yes Full 
Yes Full 
Yes Full 
Yes Full 

Yes Partial 
Yes Full 
Yes Full 
Yes Full 

Partial. Having met all requirements of the statute for the current stage of planning, but anticipate future 
obligations. 
Full. Having met all requirements of the statute. 
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1. PURPOSE. 

MAALAEA HARBOR STUDY 

UPDATED ECONOMIC ANALYSIS 

18 February 1998 

This is an update of the economic analysis for the 
expansion of the Maalaea Harbor on Maui 1 s southern coast . 
It addresses any major changes that have taken place since 
the completion of the July 1980 General Design Memorandum 
(GDM). The benefits and costs discussed are for six 
proposed plans of improvement to the existing facility. All 
six plans involve modifying the breakwater, entrance 
channel, and the number of slips in the harbor. 

2. EXISTING HARBOR AND FLEET. 

The present harbor facilities at Maalaea are not 
significantly different from those discussed in the July 
1980 GDM. In 1980, there were 93 mooring spaces in the 
harbor. Today, the harbor consists of 95 slips and one 
mooring spot in the basin for a total of 96 berths. In 
October 1994, 89 vessels were listed as harbor occupants. A 
majority of those vessels occupied single slips, but there 
were also a few boats occupying two slips. Table 1 gives a 
breakdown of the number of craft in the harbor by type. 
This information can be found in harbor use reports 
maintained by the Department of Land and Natural Resources 
(DLNR). The numbers in Table 1 are for October 1994. 

TABLE l. 
EXISTING FLEET MOORED AT MAALAEA SMALL BOAT HARBOR 

Type of Craft In Harbor 
Recreation 49 
Commercial Fishing 13 
Commercial Passenger 1/ 27 
TOTAL 89 . : 
1/ Tour boats and charter fishing boats are included in this 
categorv. 

The mix of vessels moored at Maalaea Harbor has changed 
somewhat since the completion of the 1980 GDM. In 1980, 
commercial fishing and commercial charter boats were 32 
percent of all the boats in the harbor while recreational 



craft made up 68 percent. In October 1994, 45 percent of 
the vessels in the h arbor were engaging in commercial 
fishing and charter boat activities and the remaining 55 
percent were recreational craft . 

While the composition of the fleet in the harbor is 
different, the condit ions in t h e harbo r have not changed. 
The harbor basin is still subject to surge problems that 
prevent the full utilization of the available 11.3 acres of 
dredged water area. It is still difficult to navigate the 
entrance channel when the harbor is experiencing the rough 
conditions generated by the surge . 

The proposed plans to modify the facility will address 
these problems and increase the usability of the harbor 
basin. The Maui Boating Advisory Group and the DLNR have 
developed a master berthing plan for Maalaea Harbor. Once 
the wave and surge problems in the harbor are eliminated, 
the plan provides for an increase in berthing capacity to 
220 slips . Of the six plans analyzed in this study, five 
will increase the berthing capacity to 220 slips as called 
for in the master berthing plan . The sixth alternative will 
increase the number of berths to 128 slips. The proposed 
project in the 1980 GDM included berthing for 310 vessels . 
This reduction is due to changes in the sizes of the boats 
that are expected to use the harbor. 

3 . HARBOR WAITING LISTS. 

The DLNR maintains a waiting list for mooring slips at 
Maalaea Harbor which is constantly being updated . The 
particular list used in this study contained 208 applicants 
for ~lips in the harbor. Table 2 provides a distribution of 
the types of vessels on the waiting list . This information 
was derived from the individual applications for each boat 
on the waiting list. 

TABLE 2. 
VESSELS WAITING FOR A SLIP AT MAA.LAEA HARBOR 

Type of Craft Number on Wait List 
Recreation lll 
Cpmmercial Fishinq 55 
Commercial Passenger 42 
TOTAL 208 

The State has imposed two restrictions to limit the 
commercial passenger activity at Maalaea. No more than 30 
percent of the total slips can be occupied by 9ommercial 
passenger operations. Also, there is an indefinite 
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moratorium on the number of commercial passenger vessels 
moored elsewhere that can temporarily use Maalaea•s docking 
facilities. Maalaea is allowed 20 such permits, but only 
two have been issued. This moratorium has been imposed to 
minimize the overcrowding at Maalaea. As a result, there 
are 44 vessels on the waiting list for permits to operate 
commercial passenger operations out of Maalaea. 

In alternatives 1 through 5, there will be slips for up 
to 66 commercial passenger vessels and 154 recreation or 
commercial fishing craft once the improvements to Maalaea 
are complete. In alternative 6, there will be 38 slips 
available for commercial passenger vessels and 90 slips for 
recreational and commercial fishing vessels .. Combining the 
number of craft already in the harbor with those on the 
waiting list shows that there is ample demand to fill the 
harbor. The harbor will be at maximum capacity upon 
completion of the federal and nonfederal improvements 
regardless of whether it has 128 slips or 220 slips. 

4. PRESENT AND NEAR TERM COMMUNITY STRUCTURE. 

The resident population of Maui was estimated to be 
91,400 people in 1990. A majority of this population 
resides in the adjacent communities of Kahului and Wailuku 
located on Maui's north shore . The Kahului-Wailuku area is 
Maui's urban and commercial center with the island's only 
deep draft harbor located at Kahului. 

Maui's economy is based almost completely on its 
visitor industry and sugar plantations with pineapple, 
diversified agriculture, and cattle ranching playing lesser 
roles. About 17 percent of Maui jobs are generated by 
hotels while another 15 percent are in other service 
industries. Another eight percent of the jobs on Maui are 
in agriculture and food processing. Government jobs make up 
about 11 percent of the total while the finance, trade, and 
transportation sectors account for 34 percent of the jobs. 

There are two major resort areas on Maui. The Lahaina, 
Kaanapali, and Kapalua resort complexes are located in West 
Maui while the Kihei-Wailea resort area is located along 
Maui's south shore . The West Maui resorts extend north from 
Lahaina town approximately 10 miles. The Kihei-Wailea 
resort area extends south for about 10 miles from Kihei 
town:: Maui has a total of approximately 18,000 hotel, bed 
and breakfast, and condominium units for transient 
accommodations. The Lahaina, Kaanapali, and Kapalua resort 
areas have 9,900 rooms while the Kihei-Wailea area has 7,400 
rooms. There are another 540 rooms for visitors in the 
Kahului-Wailuku area. Maalaea Harbor is located in the 
middle of these three areas. It is approximately 17 miles 
east of Lahaina, four miles west of Kihei, and-nine miles 
south of Kahului and Wailuku. 
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5. BENEFIT CALCULATIONS 

5.1 General. 

This economic analysis measures the benefits generated 
from the enhanced commercial and recreational boating 
opportunities provided by improving and expanding Maalaea 
Harbor. The benefits consist of the measured differences 
between conditions without an improved small boat harbor and 
those with the improvements in place. Benefits and costs 
are measured at an October 1995 price level and annualized 
over the SO-year project life using a prescribed discount 
rate. That discount rate is currently set by -the Policy and 
Planning Division of the U.S. Army Corps of Engineers at 7-
3/4 percent . 

The analysis of the various benefit categories conforms 
to the guidelines set forth in Chapter 6 of the December 
1990 version of the ER 1105-2-100. The differences that may 
exist between the analysis in this update and the 1980 GDM 
can be attributed to revisions in these guidelines. 

5.2 Without-Project Conditions . 

The present conditions in the study area are taken as 
the without-project conditions for this analysis . The 89 
boats currently moored in the harbor will remain there over 
the study period. The harbor will continue to experience 
wave and surge problems . There will be, on average, 208 
applicants on the waiting list throughout the SO-year study 
period . 

5.3 With-Project Conditions. 

The wave and surge problems now plaguing the harbor 
will be eliminated once the modifications are in place. The 
improved small boat harbor will be able to accommodate 
additional slips for boaters in the area. 

The benefits to each group of boaters as a result of 
improving and expanding Maalaea Harbor are presented in the 
following sections. 

5 . 4 General Navigation Improvements. 

5.4.1 Commercial Passenger Vessels 

Due to the present alignment of the entrance channel, 
large south swells cause rough conditions at Maalaea . Waves 
breaking in the entrance channel during these swells send 
turbulence throughout the harbor. Some parts of the harbor 
are more exposed than others, but all the boats are affected 
to some extent. Boat owners cope with these rough 
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conditions by either evacuating the harbor or securely 
anchoring their vessels . The larger vessels will leave the 
harbor during severe conditions as it is safer for these 
vessels to be out at sea. The boats remaining in the harbor 
are tied down with extra lines to keep them from striking 
boats and shoreside facilities. It is common practice for 
boat owners to stay on their boats until the rough 
conditions subside. 

Under without-project conditions, large south swells 
will cc~tinue to cause instability in the harbor. As they 
have in the past, boat owners will take extraordinary 
measures to prevent damages to their vessels. This includes 
either leaving the harbor or securing their vessels and 
staying on board to ensure the moorings remain intact. 

Boat owners must contend with the added costs 
associated with these emergency measures. To estimate these 
costs, a survey of boat owners was conducted. This survey 
revealed that the frequency that boaters must go to the 
harbor varies depending on the size of the boat and the slip 
location. All commercial and recreational boaters contacted 
said they go to the harbor at least once a year to secure 
their boats. A boat owner in the most exposed part of the 
harbor stated that she must watch over her boat 100 times 
during a typical year. This increases the labor cost of 
operating these boats as either the boat owners are there 
themselves or someone has to be paid to watch the boat 
during rough conditions. In addition, there are high 
maintenance costs to contend with as more and thicker lines 
are needed and minor repairs are made. For those boats that 
leave Maalaea, there are expenses related to operating the 
boa~ such as fuel costs. Many boaters are frustrated at the 
conditions in the harbor and the added costs that these 
conditions engender. 

Average annual costs were calculated from the responses 
of commercial boaters moored at Maalaea Harbor. They 
supplied information on the labor costs and operation and 
maintenance costs involved in minimizing the damages to 
their boats. The average cost is about $3,000 per boat 
every year. Responses ranged from a low of $80 to a high of 
$16,000. This average cost was multiplied by the number of 
boats not interviewed and added to the sum of the actual 
resp~nses from boaters that were interviewed. The total 
average annual cost for commercial boaters equals about 
$78,000 a year. 

No matter how diligent these boat owners are, major 
damages are inevitable given the present conditions in the 
harbor. Collisions with other boats and shoreside 
facilities are rare, thanks to the efforts of the boaters, 
but they do occur and with costly consequences~ Over the 
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past 10 years, commercial boaters surveyed spent, in October 
1995 dollars, about $73,000 for major repairs to their 
vessels and docks . For those vessels not interviewed, an 
average of about $5,000 was applied for another $59,000 in 
damages . This brings the total damages to $132,000 . It is 
assumed that $132 , 000 is the typical amount of damages that 
commercial boaters incur at Maalaea every 10 years. Over 
the SO-year study period, $132 , 000 in cost every 10 years 
translates into an average annual cost of about $20,000. 

The total average annual cost generated by the rough 
conditions for commercial boaters is $98,000 ($78,000 + 
$20,000). 

5.4 . 2 Recreational Vessels. 

Input from recreational boaters moored at Maalaea 
Harbor show an average cost of approximately $3,000 with 
responses ranging from $200 to $9 , 000 . Applying the $3,000 
average to those boaters not interviewed and adding it to 
the sum of the actual responses gives a total of about 
$145,000 in damage prevention costs . 

The recreational boaters surveyed have experienced, in 
October 1995 dollars, about $23 , 000 in major damages to 
their boats and docks over the past 15 years. The average 
damage derived from the surveyed boaters of about $5,000 per 
boat was applied to those recreational boaters not surveyed. 
The damages for these boaters is approximately $220,000. 
The estimated total damages for all recreational boaters in 
the harbor is then $23 , 000 + $220 , 000 = $243,000. It is 
assumed that $243,000 is the typical amount of damages that 
recreational boaters suffer every 15 years. Over the SO­
year study period, $243,000 in damages every 15 years is 
equivalent to about $28 , 000 in av erage annual damages. 

The total average annual cost and damages to 
recreational boats attributable to the present conditions at 
Maalaea Harbor is the sum of the average annual costs and 
the estimated annualized damages. The total average annual 
cost and damages equals $145,000 + $28 , 000 = $173,000 . 

5.4.3 Commercial Fishing Vessels. 

Commercial fishermen in the existing harbor are also 
impacted by the rough conditions that affect the commercial 
passenger operators and recreational boaters. Commercial 
fishermen also incur additional expenses to prevent damages 
to their vessels when large south swells hit Maalaea Harbor. 
Input from commercial fishing interests moored at Maalaea 
Harbor show an average yearly cost attributable to rough 
conditions within the harbor similar to that of recreational 
and commercial boaters ($3 , 000}. Applying the~$3,000 
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average to the commercial fishing fleet results in a total 
average annual cost of approximately $39,000 

Like recreational boaters, damage to commercial fishing 
vessels average approximately $5,000 per boat once every 15 
years. Applying this damage estimate to the present 
commercial fishing fleet over the SO-year life of the 
navigation improvements results in an average annual 
estimated damage total of $8,000. 

The total average annual cost to commercial fishing 
vessels attributable to wave damage and prevention is 
$47,000 ($39,000 + $8,000). 

5.4.4 With-Project Harbor Conditions. 

The modifications to the facility planned in the six 
alternatives under consideration will alleviate the impacts 
of large south swells entering the harbor. Waves will no 
longer break in the entrance channel and the harbor will 
remain calm relative to present conditions. Boat owners 
will no longer need to add lines to secure their boats or 
stay on board to keep watch or evacuate the harbor. The 
costs associated with these activities will be eliminated as 
will the occasional damages to vessels and docks that have 
been attributed to south swell conditions in the past. 
Under with-project conditions, the estimated added costs and 
damages to commercial passenger, recreational, and 
commercial fishing vessels will be eliminated. The total 
savings of $98,000 + $173,000 + $47,000 = $318,000 is a 
benefit of improving Maalaea Harbor. 

5.4.S Backup Area Repair Reduction. 

The constant pounding of the surf is also affecting 
some of the backup area surrounding the harbor basin. This 
is especially evident along the south breakwater where the 
wave action is undermining the structure. It has reached 
the point where the water is making its way under the 
breakwater and affecting the backup area behind it. The 
Boating and Ocean Recreation Division of the DLNR has 
requested that a survey be done to determine the magnitude 
of the undermining. The extent of the undermining problem 
threatening the backup area will not be known until that 
surv~y is completed. 

Cavities and sink holes have appeared in the parking 
lot area as a result of the undermining. There were two 
repairs made to sink holes that appeared in 1993. The 
repairs included removing the loose blacktop, laying a 
geotextile filter fabric, covering it with various layers of 
fill, and replacing the blacktop. The cost of_ these repairs 
totaled about $12,000. In 1994, similar repairs were made 
to patch another cavity at a cost of about $3,000. 
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While these repairs took care of the visible damages , 
they did not address the cause. The undermining of the area 
behind the south breakwater will continue and further 
repairs will be needed to maintain the usability of that 
area. In the absence of any data on the degree of the 
undermining , it is assumed that repairs like those done in 
1993 and 1994 will be required annually. The cost of these 
repairs is taken to be the average of the amounts spent in 
1993 and 1994. These expenditures were converted to 1995 
dollars using the estimated Consumer Price Index, the CPI-U, 
for Honolulu. The 1993 expenditure in 1995 dollars is 
$12,000 x 1.028 x 1.036 = $12,780. The 1994 expenditure of 
$3 , 000 in 1995 dollars is $3,000 x 1 . 036 = $3,.108. The 
average annual cost for sink hole repair in 1995 dollars is 
then ($12,780 + $3,108)/2 = $7,944 . It is assumed that 
$7 , 944 in sink hole repairs will be needed every year under 
without-project conditions . 

In addition to causing chronic damages to the parking 
area, the undermining has been cited as the cause of recent 
damages to a water main. In early 1995, a three-inch water 
main supplying water to the building where the harbor 
master ' s offices are located was damaged . It will cost an 
estimated $65,000 to replace the broken water main. As part 
of the repair, the water main will be relocated from its 
current position along the southern edge of the breakwater 
to the northern edge. Relocating the pipe wi ll remove it 
from the area currently undermined to a more stable part of 
the breakwater. It will not stop the undermining problem, 
however, and it is likely that the water main will be 
damaged again, at least once, during the study period. It 
took approximately 40 years for the undermining to damage 
the water main in its current location. It is anticipated 
that it will take another 40 years for the undermining to 
reach the new pipe and cause another $65,000 in damages . 
The average annual cost of a $65,000 repair in Year 40 at 7-
3/4 percent is about $260. This cost will be incurred under 
without-project conditions . 

As part of the new harbor construction, the undermining 
problem along the south breakwater will be fixed. Repairs 
to the parking area and the water main will no longer be 
needed over the SO-year life of the project. The savings in 
repair cost of $7,944 + $260 = $8,204 or about $8,000 a year 
is a · benefit of the project. 

5 . 5 Additional Vessel Berths. 

The improved Maalaea Small Boat Harbor will have more 
slips than the existing harbor. Alternatives 1 through 5 
will provide 125 more slips than there are now.. Alternative 
6 will create 33 more slips. These slips will-go into areas 
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now deemed unusable because of the agitation that large 
south swells produce in those parts of the harbor. The 
realigned entrance channel and modified breakwater will 
alleviate the impact of the south swells and open up those 
areas for development. 

The vessels allowed into the new harbor will be chosen 
based on several factors. The size of the vessel will 
govern whether it will fit one of the available slips. 
Those that are too big or too small will not be considered. 
A vessel 1 s position on the waiting list will dictate 
priority provided it is of the proper size. DLNR's Maui 
District Manager will take these as well as other factors 
into consideration in the process of assigning the new slips 
in the harbor. 

For benefit computations, vessels were assigned to the 
new slips based on the following assumptions and criteria: 

(a} There will be 36 25-foot slips, 48 3O-foot slips, 33 
35-foot slips, 74 4O-foot slips, 28 SO-foot slips, and 1 
1OO-foot slip in the improved harbor under alternatives l 
through 5. The improved harbor under alternative 6 will 
have 29 3O-foot slips, 21 35-foot slips, 55 4O-foot slips, 
22 SO-foot slips and l 1OO-foot slip. 

{b} All vessels in the existing harbor will be accommodated 
in the improved harbor. 

(c} New permits for the harbor are given out based on a 
vessel's size, then its position on the waiting list. 

(d} . Preference for the larger slips is given to commercial 
vessels. 

(e} No consideration is given for a vessel's width or its 
method of propulsion. 

Table 3 lists the number and types of boats that will 
occupy the new harbor based on these criteria. 
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Vessel Type 
Recreation 
Commercial 
Fishing 
Commercial 
Passenger 
Total 

TABLE 3. 
VESSEL COUNT FOR MAALAEA HARBOR 

BY ALTERNATIVE 

Number of Vessels by Alternative 
Existing l 2 3 4 

49 lll 111 lll lll 

13 52 52 52 52 

27 51 51 51 Sl. 
89 214 214 214 214 

5 6 
lll 68 

52 22 

51 32 
214 122 

Only 214 vessels will go into the new 220-slip harbor 
for alternatives 1 through S because six vessels currently 
take up more than one slip in the harbor. It is assumed 
they will continue to do so in the improved harbor. Only 
122 vessels will go into the expanded harbor under 
alternative 6 for the same reason. Benefits generated by 
the additional berthing areas in Maalaea Harbor are based on 
the vessel counts in Table 3. 

S.5.1 Benefits for Vessels Moored Elsewhere. 

There are two vessels currently moored along the coast 
that have permits to load and unload passengers at Maalaea 
Harbor. Both commercial passenger operations face 
additional costs because they do not have a slip in the 
harbor. With the additional slips in place, one of those 
vessels is expected to get a berth in the harbor. The 
expanded harbor will not be able to accommodate the unique 
design of the other vessel. 

The operators of the vessel that is expected to get a 
slip will see a reduction in their cost of doing business. 
Due to the exposed location of their mooring, the operators 
presently spend about $17,000 a year to have a crew member 
stay aboard their vessel every night. The crew member is 
there to secure the boat at night, prepare it in the 
morning, and sail it to Maalaea Harbor to pick up 
pass~ngers. A crew member will not need to secure the 
vessel overnight or bring it to the harbor in the morning 
with a slip in the expanded facility. The $17,000 annual 
expenditure will be eliminated. 

In addition to that savings, the fuel cost associated 
with the trips from the mooring spot to the harbor and back 
will also be eliminated. This will save $3,009 a year 
according to the vessel operators. 

to 
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This particular tour operation presently leases the 
permits necessary to operate a commercial passenger vessel 
out of Maalaea Harbor. The operators pay about $50,000 a 
year to rent the permits from another corporation. The fee 
is based on a percentage of the operators' gross income. 
Expanding Maalaea Harbor will give the operators an 
opportunity to obtain their own commercial permits and 
eliminate the present $50,000 annual fee. Eliminating that 
fee can be counted as a benefit of expanding the harbor. 

The total savings for moving into Maalaea Harbor is 
then $17,000 + $3,000 + $50,000 = $70,000. 

Mooring fees are a cost of operating a commercial 
vessel that will increase with the move into Maalaea Harbor. 
Vessels are charged $100 a month for mooring along the coast 
while those in the harbor are charged $7.00 per foot per 
month. The operator expected to move into the expanded 
harbor has a 65-foot vessel. Their mooring fees will 
increase from $1,200 a year to about $5,500 a year. 

The total reduction in operating costs for this 
operator is then $70,000 + ($1,200 - $5,500) = $65,700 or 
about $66,000. This savings can be attributed as a benefit 
of expanding Maalaea Harbor. 

5.5.2 Commercial Fishing Benefits 

There are 13 commercial fishermen now operating out of 
Maalaea Harbor. There are 55 commercial fishermen on the 
waiting list. Of the 55 commercial fishermen on the waiting 
list, 39 will get slips in the improved harbor under 
alternatives 1 through 5. A review of the commercial 
fishing licenses issued on Maui and interviews with Maui 
fish wholesalers revealed that 29 of the 39 commercial 
fishermen have ongoing operations. The benefits for 
existing commercial fishermen are derived from reductions in 
the time and cost of their present operations and increases 
in the amount and value of their catch. The effects of 
having a slip in the new harbor on the operating costs of 
these fishermen are calculated in this section. 

The commercial fishermen without slips in the harbor 
trailer their boats to Maalaea for launching. A majority of 
these fishermen live in Kahului about nine miles north of 
Maalaea Harbor. The speed limits along the roads leading to 
the harbor vary. The average traveling speed is about 45 
miles per hour. Trucks pulling trailered boats, however, 
are expected to go at a slower speed of 40 miles per hour 
for safety reasons. At that speed, it takes approximately 
14 minutes to reach the harbor. Once at the harbor, 
launching a boat at the ramp takes another 30 -minutes to 
complete. This includes placing the boat in the water, 
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preparing it for the trip , and securing the truck and 
trailer. The whole operation takes about 44 minutes. 

Upon returning to the harbor, it takes ariother 15 
minutes to retrieve the boat and one hour to wash the salt 
from the boat, truck , and trailer. The return trip home 
after selling the day's catch takes another 14 minutes. The 
total time for this portion of the fishing trip is 89 
minutes. 

The overall time for the round trip to and from the 
harbor under without-project conditions is 44 minutes+ 89 
minutes= 133 minutes. 

With a slip in the improved harbor, this time will be 
greatly reduced. The fishermen leaving home will travel at 
the average speed of 45 miles per hour with no boat in tow. 
They will arrive at the small boat harbor in 12 minutes. 
Launching a boat that is already at a slip will take no more 
than 10 minutes. The total time for this part of the trip 
is 22 minutes. There is no retrieval time for a boat with a 
slip. Washing down the equipment will take 30 minutes. The 
return trip to Kahului will take another 12 minutes without 
a boat in tow. The total time for a round trip to and from 
the harbor will be 64 minutes. 

Each commercial fisherman getting a slip in the 
improved harbor will save 133 minutes - 64 minutes= 69 
minutes per trip. 

The annual t i me saved per boat is based on the number 
of trips per year and fishermen per trip. According to the 
Maaiaea Boat and Fishing Club, the number of trips taken per 
year varies. Ful l - time commercial fishermen go out 
approximately 200 times a year while part-time fishermen go 
out about 100 times a year. Usually, two fishermen go out 
per trip. 

The value of the time saved is based on the Thomas 
and Thompson method discussed in the Corps research paper 
value of Time Saved tor Use i n Corps Pl anning Studies A 
Revi ew of the Literature and R~commendetions. According to 
this method , the value of time saved is based on the hourly 
median family income of the area. This study slightly 
modities that value because the participants involved are 
known. Instead of the general hourly median family income 
of the area, it is the hourly income of the fishermen using 
Maalaea Harbor that is applied in the analysis. According 
to the Maalaea Boat and Fishing Club, the income per trip 
averages about $200. The operating expenses per trip 
average about $50 . The profit is then $150 per trip . The 
average crew consists of two fishermen and the_average 
fishing trip lasts about 12 hours. The average hourly wage 
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is then $150/12 hours= $12.50 per hour or $12.50 per hour/2 
crew members= $6.25 per hour for each crew member . 

The value of time saved is dependent on cwo other 
variables: the type of trip and the reduction in travel 
time. Commercial fishing trips are considered work related 
trips. Work trips are valued on a per person basis. The 
reduction in travel time, as calculated earlier in this 
section, is 69 minutes . Based on these parameters, the 
value of time saved is set at 53.8 percent of the hourly 
wage for fishermen. 

The value of time saved per trip is, then, 2 fishermen 
x ($6.25/hour/fishermen x .538) x (69 minutes/-60 minutes per 
hour) = $7.73 per trip. 

The improved harbor in alternatives 1 through 5 will 
have enough slips to accommodate the 29 vessels that are 
currently engaged in commercial fishing. According to the 
Maalaea Boat and Fishing Club, both part-time and full-time 
fishermen use the launch ramp at Maalaea . Part-time 
fishermen make up about 66 percent of all the fishermen that 
use the launch ramp. It is assumed that this percentage 
applies to the fishermen on the waiting list. The 29 
commercial fishing vessels, then, consist of 19 part-time 
and 10 full-time operations. These vessels take (19 part­
timers x 100 trips/part-timer} + (10 full-timers x 200 
trips/full-ti mer} = 3,900 trips a year. 

The total value of time saved by providing these 
boaters with slips is the number of trips taken multiplied 
by the value of time saved per trip or 3,900 trips x $7.73 
per .trip= $30,147 . 

The vessels going into the improved harbor in 
alternative 6 will include three vessels that will begin 
commercial fishing operations and six that are already 
engaged in commercial fishing. Of the six ongoing 
commercial fishing operations, four are part-time and two 
are full-time. Savings for these fishermen are computed 
following the methodology used for computing the savings to 
the commercial fishermen affected in alternatives 1 through 
5. The six fishermen moving into the expanded harbor in 
alternative 6 take an estimated (4 part-timers x 100 
trip~/part-timer} + {2 full-timers x 200 trips/full-timer} = 
800 trips per year . The total savings they will experience 
by moving into the improved harbor is BOO trips x $7.73 per 
trip= $6,148 per year. 

The trucks used to transport the boats are an integral 
part of the commercial operation. Having a slip in the new 
harbor will reduce the wear and tear on the vehicles 
transporting the boats to and from the harbor :~ Reductions 
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in truck related expenses can be taken as benefits of 
improving the small boat harbor. 

The strain of hauling a boat and the corrosiveness of 
salt water take their toll on the life span of a tru ck. The 
typical procedure is to buy a used truck, drive it until it 
cannot go any farther, then get another used truck. 
Commercial fishermen report replacing the trucks that haul 
their boats as often as every two years. The average length 
of time an automobile is held in Hawaii is six years. 
It is assumed that under without-project conditions 
commercial fishermen will replace their trucks every two 
years . Under with-project conditions, truck purchases will 
be reduced to the average of one every six years. 

Without the need to tow a boat, not only will the 
number of truck purchases be reduced, but the size of the 
trucks purchased as well . According to the Maalaea Boat and 
Fishing Club , the sizes of the trucks hauling boats to the 
launch ramp depend on the size of the boats . For boats 
under 30 feet long, 3/4-ton and smaller trucks are common. 
For boats 30 feet and longer, one-ton trucks are typical. 

Of the 29 existing commercial fishermen from the 
waiting list that are expected to move into the new harbor 
in alternatives 1 through 5 , eight fishermen have boats 
shorter than 30 feet. It is assumed that these fishermen 
drive 3/4-ton or smaller trucks . The remaining 21 fishermen 
have vessels longer than 30 feet. It is assumed that they 
drive one-ton trucks when hauling their boats. The 
commercial fishermen with slips in the harbor typically have 
3/4-ton or smaller trucks to haul their catch to market . 

A survey was taken of the listings of used trucks in 
the Kelley Blue Book Auto Market Reoort. The prices for 
1/2-ton, 3/4-ton, and one-ton truck models from 1988 to 1994 
were gathered . The average price for one-ton trucks is 
$10,400 . The average for the smaller trucks is $7,900. 

The benefit for truck expenditure reductions is the 
difference between the average annual cost of purchases 
under without-project conditions and with-project 
conditions. Without a slip, the eight fishermen with boats 
less than 30 feet in length will continue to purchase 
smaller trucks every two years at $7,900 a truck. The 
average annual cost of those purchases over the SO - year 
study period at 7-3/4 percent is $3,800. Having a slip will 
reduce truck purchases to one $7,900-truck every six years. 
The average annual cost of these purchases over the SO-year 
study period at 7-3/4 percent is about $1,100 . The average 
annual benefits are equal to $3,800 - $1 , 100 = $2,700 per 
commercial fisherman. Under alternatives 1 through 5, then, 
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the eight commercial fishermen with small boats will save 
$2,700 per fisherman x 8 commercial fishermen= $21,600. 

The savings for commercial fishermen with larger boats 
are calculated in a similar way. Without a slip, a larger 
truck will be purchased every two years at $10,400. The 
average annual cost for these purchases over the SO-year 
study period at 7-3/4 percent comes to about $5,000 . Having 
a slip will reduce purchases to a smaller $7,900-truck every 
six years . The average annual cost for these purchases over 
the SO-year project life at 7-3/4 percent is about $1,100. 
The benefit is equal to $S,000 - $1,100 = $3,900 per 
commercial fisherman. The total benefit for reduced truck 
expenditures for the 21 commercial fishermen moving into the 
improved harbor under alternatives 1 through 5 is 21 
commercial fishermen x $3,900 per fisherman= $81,900. 

The total savings in truck purchases for the 29 
commercial fishermen moving into the improved harbor under 
alternatives 1 through 5 equal $21,600 + $81,900 = $103,500. 

Of the six commercial fishing boats moving into the 
improved harbor in alternative 6, two are under 30 feet and 
assumed to be towed by 3/4-ton and smaller trucks . Without 
a slip, the two fishermen would continue to purchase smaller 
trucks every two years at $7,900 a truck. The average 
annual cost of those purchases over the SO-year study period 
at 7-3/4 percent is $3,800 . Having a slip will reduce the 
average annual costs of these truck purchases to $1,100. 
The benefit is equal to $3,800 - $1,100 = $2,700 per 
commercial fisherman. The two commercial fishermen with 
smaller boats will save $2,700 per commercial fisherman x 2 
com~ercial fishermen= $5,400. 

The remaining four commercial fishermen have boats that 
are longer than 30 feet. It is assumed that one-ton trucks 
are used to tow these boats to the harbor under without­
project conditions. It is further assumed that these 
fishermen will purchase a used one-ton truck every two years 
at $10,400 per truck. The average annual cost per fisherman 
of purchasing a one-ton truck every two years over the so­
year study period will be about $5,000. Having a slip in 
the harbor will reduce the truck purchases of these 
fishermen to one 3/4-ton truck every six years. The average 
annu~l cost of purchasing a 3/4-ton truck every six years 
over' ·the so-year study period will be about $1,100. The 
benefit of moving into an improved Maalaea Harbor is $5,000 
- $1,100 = $3,900 per commercial fisherman. The total 
benefits for the four commercial fishermen with longer boats 
moving into the harbor under alternative 6 is then $3,900 
per commercial fisherman x 4 commercial fishermen= $15,600. 

Alternative 6 will generate $5,400 + $15,600 ~'$21,000 in 
total truck purchase savings. 
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Benefit 
Categories High 

General Navigation 
Benefits 

Commercial 
Pas senger Craft 98 
Recreational 
Craft 173 
Commercial 
Fishing Craft 47 
Backup Area 
Repair 8 

Additional Ber th 
Benefits 

Vessels Moored 
Elsewhere 66 
Commercia l 
Fishing 96 
New Commercial 
Operations - - -

Totals By Priori ty 488 

TOTAL AVERAGE ANNUAL 
BENEFITS 

TABLE 6. 
BENEFIT SUMMARY BY ALTERNATIVES AND PRIORITY 

($000) 

Alternatives 
1 2 3 4 

Low High Low High Low High Low 

--- 98 - -- 98 - - - 98 -- -

- - - 173 -- - 173 - - - 173 - - -

-- - 47 - - - 47 - - - 47 - --

--- 8 - -- 8 --- 8 -- -

-- - 66 -- - 66 - - - 66 - - -

--- 96 - - - 96 - - - 96 - - -

1,919 --- 1,919 -- - 1,919 - - - 1,919 
1,919 488 1,919 488 1,919 488 1,919 

2,407 2,407 2,407 2,407 
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5 6 
High Low High Low 

98 -- - 98 -- -

173 --- 173 -- -

47 --- 47 - --

8 --- 8 - --

66 - -- 66 ---
96 - -- 19 - --

-- - 1,919 - - - 332 

488 1 , 919 411 332 

2,407 743 I 



Benefits for reductions in storm and wave damage costs 
to commercial passenger craft, recreational craft, and 
commercial fishing craft are considered high priority 
benefits. Reductions in backup area repairs and in existing 
commercial operation costs are also considered high priority 
benefits. They make up approximately 20 percent of the 
total - benefits generated by alternatives 1 through 5 and 55 
percent of the total benefits in alternative 6. 

Benefits for new commercial vessels are considered 
recreational benefits and categorized as low priority. 
These benefits make up 80 percent of the total in 
alternatives 1 through 5 and 45 percent in alternative 6. 

7.0 COST 

Table 7 summarizes the costs of the proposed plans of 
improvement for the Maalaea Small Boat Harbor. 

Cost Categories 

TABLE 7. 
PROJECT COST SUMMARY 

($000) 

Alternatives 

1 2 3 4 5 6 
Project First Cost 9,301 10,301 10,742 12,539 10,301 6,406 
Interest During 
Construction 859 951 992 1,158 951 592 
Associated Costs 890 890 890 890 890 518 
Total Investment Cost 11,050 12,142 12,624 14,587 12,142 7,516 

Amortization Cost 877 964 1,002 1,158 964 597 
Operation & 

Maintenance 52 52 52 52 52 52 
Total Average Annual 
Cost 929 1,016 1,054 1,210 1,016 649 

The total first cost of modifying the Maalaea Harbor 
has been calculated at an October 1995 price level for the 
different alternatives. The Interest During Construction 
(IDC) for these projects were calculated assuming a 7-3/4 
percent interest rate and a 28-month construction period. 
The Associated Costs of the projects add another $890,000 to 
the first costs for alternatives 1 through 5 and another 
$518,000 to the first cost for alternative 6. The Total 
Investment Cost is the sum of the Project First: Cost, 
Interest During Construction, and the Associated Costs. The 
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capital recovery factor for a project with a SO-year life at 
7-3/4 percent, 0.07940, is then applied to the Total 
Investment Cost to get the Amortization Cost. Next, the 
Operation and Maintenance Cost of the project is added to 
the Amortization Cost to compute the Total Average Annual 
Cost. 

8. BENEFIT-COST RATIO 

Table 8 lists the average annual benefits, average 
annual costs, benefit-cost ratios, and net benefits 
associated with each alternative. 

TABLE 8. 
PROJECT ECONOMICS 

Alternatives 
l 2 3 4 5 

Benefits ($000) 2,407 2 , 407 2,407 2,407 2 , 407 
Costs ($000) 929 1,016 1,054 1,210 l,016 
Benefit - Cost Ratios 2 . 59 2.37 2 . 28 1.99 2.37 
Net Benefits ($000) 1,478 1,391 1,353 1,197 1,391 

6 

743 
649 

1.14 
94 

According to the information in Table 8, the National 
Economic Development (NED) plan is alternative 1. 
Alternative 1 has a benefit-cost ratio greater than one and 
has the highest net benefits of all six alternatives. As 
such, it is the preferred alternative from a Federal 
government standpoint . 

Alternatives 1 through 5 will generate $488,000 in high 
priority benefits. These high priority benefits make up 
approximately 53 percent of the $929,000 average annual cost 
for alternative 1 , 48 percent of the $1,016,000 average 
annual costs for alternatives 2 and 5, 46 percent of the 
$1,054,000 average annual costs for alternative 3 and 40 
percent of the average annual cost in alternative 4 . 
Alternative six will produce $411,000 in high priority 
benefits that make up approximately 63 percent of its 
$649,000 average annual cost. 

9. ADDENDUM 

The cost of alternative 1 treating the Preconstruction 
Engineering and Design (PED) costs as sunk costs has also 
been calculated. There is precedent for making a project 
implementation decision based on the exclusion of such costs 
for a project that has already been authorized. 
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The PED cost for alternative 1 is $1,288,300 . This 
figure was subtracted from the Project First Cost of 
$9,301,000 for a new Project First Cost of $8, ·012,700. 
Adding the Associated Cost of $890,000 for the slips and 
other improvements and the Interest During Construction of 
$740,000 gives a Total Investment Cost of $9 , 642,700. 
Multiplying the capital recovery factor to the Total 
Investment Cost gives the interest and amortization of the 
project of $9,642,700 x 0.0794 = $765,630 or about $766,000. 
The Operation and Maintenance Cost remains the same at 
$52,100 a year. The total average annual cost of the 
project is then $766,000 + $52,100 = $818,100. 

The benefit-cost ratio, in this case , is 
$2,407,000/$818,lOO = 2.9. The $488,000 in high priority 
benefits generated by the project make up about 60 percent 
of the total average annual cost. The remaining 40 percent 
is covered by a portion of the $1,919,000 in recreational 
benefits. The remaining recreational benefits bring the 
benefit cost ratio to 2.9 . 

There have been no expenditures on PED activities for 
the other alternatives . 
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ASSOCIATED LABORATORIES 
B06 North Batav1a- Orange, CaUlctnJa 92868 • 714/711-{,900 

CLIENT 

Marine Research Consultants 
Attn: Steve Dollar 
4467 Sierra Dr. 
Honolulu, Hi 96816 

Sediment 
Hl.-;1-Z.. 
Ma'alaea Harbor 

LAB NO. 

REPORTED 

RECEIVED SAMPLE 

IDENTIFICATION 

BASED ON SAMPLE Date Collected 10/01/96 ® None Given 
As Submitted 

TCLP EXTRACTION - JNORGANICS 
Limits 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

{mg/1) 
s.o 

100.0 
l.O 
5.0 
5.0 
0.2 
1.0 
s.o 

TCLP EXTRACTION - PESTICIDES 
liimics 
(mg/1) 

Chlordane 
Endrin 
Heptachlor . 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
PCB's 

Cont'd on Next page 

0.03 
0.02 
0.008 
0.008 
0.4 

1.0.0 
0.5 

Method 

EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 7470 
EPA 7740 
E?A 6010 

Metb2d 

EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 

TIii ,-ports Of the Auoc.latea Uboratorles ••• i:onflo1nllal proPtt1y ot o.,, cn,nu 1no 
- • •' • · .. • ·- - • .,. .. .... .. ., •·· .. ~ .... 1.,. . 1-. ">"'• ,,_ .. ,,._ fu •• - ••""~ : • ,,c•wr, tt•IPI 

Ds!,tefAnsl:iBt 

1 0/15 MT 
10/ 15 MT 
10/15 MT 
10/ 15 MT 
10/15 MT 
10/15 NK 
10/15 MT 
10/1.5 MT 

Date/An~lyst 

10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 

FAX 714/538-1209 

LL1455-0l 

10/23/96 

10/04/96 

Results 
(mg/l) 

0.003 
0.068 

ND< 0.001 
ND< 0.003 

0.0:.9 
ND< 0.0004 

0 . 014 
ND< 0.003 

~e~lti 
{mg/l) 

NDc 0,01 
ND< 0.002 
ND< 0.001 
ND< 0.001 
NDc: 0.001 
ND< 0.05 
ND< 0.01 
ND< 0.0001 

TESTING & CONSUi.TiNG 
Ctiemic:ol. 

M1c:;obio/ogtcal • 



Client: Marine Research Consultants 
Lab No: LLl455-01 

TCLP EXTRACTION - HERBICIDES 
Limits 
(mg/1) 

2,4-D 
2,4 , 5-TP (Silvex) 

10 . 0 
1.0 

TCLP EXTRACTION - VOLATILES 
Limits 
(mg/1) 

Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1 , 1-Dichloroethylene 
Methyl-ethyl-ketone 
Tecrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

0.5 
0.5 

100 .0 
6.0 
0.5 
0.7 

200.0 
0 . 7 
0.5 
0.25 

TCLPEXTRACTION-SEMIVOLATILES 

Method 

EPA 8150 
EPA 8150 

Method 

EPA 82~0 
EPA 8240 
EPA 8240 
EPA 824 0 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 

Limits Method 

o-Cresol 
m- Cresol 
p-Cresol 
cresol 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
He.:x:achloro-1-3-

butadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6 -Trichlorophenol 
Pyridine 

(rng/1) 

200.0 
:200 . 0 
200 . 0 
200.0 

7.5 
0.13 
0 . 13 

0.5 
3.0 
2.0 

100.0 
400.0 

2.0 
5.0 

ASSOCIATED LABORATORIES, by : 

£~biµ_ 
Vice President 

RAW/gk 

EPA 8270 
EPA 6270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

pate/Analyst 

10/21 LN 
10/21 LN 

Date/Ani:!llyst 

2.0/18 AS 
10/ 18 AS 
10/ 18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 

Date/Analyst 

10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 

10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
l.0/21 cs 
10/21 cs 

Results 
(mg/1) 

ND< a.as 
NDc: 0.01 

Results 
(mg/1) 

ND< 0.01 
ND< 0.01 
NDc 0.01 
NDc: 0.01 
1'l'1k O . 01 
ND< 0.Ol. 
ND< 0 . 01 
N':>< 0.01 
ND< 0.01 
ND< 0.06 

Resultf;? 
(mg/1) 

ND< 0 . 01 
NDc:: 0.01 
ND< 0.01 
NDc 0 . 01 
ND< 0.01 
ND< 0.05 
ND< 0.01 

NDc: o .01 
ND< o . 01 
NDc: 0.01 
ND< 0.05 
ND< 0.05 
ND< 0.05 
ND< O. 5 
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ASSOCIATID LABORAJORIES 
806 North Batavia. 0rcmge, caUJorma 92868 - 714/771-6900 

CLIENT 

SAMPLE 

Marine Research Consultants 
Attn: Steve Dollar 
4467 Sierra Dr. 
Honolulu, Hi 96816 

Sediment 

IDENTIFICATION M3-4 
Ma'alaea Harbor 

LAB NO 

REPORTED 

RECEIVED 

BASED ON SAMPLE Date Collected 10/01/96@ None Given 
As Submitted 

TCLP EXTRACTION - INORGANICS 
Limits Method 
(mg/ 1) 

Arsenic 5.0 EPA 7060 
Barium 100.0 EPA 6010 
Cadmium 1.0 EPA 6010 
Chromium 5.0 EPA 6010 
Lead 5.0 EPA 7421 
Mercury - 0.2 EPA 7470 
Selenium 1.0 EPA 7740 
Silver s.o EPA 6010 

TCLP E~"TRACTION - PESTICIDES 
Limits M~thod 
(mg/1) 

chlordane 0.03 EPA 8080 
Endrin 0.02 EPA 8080 
Heptachlor 0.008 EPA 8080 
Heptachlor'Epoxide 0.008 EPA 8080 
Lindane 0.4 EPA 8080 
Methoxychlor 10.0 EPA 8080 
Toxaphene 0.5 EPA 8080 
PCB's -" - EPA 8080 

Cont'd on Next page 

The ,.ports 01 tne AHoc;lale<I 1.u,aratorles an conlloentl&I proos:rly of our cllenn ancs 
.._,._... ,.,..,,! f\~ 1'11r,,nf'!~C,..!f or used fct oucllc•Uon In p-,rt or ,n full \lllltt'lout au, wrtttcn 

DatelAnal~st 

10/15 MT 
10/15 MT 
10/15 MT 
10/15 MT 
10/15 MT 
10/15 NK 
10/15 MT 
10/15 MT 

DatelAnal~st 

10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 
10/22 LN 

FAX 714/538-1209 

LL1455-02 

10/23/96 

10/04/96 

Results 
(mg/1) 

0.002 
0.050 

NDc: 0.001 
NDc:: 0.003 

0.009 
NDc 0.0004 

0.014 
NDc:: o. 003 

Resu1ts 
(mg/1} 

ND< 0.01 
NDc:: 0.002 
ND< 0.001 
ND< 0.001 
NDc 0.001 
ND< 0.05 
ND< 0.01 
ND< 0.0001 

TcSTING & CONSULTING 
Chem/CC/• 

Micl'OOlo/oglCCI • 



Client: Marine Research Consultants 
Lab No: LL145S-02 

TCLP EXTRACTION - HERBICIDES 
Limits 
(mg/1) 

2,4-D 
2,4,5-TP (Silvex) 

10.0 
1.0 

TCLP EXTRACTION - VOLATILES 
Limits 
(mg/1) 

Benzene 0.5 
Carbon Tetrachloride 0.5 
Chlorobenzene 100.0 
Chloroform 6.0 
1,2-Dichloroethane 0.5 
1,1-Dichloroethylene 0.7 
Methyl-ethyl-ketone 200.0 
Tetrachloroethylene 0.7 
Trichloroethylene 0.5 
Vinyl Chloride 0.25 

TCLP EXTRACTION - SEMIVOLATaES 
Limits 
(mg/1) 

o-Cresol 200.0 
m-Creaol 200.0 
p-Cresol 200 . 0 
Cresol 200.0 
1,4-Dichlorobenzene 7 . 5 
2,4-Dinitrotoluene 0.13 
Hexachlorobenzene 0.13 
Hexachloro- 1-3· 

butadiene 0.5 
Hexachloroethane 3.0 
Nitrobenzene 2 . 0 
Pentachloropbenol 100.0 
2,4,5-Trichlorophenol 400 . 0 
2,4,6-Trichlorophenol 2 . 0 
Pyridine 5 . 0 

~~LAB;b-
Robert A. Webber 
Vice President 

RAW/gk 

Method 

EPA 8150 
EPA 8150 

Method 

EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 
EPA 8240 

Method 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 8270 
EPA 82i0 
El?A 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

Date/Analyst 

10/21 LN 
10/21 LN 

Date{Anal~st 

10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
1.0/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 
10/18 AS 

Date{Analj!st 

10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21. cs 
10/21 cs 

10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/21 cs 
10/ 21 cs 

Results 
(mg/1) 

ND< 0.05 
ND< 0.01 

Results 
(mg/1) 

?l:'"D< 0. 01 
NDc:: 0.01 
ND< 0 , 01 
ND< 0 . 01 
ND< o. Ol 
ND< 0. 01 
ND< 0.01 
ND< 0.01 
ND< 0.01 
~"D< 0. 06 

Results 
(mg/1 ) 

ND< 0.01 
ND< o. 01 
ND< 0.01 
ND< 0 . 01 
ND< 0.01 
ND< 0.05 
ND< 0.01 

ND< 0 . 01 
ND< 0 . 01 
ND<: 0 . 01 
NDc: a.as 
NDc:: 0.05 
ND< 0.05 
ND< 0.5 

)1 1· 
,/ ... 



I I I __ -- - --- --

) 

APPENDIX C 

COASTATh)1ZONE MANAGEMENT· 
I -- ----. .,. - ~ - ·-



CEi?OD-ET-PP 21 May !.996 

INFORMATION PA?ER 

S03JECT: A Report on Alternative 6, Ma'aiaea Harbor, Maui, 
Eawaii 

!. . 3}..CKG~OtJND : A ?~epo::-t on Alte=native 6, :-!a ' alaea ~a:::::o:::, l"!aui, 
Hawaii. In response to public conce:::ns fo::: t:~e conservat:.:.on o= 
surf sites, an interior mole concept, kncw:i as Alternative 5 and 
shewn as figure!., was formulated. L~ was fi:::sc ·int:::oduced in 
Section 8, A1te-.-ia,;ves Con5id?Y?ci ~o~ •~~~~- ~;~;oa,ior, of t:he 
report: encit:led, "Ma'alaea Harbor, Evaluat:.:.cn of ?reject Impacts 
or.. Surf Sites" prepared by Moffatt: & )J'ichc2., ~:,.gi:i.eers, dat:ed 
August 1992. This report: considered only t:ne subject of i~pacts 
to surfing and not other parameters. 

2. W.ll.V=: TYPES Al-l""D CONDITIONS: 

a. ~ui~s a~~?ctincr th? Fawaiian -s 1 a~cs: 

(1) NORT:£.n.sT TRJl.DE WAVES - These waves are gene:::ated 
by the northeasterly trade winds that prevail approximately 75% 
of the year . These waves are typically 4 to 12 feet with 6 to !.C 
second periods. 

• I 

. (2) NORTrl PACIFIC SWELL - These long-period swells are 
generated from North Pacific extrat=opical cyclones. These large 
waves have heights in excess of 20 feet and periods of 10 to 20 
seconds. 

(3) KONA STORM WAVES - Kana sto::-m waves generally 
app=oach the islands from the south or southwest. A Kona stor~ 
is a large, low-pressure system that =arms to the south of the 
islands. The waves are typically 10 to 15 feet with periocs of 8 
to 10 seconds. 

. ; 

(~) SOUTh='.R.N HEMISPHERE SWELL - T~ese waves are 
generated in the Southern ~emisphere, mos= frequently cu::-ing t~e 
~..ntarctic winter months between April and November. After these 
waves are generated, they travel thousands o: miles across the 
ocean to the islands. Wave heights are generall;(_ 3 to 6 feet 
with periods of 14 to 22 seconds. 
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SUBJECT: A Reporc on Alternative 6, Ma'alaea Harbor, Maui , 
Hawaii 

(5) TROPIC.JU. STO~~S- AJ.'ID HURRICANES - Tropical storms 
and hurricanes are another source of. waves for tr-e Hawaiian 
Islands . These storms are generally formed off the coast of 
Mexico and travel westward through the equatorial region and 
occasionally pass close to or through the island chain. 
Deepwater wave heights in excess of 40 feet can be generated by 
t~ese storms . 

b. Cond~tions Cha~acteristic to Ma'~l~pa ~aroor: Since the 
Ma'alaea project site is located on ~he south sice of the island 
of Maui, it is onlv ex-cosed to waves from the Kana storms , . - .. 
Southern Hemisphere and tropical storms and hurricanes. The site 
is exposed to waves gene:::-ated from 160 degrees (south-southeast ) 
to 185 degrees and also exposed to waves generated from between 
213 degrees through 217 degrees. The gap. in the exposure is due 
to island-sheltering effects from the island of Kaho~olawe . It 
is these condi~ions that cause the navigation hazards and damages 
to the vessels within the harbor. 

3 . PREVIOUS STUDIES : 

a. CERC Wave Response Report : The U.S. Army Corps of 
Engineers' Coastal Engineering Research Center (CSRC) of the 
Waterways Experiment Station (WES} in Vicksburg, Mississippi 
studied~that use of an interior mole structure at Ma'alaea 
utilizing a wave response model. The results of this study were 
documented in Miscellaneous Paper, CERC- 94-17, "Wave Response of 
Proposed Improvement Plan 6 to the Small Boat Harbor at Ma'alaea , 
Maui, Hawaii", dated September 1994. The steady state , 
numerical, hybrid element model focused on the oscillation 
conditions within the bertliing area . The study concluded that 
Alternative 6 was sacisfactory in providing the harbor (berthing 
area) with adequate wave protection but that navigation was 
potentially more dangerous during high wave condit i ons. It also 
concluded that Alternative 6 can potentially lead to a 
significant increase in the amplitude of harbor oscillations . 
These oscillations a~e can potenti ally cause moori~g probl ems 
within the basin . 

b . Envir1:mmPnt2l Qocument:3ti or,; The l"',avigation safety 
deficiency associated with Alternative 6 was also addressed in 
the Dr~ft and Final Supple~e~t.al 2~vironmental Imp~ct Statement 
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SUBJECT: A Report on Alternative 6, Ma'alaea Harbor, Maui,. 
Hawaii 

{SEIS). The SEIS recognized that this safety deficiency is 
focused on the control of t.he vessels· while ·entering the ent::-ance 
channel under a break~ng stern ·sea condition . It is unde= these 
conditions that a vessel could experience broaching, engine 
failure, swamping and possible collision with the inte::-~al rock 
mole. 

c. c-=-3,c Su:pi;:,1eme:.::;r\; Meroo.,..ancum: The u.S. Army WES, 
Eyd=aulics Laboracory, Navigation Division MFR, daced 9 April 
:995 and entitled "Evaluation of ::.l'avi:aatio:i. Condftions at . -
Ma'alaea Small Boat Earbor" (Encl 1) was cornP,leted at the Pacific 
Ocean Division's request. This summarized the analysis cf the 
Alternative 6 configuration and concluded that it does not 
provide any protection to the harbor entrance from incomi~g 
waves. Furthermore s~nce vessels within this area would ~e 
traveling at slow speeds a situation could develop where che 
vessel could be driven into the interior mole due to the 
following waves. Following waves are defined as waves thac a::-e 
traveling in the same direction as the vessel. If the wave speed 
exceeds the vessel speed, the wave will interact with the stern 
of the vessel first then proceed along the hull to the bow. The 
WES Report discusses the wave length in terms · of Ls which is the 
length of ~essel. Basically the report concludes that when the 
wave length exceeds l/2Ls, in this case 20 feet, then the vessel 
will e~erience a loss of maneuverability. In almost all 
existing southerly wave conditions at the harbor site, the wave 
lengths exceed the l/2Ls threshold and could cause a loss of 
vessel control. 

4. COAST GUARD NAVIGATION GUIDA.~CE: The U.S. Coast Guard 
Commandant Instruction, dated 6 July 1985 and entitled "Soat C::-ew 
Seamanship Manual," sets forth standards for approved Coast Guard 
standards for conducting boat operctt.ions. T~is manual discusses 
the boac handling cha=acte::-istics of the standard Coast Guard 

1 . 1 d . h . ., . . . .. . - h 4, - .. ·~"!' vesse_s __ 1.nc_u 1.ng t .e nana_ing cnaracteris ... 1.cs or: t e __ :a::ee ... u.:;,_ 
Coast Guard vessel which is compatible in size to the design 
vessel for the Ma'alaea project. In this section there is a 
separate section that :.s eni:.itled "Running before a Sea." ':'his 
section reads as follows: 

a. "Very careful handling is required w~en running in a 
following sea." The 41 ' ·uBT tends to slj.p down the back of s,=-2.:s 
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and heel strongly. When stern seas exceed eight feet, the rudder 
is sluggish. If at all possible , avoid running directly before a 
swell. Make your heading at a 15 degree angle to the swells . 
The boat's small well deck makes swampi ng much less likely than 
in the earlier boats where the well deck includes the engine 
spaces, but the possibility is not eliminated. 

b. In waves with a wide , regular patter~, ride on the back 
o f the swell . Never let the boat ride on the front of the wave . 
'!'he boat's tendency will be to dig iz:1 at the bow· and "pitchpole" 
or come broadside to the sea and "broach . " ( __ See Figures 8-45 
c h::ru. 8-48 , Encl 2 ) 

c. ?he average sea runs at 20-30 knots . Position the 41' 
w"TB on the "back" of. the wave. -If you feel the boat being pul led 
back towards the following sea, open the throttles, it the boat 
continues .being sucked back, be al ert for "mushy" helm response 
and higher engine whine. F..S soon as eicher happens, BACK OFF the 
throttles, then apply FULL THROTTLES and try to kick out of the 
wave. If you are running with the sea and have "white water'' 
gaining astern , you must either gain "sternway'' before the water 
reaches the screws and rudder or get the bow into it with 
"headway." 

d. Another section within this manual en titled "Running an 
Inlet"· contains the fol l owing guidance : "Operation in a 
following sea, especially a breaking sea, involves the risk of 
having the stern lifted up and rammed forward by the onrushing 
swell or breaker . The result, surfing down the face of a wave, 
has always been recognized as an extremely dangerous situation, 
one whi ch is nearly impossible to. control, and quite often ends 
up forcing t.he boat to "broach" and roll over or co "pitchpole ." 

e. From the analysis of above guidance contained in the 
Coast Guard Seamanship Manual, it is clear that the navigation o: 
a vessel in fol l owing seas can be hazardous wi thin itself. The 
addition of a rock stnicture aligned parallel to the channel 
f urther increases the hazards by adding a possible colli sion with 
the rock structure by the vessel . 
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5. RELATED :-:l'A.VIGATIONAL EXE.ERIE.i.~CSS: 

a. On 23 April 1996, a telephonic discussion was held with 
3M3 Staihut, a member of the U. S Coast Guard stationed at Coast 
Guard Station, Maui, which is l ocated within Ma'alaea Say. Mr. 
Stalhut stated that he has lived on Maui for B years and has been 
stationed at ~a'alaea for the last 3 years and is very familiar 
with the varying navigational condi~ions at the harbor site. 
n=~~r g 1-:-iM ~~ ~ - = : ~ r~ r ,~- ~1r s~-1h ---~ '--- _xp_c,. ______ g ... ~.e conc_p._ O- an ~n1..e- _o_ me __ , . _. 1..c:. U1.. 

was very emphatic that because of the reduce~ control a vessel 
operator experiences during following seas, t~e interior mole 
would be a hazard and recommended against this type of 
alternative. Ee further stated that he was familiar with and 
supported the recommended :ederal plan for improving the Ma ' alaea 
Harbor. 

b. A number of years ago, a large sight seeing vessel lost 
control while entering Kewalo 3asin during a large south swell. 
This vessel was turned 90 degrees (broached) in the channel by a 
wave, the engine lost power, passengers on board were injured 
because of broadside impacts of the waves : A sur=er in the area 
lost his life during this incident . Many more lives could have 
been lost if the vessel had not been restarted but was driven 
into the rocks or caosized. This was a real life scenario of - -
accidents that are likely to occur under Alternative 6 or any 
other interior mole proposal. 

6. OTHER CONSIDER.~TIONS 

a. Economic Fe~sibilitv: The Alternative 6 configuration 
precludes the maximum utilization of the interior harbor area. 
The State of Eawaii, Department of Transportation, Harbors 
Division in conjunction with representatives of the present 
harbor_psers estimated that the berthing capacity of this 
alternative would be approximately 93 to 128 berths as compared 
to 220 berths under the recommenced alternative. This small 
increase in harbor capacity from the existing 87 berths would 
produce a low amount of general navigation benefits . Clearly 
with a reduction of the number of berths as compared to the 
rel;:ommended alternative, Alternative 6 would not-to ·economically 
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Hawaii 

feasible. The=e would be no federal interest in a pr oject no t 
achieving app=opriate net benefits. 

b. Wr1-t?r Qua 1 i ty: The u. s . A-""tny Corps of Engineers 
Miscellaneous Paper, CERC-95-8, dated September 1995 and 
e:-1.titled "~umerical Hydrodynamic Modeling and Flushing Study at 
Ma'alaea Earbo=, Maui, Hawaii," reported on the harbor 
c~rculation numerical model that included Alternative 6 and the 

- results showed that the flushing period of the harbor would 
increase from 2.9 days for the existing condition, 3.3 days for 
-~ 0 r~cornm0 nded olan and~ - davs ~o.,... ~1~ 0 .,...native 6 ~~~ ~ 0 A 1 s '--••- _ - l ~, - _ _ - 0 • .J • J. - • • "--- .,I. •• - • ;. ••- -- -

criteria for coastal marina flushing is five days. 
Iraplementation of Alternative 6 wou:d result in a project 
exceeding the E?A circu: ation criteria . 

7. CONCLUSION : 

Based upon principally safety and economic considerations as 
discussed in detail above, the U.S . Army Corps of Engineers 
cannot recommenc or support the implementation of Alte=~ative 6. 

... 
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DEPARTMENT OF THE ARMY 
WATERWAYS (XPEAIUENT STATION. CORPS OF ENCINE£AS 

l90'J HAI.LS FEARY AOAO 
VICKSBURG. MISSISSIPPI ltll0•6l99 

CEWES-HN-S ( 1110-2-1150:i) 9 April 1996 

;vrEMOR.~NDUM FOR Commander. U.S. Army Engineer Division, P:icific Oce:J.n, A lTN: 
CEPOD-ED-PH (Mr. Stan Boe), Building 230, Ft. Shafter, H1 96858-5440 

SUBJECT: Evaluation of Navigation Conditions at Maala.e:i Small Boat Harbor 

l. References. . 

a. CEPOD-ED-PH memorandum, 15 March 1996, subject: Maalaea Small Boat Harbor. 

b. Telephone conversation on 27 March 1996 between Mr. Stan Boe of CEPOD-ED-PH and 
Mr. Ronald Wooley of this office. 

2. Tne U.S. Army Engineer Waterways E:"tperiment Station (WES) is conducting e:"tperime·ncs to 
determine the response of small boatS in various wave environments. Although this research effort is not 
complete, sufficient data have been collected to provide some guidance on the plans presented in 
reference la. Experiments have been conducted with the following conditions: 

a. Vessel length, Ls= 40 ft. 

b. Vessel draft, T= 5.24 ft. 

c. Water depth (h/T) = 1.5 and 3.8. 

d. Wave length, Lw = 1/2Ls, Ls, and 2Ls. 

e. Vessel speed, V1 = 4, 6, and 8 knots. 

f. Wave height, Hw • varied from 1-5 ft. 

Ex.periments are being conducted with different length vessels; however, these data have not been 
processed and evaluated. 

3. In the referenced telephone conversation, Mr. Boe stated that the waves generally come out of the 
south with ~,magnitude of J-5 ft. During storms, the magnitude of the waves can be signific:mcly higher; 
howl!ver, a ·wave height of 3-5 ft should be used for design of the harbor entrance. Mr. Boe also stated 
that the harbor entrance is a no wake zone; therefore, the vessels will be moving at a slow speed. 

4. Alternative 6, which is an interior mole design, does not provide any protection to the harbor entrance 
from waves coming out of the south. Waves could move into the harbor entrance and continue along the 
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CEWES~HN:s 9 April 1996 
SUBJECT: Evaluation of Navigation Conditions at Maalaea Small Boat Harbor 

interior mole. This would crelte a following wave environment for vessels approaching and entering the 
harbor. Our reselrch indicates a vessel's controllability ranged from marginal to none depending on the 
combinatiqn of wave length. wave height, and vessel speed. In following waves, wave height was not 
the most important p:lrameter influencing the vessel's behavior. Vessel speed and wave length were the 
most influential par:!meters. No comrollabiliry problems were present at ,he highest speed (8 kts) or the 
shortest wave length ( l/2Ls)· When the speed of the vessel is less than 8 kts and the wave length is 
greater than l/2L5 the vessel begins losing maneuverability. At vessel speeds of 4 kts or less, the vessel 
stops responding to ,he rudder. Tnis could create a siruation where the vessel. would be pushed into the 
interior mole due to ,he following waves and the length of the entrance channel. There is also a 
possibility that the following waves could cause the vessel to broach. 

5. The breakwater design shown in Figure 8 of refere=1ce i a would provide some protection for a vessel 
approaching the entrance to the channel. A vessel should be able to approach the breakwater with 
sufficient speed to maintain rndder control and then, whe:1 it moves into the protection of the breakwater, 
reduce speed and enter the harbor at no-wake speed with full control for a wide range of wave 
conditions. 

6. This evaluation is based on experiments conducted in an open water environment with no reflected 
waves. The geometry of the harbor entrance and the bachymecry of the channel approaching the harbor 
could have a significant influence on the behavior of the vessel. A site specific physical model study 
could be used to provide a more comprehensive evaluation of navigation conditions for vessels entering 
and leaving the harbor with the two designs. The model would reproduce the harbor entrance, the 
approach bathymetry, and the wave environment. 

7. If you have questions regarding this evaluation, please ::onract Mr. Ronald Wooley at (601) 634-3340. 

FOR THE DIRECTOR: 

~~~~er 
RICHARD A. S~ 
Acting Director, Hydraulics Laboratory 
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DATE: March 2_5, 1996 

C 
Department of the Army 

U.S. Army Engineer Division, Pacific Ocean 
Ft. Shafter, Hawaii 96858-5440 

PLANNING DIVISION 
FACSIMILE COVER SHEET 

FM NUMBER: (808) ~41-1581 

SUBJECT: Maalaea Small Boat Harbor 

TO: Derek Staha 
(Name) 

WES 
(Ager.r:;✓) 

601-634-299 8 
(iele_cr:one Numbe" 

FROM: Stan Boe 
(Name) 

(808) 438-1907 
(Telephone Number) 

MESSAGE: 

60'1-634-3218 
(FAX NumberJ 

CEPOD-ED-PH 
(Office Symbol) 

Attached is the info as we discussed. I appreciate any help that you can provide. Call me at 
808-438-9526 or fax at 808-841-1581. 

Thanks 

Stan Boe 

,,, 

Number of pages transmitted (including cover sheet) 4 

NOTc: If all pages of this transmittal were not received or if the pages are illegible, please notify the sending office. 
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:or the south mole. The State's Pl:m would.increase the harbor capacity to 220 vessels. 

The Sute's planned improvements would require 33,200.cubic yards of coral fill and 
20,680 tons of stone or concrete. Approximately 7,000 cubic yards would be dredged 
from the ber..hing areas. 

If the Sta.re Depamnent of Transportation's programmed highway widening project were 
delayed. intersection improvemencs would be made co Honoapiilan.i Highway and Ma'alaea 
Wharf Road. East mole improvements would include consrructi.on of berths, access to 
them. and landscaping. Consrruccion of the east revetted mole would require conscruction 
of a stor::n d..~in co conduce rainwater through the mole. A comfort station would be 
consmic,ed near the Coast Guard Station. Finally, parking and picnic areas would be · 
deveioped at the west end of the harbor. · 

'· 
The completion of all improvementS is scheduled to take about 10 years (Table 2). Initial 
funding has already been provided in the FY88~89 Biennium. The schedule for 
cons:ruccion is dependent upon the completion of the Federal navigation improvemencs. 

3.2.2 FEDERAL ALTERNATTVES CONSIDERED TN DETATL 

Alternatjve Plan 1. This alternative (Figure 8) is si .... rilar to the sclecc.:d plan identified in 
the 1980 GDM/FEIS. Tnis new plan would provide an extension to the existing south 
brea.~ter 620 feet long; an encrance channel 610 feet long, varying in width from 150 
feet to 180 feet. and varying in depth from 12 to 15 feet; a 1.7-acrc ruming basin. 12 feet 
deep; a 72~foot-long, 80-foot-wide and 8-foot-deep main access channel; and the 
addition of a revetted mole 400 feet long on the seaward side of .the existing south 
breakwater for a bus rum-around. The south breakwater revetted mole has been 
substantially reduced in area from the design in the 1980 selected pl~ . 

About 80 feet of the existing east breakwater head would be removed, and about 27 .000 
cubic yards of material would be dredged from the harbor basin, including the turning 
basin. access channel, and new entrance channel About 11,200 cubic yards of that 
amount would be used for construction of the breakwater extension and revetted mole. 
An additional 56,700 tons of stone ~ould be placed in the construction of the revetted 
mole. Modification of the aids to navigation would also be included in the federal project 
Construction is expected to ta.Ice approximately 26 months. The conscruccion coses are 
estimated to be S8.45 million. Non-Federal costS a.T"C estimated at $2.48 million, for a 
total of S10.9 million. 

Primary construction materials would consist of dredged material. basalt stone, and 
concrete. Material dredged frocn the encrance channel and harbor would be used to the 
extc:u possible in the construction of the brca..lcwater ex.tension.. The stone m:nerial can be 
obtained from three commerci2.l quarries on Maui. In addition. 23,900 cubic yards of 
concrete would be. required for construction of armor units on the main bre~t.c\.varer. 
Figures 9 , 10, and 11 show typical sections. 

3-7 ' 



., 

vJ . 
\Q 

IU 

: r·-i!lil!li"~i 
I I Lo 

/<J!',u 
/o.' 
: i 

I ' .. ' 
. . 

ACCESS CHANNEL 

~ I 
/ ~I~ I / / 

,' .,•:t~ .' l•AAl A( & I I 
/ 'l-,1~ • H{III I I ,,~ -.. 

, ~ / i1AII IIIA I ~ ~ 
/ ; I I .;• ., 

• ./••- •• - •~ ·- J I l-, . .' 

• -~• / ~ l_ l --· .. - ·, I.,,. •• I 

1um11 HG 
OASIH 

' . 
I . 
I 
' ' I . 
i 
' I . . 
I . . 
I 
' ' I 
' ' I 
' i 
• . 
I 

POOT l:011 :' !o / \ 

/./ # 
=J,ilil!JJJJJ.JjJJJJs:d 

T ontA',<WATEll 

I . 
l ' . I 

/ . . 
I . ,. . . 

I . . 

. 
I f ··- ··-··-·· 
' / 

I 

I 

~ 

·- .. -.. -· ·-··- . ·- -·-··-· ·-··- ·. -··- ..... . ..... 
..... .... . ... . .. ...... 

.... 

MAALAEA HARBOR 
DEVELOPMENT PLAN 

FEDERAL SPONSORED IMPROVEMENTS 

.... . .... ... .... 

SC Al£ Ill r U: T 
r,e11111d hy llawoll ~toll Do,,.,,ment or T1111•r•orlallo11, llorhou Olvl,lnn 0 so 100 100 

rvu L--,----, 

a •\,auledl .dg<1 llay '.> . 19'H Ill 0'1 . '.°Jl r-rguro o 

' I . 
..... 

.... 
.... 

" ~ ..... / 

.... . • I ............... ·, 

I 

I 

I 

I . . 
I 

I 



_,. :=:-7 MOE :H.J. SdO.!.S ~ S 1 N31: l::in:J 
_,_ ~ -ON'tt 

~ MOi::! Y.:r'tfS 
,.C- ?AID3SS3:",1 ~~~~~~ g~; ~ 3

J ~u'"'S :ii-!_ -- -u I 
St.\::-._, . Nc=.!.s =· ·-

Oti'c'McO: o: 's=1::::i 
r s=::>l:! - - - s ___,. "';J ~ - !)NI G3S~ 

.:.?~---- ,-_ ~ 
~:,__=3~~~~~~ 

!) !';.rl Q NV ll J. \'OU 



l"~A?TE:'t ~ 

~ 
--:-:-~ .. \;:;~: 

-.... ~ :i,,..~~ 
-~~---~~~~~ _.., 

.....c"Q.,~~;,;;, 

~~~-; 

~ _-;ii' 

THE BOATS BOW DIGS IN THE 
TROUGH. BURYING THE BOW. 'NHIL: 
THE NEXT CREST CATCHES TH: 
STERN; TRROWING THE BOAT :ND 

~EREN□ 

-~ --~~ 
_...,-~~--. .., 

~-~ 

.-J) "" 
·-J~~"=,;;, ~ 

--::;,,;...;._<z:hie$- ... • C ~ ~ -

rigurr 6,!o i'itci:polr 

~ 
~ 

=· If ~he sea ~hows .i tendency to 1;.ither- speed .ind .icceler:1te to c!-:.e point oif bre~k1n!;. kee;:i ::.~e 
wave·s crest .ihe.1d of you. 

CAUTIO~ 
• K,co aht:ad of hre:,kin" ,ca~. !'ih11uld ynu find th:it the ,u::a is c:lose to br,akini.: :i~tern. Ot•~::-; 

Hlt'R Tllf!OTTI.E~ 1.,1.\!Elll,\Ti-:LY. !JO :-.-OT WAIT until the w:we u,·,~:il..c~ J'nu. ,\l thb 
point., nu ,.·ill h:i,·t: I.O!'iT C:O~TnOI. OF YCJL'n U(MT TO THE SF. •. \ . 



BOAT r{ANDLI_tiG 

)'\2-­
~ \ ( )) ; l) -_ 
~ ;,} -~ 
~)~ 

. /J \\ \~ 
\' 

aJ 
~i 

---~ 
~-~- -=-

~\: 
/ 1: 

~,~..-, 't 
·J,...~- / 

~ ~ ------------I-====~ ---~ 
~ 

- -----
~ 

S?EEDING CREST FORCES 
THE STERN FORWARD MAKING 
THE SCREWS ANO RUDDER 
INEFF:CTl'I: 

BACK FLOW AND 
CURRENTS BRINGS 
THE BOAT SROADSIDE 

?':~c;rl! J,!.i .=·ore,: Crtat111i: a .\(autmenc t1iun1ni: :'-fot,anJ L•·a,iin.t: tn 8road11n.t: 

8-57 



CHAPT'£R S 

- $"\=-< 

y_J\ 
i' 
~ ~--·-)¥ .... -C I n: .. 2S S; 

~ 
THE BOAT IS THROWN BROADSIDE 
INTO THE TROUGH OUT OF CONTROL 
WHICH FREQUENTLY LEADS TO 
CAPSIZING 

r:_(ur~ IJ.43 lJrnacit 

8-58 



\, 

BENJAMINJ.C.\YETANO 
GOIEIIIClACFl<A-

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

,. o: BOX 121 
HONOLULU. HAWJ.11 HI09 

September 3, 1996 
911-a!I.I 

Mr. Rick Egged, Administrator 
Office of Planning 
Department of Business, Economic 

Oevelopment and Tourism 
No. 1 Capitol District Building, 
250 South King Street 
Honolulu, Hawaii 96813 

Dear Mr. Egged: 
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AQUATIC R£S0UIICES 
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CONSEIIV4TION ~ 
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ftlAESTIIY ~ WllOJFE 
HISTOAIC PIIESERVAITOII 
PIIOGAAM 
1..ViD IIANAG?MENT' 
SfATEPAF!KS 
"-'TEAN<OllNIIOMl.Ol'MENT 

Enclosed please find a draft mitigation plan developed to reduce environmental 
impacts to marine resources of the coastal ecosystem associated with the 
proposed expansion project for Maalaea Harbor, Maui. Environmental, 
recreational, and economic concerns that arose halted the Coastal Zone 
Management (CZM) consistency determination process. State and Federal 
agencies collaborated in developing this plan to address these concerns. 

We are requesting that your Coastal Zone Management Program review this plan 
relative to possibly reconsidering an earlier finding of objection to a 
consistency determination (letter to Mr. Ray Jyo, Department of the Army, of 
October 14, 1994 from the former Office of State Planning). 

Should your review find the mitigative measures favorable in terms of granting 
consistency, we request that the Army Corps of Engineers, Honolulu Engineering 
District and my office be so advised. Further, should no existing or 
additional measures require amendment, this draft document may be considered a 
final mitigation plan. 

If there are any questions, please call Mr. Francis Oishi with the Division of 
Aquatic Resources at 587-0094. 

Aloha, 

;?~//I~ 
Michael 0. Wilson 

Attachment 



•"':"-

DEPARTMENT OF BUSINESS, 
i ·•. \ ) ECON. OMIC DEVELOPMENT & TOURISM 
~ 2; OFFICE OF PLANNING 

.., . .~ No. 1 Capnol OiSlricl Building, ?50 South Hole! Street. 41n FloOI', Honolulu, Hawa11 968 '.3 

BENJAMIN J, CAYETANO 
GOVERNOR 

SEUI F.NAYA 
OIAECT'OR 

RICK EGGED 
DIRECTOR OFFICE OF Pl.ANNING 

Telephone (BOS) 587-2846 
Fax: (BOB) 587-2848 ~ MadingAddress: P.O. Box 3540. Honolulu, Hawau 9681 1•3540 

Ref. No. P-6285 

Mr. Ray H. Jyo, P.E. 
Director of Engineering 
Dep:irtment of the Army 

Sep1emhl!r 12. 1996 

U.S. Anny Engineer Dislrict •. Honolulu 
Building 230 
Ft. Shafter, Hawaii 96858-5440 

Dear Mr. Jyo: 
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Subject: Hawaii Coastal Zone Management (CZM) Program Federal Consistency for 
Improvements to the Maalaea Harbor, Maui 

We have reviewed for Federal consistency your proposal to improve the Maalaea Harbor 
on Maui. We have also reviewed the draft mitigation plan prepared jointly by the State Department 
of Land and Natural Resources. the National Marine Fisheries Service and the U.S. Army Corps 
of Engineers. Tliis plan was developed to reduce environmental impacts to marine resources of the 
coastal ecosystem ass_ociared with the project. 

On the basis of the information included in the draft mitigation plan and its implementation, 
the project should satisfy our CZM concerns. We are, therefore, issuing our CZM consistency 
approval fo! this project. Because of the complex interrelationships of coastal environmental 

• ecosystems and resources, we would appreciate your continued monitoring of the effectiveness of 
che mitigation plan during constmction of the project and a progressive assessment of the 
measures. The latter would include an evaluation of the desirability of implementing additional 
mitigation measures, if needed. 

This CZM consistency approval is not an endorsement of the project nor does ic convey 
approval with any other regulations administered by any State or County agencies. Thank you for 
your cooperation in complying with Hawaii's CZM program. If you have any question~, please 
call Douglas Tom of the CZM Progr:im at 587-2875. 

Sincerely, 

/ZJ?f. J 
Rick Egged~ 
Director 
Office of Planning 

cc: Michael D. Wilson 
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Mitigation Plan 
for the 

Maalaea Harbor for Light Draft Vessels 
Maui, Hawaii 

" 

On August 30 , 1994 , the ·u.s . Army Corps of Engineers , 
Honolulu Engineer District (HED) , submitted to the Hawaii Coastal 
Zone Management (CZM) Program, Office of State Planning (OSP}, 
its written determination that construction of the proposed 
Maalaea F.arbor for Light Draft Vessels (the project or harbor 
improvements) was consistent to the maximum extent practicable 
wich the State of Hawaii ' s CZM Program, and requested OS? ' s 
concurrence with that determination . The orooosed federal harbor 
improvements project was specificall y authorized by the U.S. 
Congress to be constructed by RED, and is locally-sponsored by 
the State o: Eawaii Department of Land and Natural Resources 
(DLNR) , Division of Boating and Ocean Recreation (DBOR} . 

By letters dated October 14 and November 4, 1994 , OSP 
denied EED ' s request for concurrence in its consistency 
determination , and stated OSP's finding that construction of 
any of the four proposed alternative plans was not consistent 
to the maximum extent practicable with Hawaii CZM Program 
objectives and policies . OSP's t wo letters stated that as 
proposed, construction of the project conflicted with the CZM 
Program ' s Recreational Resources Objective and Policies , 
Coastal Ecosystem Objective and Policies, and its Economi c 
Uses Objective and Policies. The OSP stated that it was 
available to assist in developing a proposal that complies 
with Hawaii ' s CZM Program (October 14 , 1994 letter, pp . 2-3 ). 

Because of the State ' s support for and sponsorship of 
the project, in December 1995 the Chair of DLNR, and the 
Director of the CSP and the Hawaii CZM Program, initiated an 
effort to develop additional mitigation for the proposed 
project's impacts. To that end , DLNR and OSP establi shed a 
team with participants from DLNR's Division of Aquatic 
Resources (DAR), DBOR, and the CZM program . Also 
participating on the tea.~ were representatives from EED and 
the National Marine Fisheries Service (NMFS). The team ' s 
goal was to develop a draft plan to mitigate the proposed 
project's impacts on resources protected by the CZM Prog=arn ' s 
objectives and policies cited in OSP ' s denial of consistency . 
The team ' s draft mitigation plan is intended to provide 
enhancement and orotection of coastal resources sufficient co 
orovide a basis uoon which the OSP can certifv that the 
project is consistent with Hawaii ' s CZM Program. The draft 
mitigation plan is conceptual in nature a nd does not attempt 
to quantify in final form the proposed mitigation measures, 
nor to reanalyze previously documented alternatives performed 
through other studies . In fact, the i mpacted area, as 
illustrated by Figure 1 , demonstrates the benefic~al change 
from an initial concept to the current construction plans. 
The draft mitigation plan is set f orth below . The plan 
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describes the protected resources and the impacts expected, 
and proposes mitigation to compensate for those i moacts . It 
is organized in accordance with the three CZM Program 
objectives and policies cited by OSP. 

Finally, the team addresses the concern that an 
alternative harbor design (~6) that does not impact coral 
reefs or surf sites has not been considered fullv. Attached 
is an information paper explaining why Alternati;e 6 {or 
other interior mole design) is ~ot feasible (~nclosure ll . 

1. Recreational Resources Objective and Policies. 

The s t ated CZM program objective associated with 
recreational resources is to " (p)rovide recreational 
oocortunities accessible to the oublic" (Hawaii CZM Proaram, 
Ju1y 1990 , Objective 1., page 3-ll. Included in this -
resource category are surf sites and sandy beaches. 
Construction of the proposed prc j ect will destroy one sur f 
site and alter a second surf sice, and will destroy a sma: l 
sandy beach within the existing harbor . 

CZM policy protects these recreational resources by 
requiring "replacement of coastal resources having 
significant recreational value , including but not ~imited to 
surfing sites and sandy beaches, when such resources will be 
unavoidably damaged by development; or requiring reasonable 
monetary compensation to the State for recreation when 
replacement is not feasible or desirable. • Hawaii CZM 
Program, July 1990, Recreational Resources Policy l.(B) (ii), 
page B-1 . 

A. Surf Sites~ 

Wave breaking patterns at identified sites 
proviae the opportunity for surfing, a recreat ional activity 
important to residents and visitors . Clark (1992 ) identified 
five named surf sites at Maalaea Harbor: Maal aea Pipeline, 
Off the Wall, and Buzz' 1., Buzz ' 2, and Buzz' 3. According 
to the September 1992 Belt Collins report incorporating 
Clark's 1992 report, the density of use of these five surf 
sites is up to a maximum of 150+ persons total , with 
frequency of surfable conditions at a rough average of 50% of 
the time . The report defines surfable conditions as those 
which 0 occur with a breaker height of greater than one foot , 
with waves that are plunging or spilling , and peel angles 
between 30 and 90 degrees . Table 1 shows the surf sites 
parameters from page 9 of the Belt-Collins report . 

Implementation of the project will destroy Of f 
the Walls and will slightly modify Buzz' 2 . Maalaea Pipeline 
will not be affected, noi will Buzz• 1 and Buzz •· 3 .. 
Replacement of the affected surf sites is not proposed . 
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SITES 
PARAMETERS 

quality oi the 
waves 

:reqcency oi use 

::ens1ry of use 

uniqueness 

ability level 

frequency of 
suriable 

conditions 

Maalaea P(peline 

peel angle= 
30--60 degrees 
brea~er heights "' 
3 to 12 feec 
type a 

hollow plunging 

high 

80 

unique 

beginners to 
experts 

53% 

Off-the-Wall 

peel angle :: 
3Q-80 degrees 
breaker heigh1.s = 
J to 12 feet 
type= 
hollow plunging 

high 

15 

unique 

beginners to 
exoeru and 

bodyboarcers 

52¾ 

From Belt Collins & Associates 
September 1992 

Buzz's No. I Buzz's No. 2 Buzz's No. 3 

peel angle= peel angle= peel angle= 
40-80 degrees 30-80 degrees JS-60 degrees 
breaker heights = breaker heights s bre3ker heights = 
3 lo 12 feet 2 to 12 feet 2 to 12 feet 
type :c type= type= 
spilling/plunging spilling gently spilling 

moderate high moderate 

.. 

6 40 15 

similar sites in the unique similar sites in the 
area characteriStics .rea 

beginners to beginners to 
experts intermediate and 

beginners and 
bodyboarders 

bodyboarders 

21 o/o 46% 

.. -

4 

53% 

Table 1 
Site Parameters 
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The five surf breaks described above occur 
within the i:nmediate vicinity of the harbor. Seven 
additional surf breaks occur in the area between McGregor 
Point and Kealia Pond (Clark (1992) , Surfing Education 
~ssociation (1971)). Clark described these as McGregor 
?oint, Little Caoe St. Francis, Havwood's Lot, Mudflats, 
Loading Zone, Eoie-in-the-Wall, and Kealia. Clark estimated 
that these b=eaks could accommodate over eighty (80) surfers. 
The 1971 su=vey assessed the five harbor surf breaks as lower 
in value than the seven adjacent surf breaks listed above, 
(State Como=ehens~ve Ocea~ ~ecreation Plan sub-area 
~,c~lua-ion- ~~ 0 =-) ~~0 ;o7-.L survey iden-;~1.·ea· 212 su~f -it=s ,;;;;:v-- '"-- • -·•--1.- .. -••- _.,, - 1--!.. - - - ~- -

on Maui. T~e destruction of one surf site would diminish 
~!aui 's surf sit.es by O. 5%. 

Hi:i~ar.ion. 

As was ~eport.ed in the ?EIS (page 5-21), the :mpact 
to sur sites has been mitigated in part by downscaling the 
size o the seaward extension of the revetted mole at the 
base o the south breakNater extension. Prior to this cesign 
modification, the revetted mole extended seaward 
approximately 150 feet into Buzz' 2. The toe of the revecr.ed 
mole is main~ained within 100 feet of the existing structure. 
This modification limits development to an area out of the 
Buzz• 2 ridi~; area. ~he revetted mole will be tapered f=om 
Station 0+00 to its full width at about Station 3T70, adding 
additional rna~euvering area for surfers . 

Ir. addition, a recent materials change in the south 
breakwater extension will reduce previously forecast impacts 
to Buzz' l fr~m slight to none. Instead of constructing the 
south breakwater extension with multiole lavers of concrete 
armor units (~oles), a single layer of concrete armor units 
(core-lee) wo~ld be used. This change would narrow the 
breakwater footprint so that the area typically surfed at 
Buzz' l wil~ ~oc be impacted by construction of this feature 
(Figure 1). 

The following additional mitigation will be 
implemented ~Y ~ED and/or DBOR at the project site. 

~.me~ities including easier access to the water via 
the east ~ole, as well as showers at the east and south moles 
will also be ~~oviced for surfers (DBOR). -~ -

Increased and diverse recreational oooortunities 
for sport fisii~~. whale watching, diving, and-snorkeling 
will also prc~ide recreational mitigation for the loss of 
surfing oppo=:~nities near the project site. 

Replacement of •off the Wall" would ba consistent 
with the CZM ?rogram•s Recreational Policy numbered l.B . (ii). 
However, artificial replacement of surf sites requires 
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modification of the sea bottom by methods including 
scraping/excavation, dredging, placement of fill or other 
artificial shoals in order to alter the bottom contours. The 
impact of these activities would be to smother -or destroy 
additional marine habitat 

Construction of the harbor as redesigned, with 
mitigation to reduce its impact on Buzz' 2, provides showers 
for surfers on both the east and south breakwacers, and 
9rovides better access to surf sites from bot.h breakwaters, 
:u=chers the CZM Program's recreational resources objective 
a~d the following recreational policies. The harbor 
i:nprovements with mitigation will help to "(plrovide an 
adequate supply of shoreline parks and ocher recreational 
:acilities suitable for public recreation" (1. (Sl (iv), page 
3-1}, and will "(e )ncourag(el expanded public recreational 
use of county, state and federally owned or cont.rolled 
s~oreline lands having recreational valueH (1. (3) (v}, page a­
ll. CZM policy would be advanced by improving and expanding 
the existing harbor facility, since such improvement 
"(p)rotect{sl coastal resources uniquely suited for 
recr:ational activities thac cannot be provided in ocher 
areas" (l(B) (i), page B-1}. Harbor facilities are distinctly 
limited and not capable of being provided elsewhere, 
particularly on Maui . Project-related recreational 
onoortunities include recreational boating, fishing, whale 
watching, and related recreational activities for which 
harbor facilities are required. 

B. Sandy Beach 

Hawaii's sand beaches are a highly regarded coastal 
resource for their aesthetic and recreational value . 
The~250 foot-long sand beach within the eastern end of 
Maalaea Harbor would be eliminated by construction of the 
proposed harbor improvements. This sand beach was removed 
from Hawaii's public beach inventocy in the 1960s through 
acquisition and incorporation into Maalaea Harbor to provide 
access for construction and maintenance of the east 
brea~Nater. In-kind replacement of this beach was not then, 
and has not now been proposed. 

According to the 1992 State of Eawaii Data Book, 
citing a 1962 survey, the island of Maui has 32 . 6 miles of 
sandy, shoreli~e . 7 . 9 miles of chis sandy shoreline is 
consi dered safe and suitable for swimming. If the sand beach 
within Maalaea Harbor is included in this latter category, 
its destruction would result in the elimina~ion of 0.6% of 
the safe, suitable swimming beaches on Maui, although its 
locatiorl inside a harbor is neither a "safe" nor "suitable" 
place for swimming. 
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Mitigation . 

The sand beach would be replaced with a revetted 
mole extending inside the existing east breakwater about 750 
feet. This revetted mole is part of the State's plan for 
increasing berthing within the harbor _ The revetted mole 
supports the project purpose and would also facilitate closer 
access to harbor waters for fishermen and to surf sites for 
surfers. 

2. Coastal Ecosystems Objective and ?olicies. 

The published CZH prograrn objective associated with 
coastal ecosystems is to ft(p) rotect valuable coastal 
ecosystems ==om disruotion and minimize adverse imoacts on 
all coastal ecosystems·' (Hawaii CZM Program , July 1990, 
Objective 4., page B-2). Included in this =esource category 
are corals a~d coral reefs, =ishes , and alg~e, and federally 
protected species such as the humpback whale and the green 
sea turtle. Construction of the proposed project will 
destroy or adversely affect a total of about 12_9 acres of 
ocean substr~te either within the existing harbor site , or 
immediately outside it. The total acreage of effects of 11 . 9 
ac=es reported in the SE!S and the 18.S acres in the final 
U. S. Fish and Wildlife Service (USFWS) Coordination Act 
report were ~ased on the draft plans existing at the time of 
preparation of those reports. The present area of effect of 
12 . 9 acres is based on the latest plans . 

The Hawaii CZM Program includes the following policies 
to protect coastal ecosystems: "(i)mprove the technical basis 
for natural resource management# {4. (A) , page B-2) ; 
"(p)reserve valuable coastal ecosystems of significant 
biofogical or economic importance" (4. {Bl , page 3-2); 
"(m)inimize disruption or degradation of coastal water 
ecosystems by effective regulation of stream diversions, 
channelization, and similar land and water uses, recognizing 
competing water needs· (4. (C ), page B-2 ), and "(p) remote 
water quality and quality planning and management practices 
which reflect the tolerance of fresh water and marine 
ecosystems and prohibit land and water uses which violate 
state water quality standards" {4.(D), page 3-2) . 

A. Coral Reef £cosystem . 

Corals , fishes , and algae are all important 
components 0£ the marine ecosystem . Corals provide a 
structural function and add dimension to a reef ' s features . 
They also provide shel~er co other marine animals and serve 
as a food source for fishes and marine invertebr a~es. Coral 
reefs orovide orotection, rec~eation , and commer~ial 
opport~nities to the human populat i on . 
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Within the marine ecosystem, reef fishes and algae are 
part of the food chain. Marine fishes provide food and 
recreation for humans. Marine algae also provides food for 
both humans and marine life. 

Construction of the project would destroy coral reef 
habitat. Dredging the proposed entrance channel would 
displace reef fishes. Once completed, the entrance channel 
might .alter the marine habitat sufficiently to change present 
fish population distributions. Standing crops of marine 
algae would be reduced during c~annel dredging and by 
construction of the orooosed breakwater extension, and 
species distribution~wo~ld be altered as a consequence of the 
p~oposed habitat modification. 

According to the December 1994 Fi~al 2(bl Report 
prepared by the USFWS in accordance with the Fish and 
Wildli:e Coordination Act, (2(b) Report) the proposed harbo~ 
expansion would dredge 4.0 acres of substrate fronting the 
ease breakwater to create the entrance channel (page 19). 
2.0 of these 4.0 acres are coral reef (PEIS, July 1994, page 
5-17}. Of the remaining 2.0 acres, part is the existing 
entrance chan-~el which is barren and sandy (2(b) Report), and 
part is the footprint of the portion of the existing east 
breakwater which will be removed. 

In addition to the 4.0 acres impacted by construction of 
the entrance channel, the proposed breakwater extension would 
cover 3.4 acres of reef substrate. Of the 7.4 acres of 
marine habitat that would be affected by the combined 
construction of the entrance channel and the breakwater 
extension, USFTITS estimates that 3.7 acres of live coral 
coverage would be eliminated (2(b) Report, page 20). Present 
olans indicate about 4.3 acres of marine habitat would be 
affected bv the combined construction ·of the entrance channel 
and breakwater, with about 2.8 acres of live coral affected . 

Reef fishes depend upon a coral reef's structure for 
shelter and, indirectly, for food. Areas of reef flat are 
also utilized by fishes f9r foraging and grazing. 
Consequently, any destruction of reef area, whether coral 
reef, reef flat, rubble, or sand, would adversely affect 
fishes. 

In addition to the 7.4 acres described by USFWS, there 
rem~~ns approximately 11 . l acres of the total 18.5 acres of 
substrate which USFWS indicated would be affected by 
construction of the proposed project. These include 0.8 
acres for the south mole and 10.3 acres which are within the 
existing harbor. Present plans would affect l acre for the 
south mole and 7.6 acres inside the harbor. Both these areas 
are considered degraded. Of greater importance -- tc fishes is 
the coral reef habitat that would be destroyed or modified 
outside the existing harbor. 
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Most algae qepend on coral reef substrate for 
attachment. Any destruction of reef area would initially 
impact seaweeds. Hard, solid substrate either dredged for 
the entrance channel or covered by the new breakwater 
extension would eliminate sites for the seaweeds to attach, 
although the new breakwater extension will provide other 
hard, solid surface for seaweed at:.tachment . 

The cumulative impact of construction of the proposed 
project can be considered in t:.he :allowing conte:<t . There 
are an esti~ated 50,903 acres of coral reef habitat arou~d 
t~e island 0£ Maui, (Hunter, 1995). According to USFWS, live 
coral habitat within the project area covers abQut 3.7 acres 
of substrate, or about 0.0073% of Maui's coral reef habitat . 
It is likely that Eunter's estimate includes reef areas not 
entirely occupied by live corals, such as reef :lats. Since 
che area to be affected does include reef flat and rubble 
areas, it might be more appropriate to evaluate the i~pact 
based on the larger area to be affected outside the existing 
harbor, i.e . , on 7.4 acres of adjacent substrate . This 7.4 
acres const~tutes about 0.014% of Maui's coral reef habitat. 
For the presenc plans, the 4.3 acres affected by the entrance 
channel and breakwater extension would const~tuce about 
0.0084% of Maui's coral reef habitat. 

The 4.3 acres of marine environ.~ent outside the existing 
harbor provides many functions for reef fishes. When 
disturbed, fishes will relocate, thus reducing fish 
populations in the area. Interstitial spaces in the new 
break-water will provide some replacement value in terms of 
shelter to fishes . How much this function will mitigate for 
destruction of the reef habitat cannot be quantified at this 
time : 

The marine environme~t outsiae the existing harbor that 
would be impacted by construction of the project is presently 
suitable habitat for marine algae. Disturbance of this area 
would temporarily remove any attache·d algae. Recruitment 
will not occur within the·. newly dredged entrance channel 
because what was once hard substrate will become sandy, 
aggregate substrate unsuitable for attachment by marine 
algae, and changes :ram existing to project depch may result 
in depths unsuitable for some algae to grow. 

Mitigation . 

A baseline assessment will be performed by ~~D to 
~ocate major coral colonies a~d potential sites for coral 
relocation, transplantation and long-cerrn monitoring to 
measure success rates of transplantation .. Lessons learned 
from the ongoing Kawaihae coral transplant project. regarding 
how to conduce successful coral t=ansplants will-be applied 
toward this project . In order to mitigate the impacts of 
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construction of the project, additions to the existing 
artificial reef ~t Keawekapu will be used to offset adverse 
impacts to fish. Shoreline cleanup of Hypnea musciformis in 
and adjacent to the harbor will be implemented . . 

Coral transplantation has the potential to save 
viable existing coral colonies, and the potential to rapidly 
restart corals in adjacent areas. Coral reefs and artificial 
reefs . can provide shelter to fishes, and resting habitat for 
sea turtles. The physical removal of Hypnea musciformis may 
result in other native species of algae becoming es:ablished 
at sites identified as foraging habitat for green sea 
turtles. This is . beneficial since native species co~stitute 
a larger percentage of normal forage items for turtles. 
Removal of ~ypnea would also improve water quality since 
periodic blooms of the species wash ashore and rot, causing 
disagreeable sights and odors and would also improve 
harvesting potential for subsistence fishers and could result 
in a return to a more typical coast ecosystem. 

:n order to accomplish these mitigation proposals, 
the project proponents would carcy out a coral 
transplantation program onsite, adjacent to the site, and 
possibly offsite at the State's Keawekapu reef. Parcicipants 
in the effort could include F.ED, DBOR, DAR, USFWS, N"}'f.FS, and 
the University of Eawaii (UH). To offset the impacts of the 
project on fishes, the proponents would add modules at the 
existing artificial reef site to increase fish habitat 
diversity. To mitigate against project impacts on marine 
algae and seaweeds, the DBOR and DAR would organize a Hypnea 
beach cleanup effort utilizing private and public resources 
such as State and County resources, boaters, fishers, 
surfers, condominium owners, and area residents. 

In addition, a field study will be designed to 
evaluate an earlier assertion of the Bay's uniqueness in 
terms of flora and fauna. Updacing this study could assist 
and support management decisions regarding future coastal 
development. 

construction of the harbor improvement project 
including the coral transplant project described above would 
serve the CZM Program coastal ecosystems policies of 
"improv(ing) the technical basis for natural resource 
management" (4(A), page B-2). by developing data on the 
effeccive conduct of coral transolantation for this and 
future efforts, and would "oreserve valuable coastal 
ecosystems of significant biological or economic importanced 
(4(S), page a-2) by physically moving coral out of the 
project area and into an area where it might grow and serve 
as habitat for other marine life. 

Finally, as part of the construction project an 
increment to the existing artificial reef will be 
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implemented. Adding to the existing artificial reef to 
increase fish haoitat diversity would serve the CZM coastal 
ecosystems policy to Krninimize disruption or degradation of 
coastal water ecosystems by effective regulation of .. . land 
and water uses, recognizing competing water needs" (4 . (Cl , 
page B-2), by replacing fishery habitat lost at the project 
site with fishery habitat at the State ' s artificial reef, and 
by accommodating the competing water use need for harbor 
improvements at Maalaea. The orooosed Hvonea beach cleanu~ 
effort would support CZM P=ogram coastal~ecosystems policies 
to "preserve valuable coastal ecosystems . . . • (4.{Bl, pa;e 3-
2), by providing water a=ea where native seaweec species 
might flourish and support foraging by sea turtles and wou:d 
"promote water qual ity and quality pla~-~ing and-management 
pract~ces .. . " (4(D) , page S-2) by improving off shore water 
quality at and near the project site . 

3. Endangered and Tru:eatened (Listed) Species . 

Marine species such as the green sea turtle and the 
humpback whale are federally protected by the Endangered 
Species Act and the Mari~e Mammals P=otection Ace, in o~ce= 
to prevent their extinction and promote their recovery. 
These species are regarded as valuable for species diversity 
preservation. Both species have become popular and 
commercially important. serving as the focus of many div~ng 
and whale watching tours . 

The aquatic environment proposed to be affected includes 
some resting and foraging habitat for green sea turtles. ~-~ 
increase or change in boating activity may affect 
distribution of humpback whales in an area often used by co~ 
and ~alf pairs . The presence of humpback whales and sea 
turtles contributes to determining that this area is a 
valuable coastal ecosystem worthy o= protection and 
preservation and mitigation. 

Unpublished estimates of the humpback whale population 
vary. For example, estimates of the North ?acific populatio~ 
range from 1400 to 2000 and from 3000 to 4000, according to 
various research presentations at a National Oceanic & 
Atmospheric Administration (NOA.~) sponsored workshop en Maui , 
in April 1995. Prior to Federal listing and protection, this 
oooulacion was estimated to be about 1000 individuals . All 
pres~~ters indicated that the population is undergoing slow 
recovery. 

The total mature nesti~g female population of green sea 
turtles at French Friaate Shoals (F?S), Northwest Hawaiian 
Islands, was estimated at 750 (1992 Interim Recovery Plan for 
Hawaiian Sea Turcles). In 1982 and 1983 Che escimated number 
of nesting females at FFS was 300 (Proceedings of ~he Second 
Symposium on Resource Investigations in the Northwest 
Hawaiian Island, Vol. 1, May 25-27, 1983). These estimates 
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are an index and do not represent an estimate of the total 
population of green sea turtles in Hawaii. 

The proportion of the estimated populations of both 
species that use or are present in Malaga Bay is unknown. 
Consultation between HED and ~~IFS concluded that 
implementation of the proposed project would not jeoparaize 
the continueC: existence of anv soecies within NMFS' 
jurisdiction. Hcwever, potentiai impacts to individual 
whales and turtles :nclude i~jury or death caused by 
construction activities o= increased boating activity . 
Whales and ~~=tles could also be impacted by affecting their 
normal patterns of resting and foraging. Althou~h some 
adverse impacts are possible, measures to reduc~ or eliminate 
these impacts will be implemented. 

Mitigation . 

DEOR, in consultation with HED and Ni-f..FS, will 
review the State 3oating plan fo~ current and future ha=bor 
and boat ra.up needs, as well as the locations and capacities 
of designated mooring areas with respect to their potential 
impact on listed species, and revise these plans to avoid 
adverse impacts to listed species. 

All non-permitted moorings in ~..a'alaea aay will be 
removed or relocated to within a State designated mooring 
area, or within Ma'alaea Harbor, whichever is appropriate, as 
directed by D30R. 

DBOR, NMFS, and HED will consult with the U.S. 
Coast Guard to develop and implement ingress and egress 
corridors for the exoanded small boat harbor at Maalaea. 
Vessel soeed limits within the cow/calf area of Ma'alaea 3av 
as defined by 50 CFR 22.31 will be evaluated and implemented 
upon the recommendation of m,t.FS. 

!f blasting is required, the contractor as directed 
by HED, will be required to prepare a blasting plan which 
will be developed in coordination with and approved by NMFS 
and the Contracting Officer. Blasting will be avoided to the 
maximum practicable extent between December and May. 
Necessary blasting at any time would be confined to small 
charges, and sounc suppressing measures such as bubble 
curtains or heavy tamping will be employed, and ocher 
measur:es will be used to reduce the ef feet on marine mammals 
and sea turtles to the maximum extent oracticable. If 
blasting is requirec, che Contractor will be required to 
conduce a sur~,ev for turc:les and marine mammals in the 
• ; ; • .,,. - - • t- • • 1 ; 1 l b i '"' l . 0 d ; - . v _c_nity. -n= survey me_noao ogy w__ e ___ c ua_ _n 1..ne 
blasting plan to be approved by NMFS and the contracting 
Officer. · · - • 
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Construction of the artificial reef may mitigate 

lost turtle resting habitat in the new entrance channel. 

The foregoing mitigation measures were proposed by 
the NI-IFS in its July 23 . 1990 Biological Opinion concluding 
consultation with HED under Section 7 of the Endangered 
Species Act for the harbor improvements project. In its 
t=ansm~ttal letter of the same date , NMFS stated: 

•Based on the available information, we conclude 
that the oronosed activities a=e not likelv to 
jeopardize humpbac~ whales or green turtles in ~awaiian 
waters. We believe that the project will hel p reduce 
t~e number of illegal moorings and consolidate vessel 
traffic so that adverse iraoacts to whales from vessel 
t=a::ic will be recuced compared to impacts from 
expected increases in vessel traffic without the 
project. · 

CZM ' s consistency denial was based on the predicted 
increase in boating activities in Maalaea 3ay, citing ~"M=S' 
stated concern that increased boating activities would 
adversely impact the whale population of the bay. The 
foregoing statement from ~n-<.E'S clarifies their view that 
construction of the harbor improvements would have less 
adverse impact on whales and turtles than the continuation 
and proliferation of vessel activity without the harbor 
improvement project. Implementation of the harbor 
improvement project with the mitigation measures proposed by 
NMFS will promote rather than hinder the CZM ?rogram' s 
coastal ecosystems objective and policies. 

c . Water Quality 

The maintenance of high water quality standards is 
essential to the health and v i tality of the associated marine 
ecosystem and its many aesthetic and economic uses. Superior 
water quality , in accordance with Class A State Department of 
Health Water Quality Standards , positively influences 
ecological , aesthetic, and economic attributes of the coastal 
enviro~-~ent, favors high diversity, abundance, and growth of 
renewable natural resources. and supports a wide variety of 
social and economic activities . 

Water quality is viewed broadly to incluce 
transparency, as well as the distribution of dissolved and 
pa=ticulate sediments and nutrients, toxicants, and 
pollutants carried by coastal waters . 

If the project is implemented, short term water 
quality impacts are predicted to occur within the confines of 
the existing east and south breakwaters , during ~xcavation of 
the harbor entrance channel and construction of the proposed 
south breakwater extension. 
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Long term, chronic water quality impacts would 
result :=cm increased vessel activity and activities 
associa:ed Nith harbor functions. In addition, - there is a 
potent.:.al :er changes in longshore sediment transport to take 
place c~e to the changed configuration of the project 
breakwaters and entrance channel. 

:!.::..:i~at.:.on. 

5.::..lt curtains and other means will be directed by 
EE~ :er :te contraccor to confine suspended sediments d~r.::..~; 
credgi~; c: :~e encrance channel and constructi~n of the 
pro~ec: :eac~res. Short tarra mitigation using silt cur:ai~s 
wil: ~e:~ to ninimize construction impacts on water cr~ality. 

A better understanding of the mechanisms caus.::..~g 
changes .::..n ~acer quality will be developed by implement.::..~g. 
study ~~~er ~~.R's ongoing ~ain Eawaiian Islands Marine 
Resources =~vestigation (MHI-~Il . A predictive, geographic 
model ~ill be developed to forecast potential changes i~ 
sedime~: tr~~sport and water quality (point and non-poi~t 
sources} i~ =esponse to changes in coastal topography and 
various ~er=i;enous impucs. The model will be designed to 
rep=esent existing natural and human-made coastal features 
and a s~~table range of variation in wind and ocean-driven 
waves and cur=ents. This study will encompass the greater 
Maalaea-~ihei coast, including Maalaea Bay. It will 
contri~ute to any subsequent efforts to mitigate long-term 
impacts o: the proposed project on water quality by providing 
a tool =or . predicting the outcome of any further 
modifications to the coastline. The HED will contribute to 
this . effort by supplying historical and recent data on 
current regimes and water quality in the area~ 

Long term mitigative measures, such as the 
development o= alongshore transport and water quality model, 
have t~e ?Ote~tial to help ensure more comprehensive and 
informed pla~~i~g efforts. for the Maalaea-Kihei region, in 
order to sustain coastal resources. This study, prepared 
under the auspices of the State-wide MH!-MR!, will be 
develoned to evaluate the ootential irnoacts to other areas of 
the Wes:. :1a~i coast caused- by changes in the patter:i.s of 
lcngshore transport of sediments, nutrients, organic and 
inorga~ic ce~ris, and to allow for pla~-~ing to prevent o= 
mitigate such changes, if necessary. 

This long term mitigation proposal will be 
implemsnced .::..~ che following manner. The model and 
associatad :isld work will be develo~ed by DAR. DAR will 
desisn, func, and supervisa all aspects of fieldwork and 
model develonrnent under the M"rlI-MRI. RED will suoolv 
detailed in:or~ation on existing models and available daca en 
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cu=rents at sites near the harbor, both before and after 
construction of ~he project. DAR MHI-MRI staff will work 
with HED to coordinate the use of HED assets including, but 
not limited to, data , drogues, and current met~rs , and may 
obtain HED assistance with other measures as app~opriate. 

The predictive sediment-water quality model will be 
designed for compatibil ity with and implementation on the 
State Geographic Information System (GIS). Based on known 
in:o:wation regarding dynamic patterns of winds, tides, 
c~=rents, and coastal hydrology, a Elexible, menu-d=iven 
~~ery system will be developed ~hich will allow the user to 
select specif i c changes in coastal features (i.e. , changes in 
t~e shape and boundaries of the breakwall surrqunding the 
ha=~or), deepen or widen channe~s. increase or decrease 
i~~uts . th=ough groundwater, streams, surface flow, sediments 
a~d cissolved nutrients f=om land , in order to evaluate what 
di:ferences in coastal currents, sediment transport , and 
coast water quality could be expected as a result. This 
system will combine theoretical information with interactive 
GIS capabilities, to produce a practical model which will be 
use:ul in making informed decisions with respect to the 
potential impacts of proposed changes in the coastline on , 
for example , the longterm viability of fisheries habitat 
along the West Maui coast . 

The study and sediment-water quality model will be 
developed by a graduate student of the University of Hawaii, 
in partial fulfillment of requirements for a doctoral degree . 
Study research and implementation will be funded by DLNR 
(D~-~ . MHI-MRI project , under the LNR 401 Program). This work 
will be conducted in close col laboration with the University 
of Hawaii Institute of Geology and Geophysics, the U.S . 
Geo!ogical Survey, and HED , using the best available data and 
most modern technology to create a realistic , interactive 
oceanographic model. 

Construction of the project with the foregoing 
mitigation would promote the CZM coastal ecosystems objective 
of "protecc(ing) valuable. coastal ecosystems from disruption 
and minimize adverse impacts on all coastal ecosystems~ 
(Coastal Ecosystems Objective , Hawaii CZM Program 1990, page 
3-2) , and its associated policies by providing a 
comprehensive long term model to evaluate the impacts of 
proposed future project and activities on the coastal 
ecosystem and water quality of West Maui. Utilization of 
this model will ~improve the technical basis for natural 
resource management# ( 4 .(~ l. page 6-2), foster future project 
pla~ning in order to "preserve valuable coastal ecosystems of 
sig~ificant biological or economic importanceH (4 . (3) , page 
3-2), and "promote water quali ty and quality pl ~nning and 
management practices which reflect the tolerance of fresh 
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water and marine ecosystems and prohibit land and water uses 
which violate state water quality standards~ (4. (D) page B-
2) . . 

3. Economic Uses Objective and i'olicies. 

OSP's November 4, 1994 letter stated that the 
proposed project conflicted with the State's CZM Program's 
economic uses objective and policies because of social 
impacts including the loss o= the following resources: surf 
sites , the sandy beach, limu gathering opporcunities, and 
other marine resources. The letter further cited potential 
adverse environmental impacts previously discussed in the 
coastal ecosystem section as constituting a contlict with the 
Program's economic uses o~jective and policies . 

The mitigation described above add=essing CZM 
Program objective and policy sections regarding recreational 
resources and coastal ecosystems also serve to ~itigate 
potential adverse impacts to the Program's economic uses 
objective and policies. Although the losses cited by the two 
1994 CZM letters will occur and to the extent possible be 
mitigated, these losses should be balanced against the 
proposed project's benefits which support the Program's 
economic uses objective and associated policies. With 
mitigation, the proposed project would serve the State 
Program's economic uses objective, which is to "(p}rovide 
public or private facilities and improvements important to 
the State's economy in suitable locations" (Hawaii CZM 
Program, 1990, page B-3). The harbor improvement project 
would serve the CZM Program's associated economic uses 
policies by "concentrat(ing} in appropriate areas the 
location of coastal dependent development necessary to the 
Stat-e's economy, (5. (A), page B-3); by "insur(ing} that 
coastal dependent development such as harbors and ports, 
are designed and constructed to minimize adverse social, 
visual and environmental imoacts in the coastal zone 
management area; and . .. direct(ing} the location and 
expansion of coastal dependent development to areas presently 
designated and used "for sµch development and permit 
reasonable long-term growth at such areas, u (S.(B)and 
(Cl, page B-3). 
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cu=rents at sites near the harbor , both before and after 
construction of t_he project. DAR MIU-MRI staff will work 
with HED to coordinate the use of HED assets including, but 
not limited to , data, drogues , and current met~r s, and may 
obtain HED assistance with o t her measures as app~opriate . 

The predictive sediment-water quality model will be 
designed for compatibility with and implementation on the 
State Geographic Information System (GIS). sased on known 
~n:or~ation regarding dynamic patterns of winds, tides, 
c~=rents, and coastal hydrology, a :lexible, menu-d=iven 
q,~ery system will be ceveloped ~hich will allow the user to 
select specific changes in coastal features (i.e., changes in 
t~e shape and boundaries of the breakwall surrqunding the 
harbor ) , deepen or widen cha~~iel s . increase or decrease 
i~~uts . through groundwater , streams , surface flow, sediments 
a~d dissolved nutrients f=om land. in order to evaluate what 
di:f:rences in coastal currents. sediment transport, and 
coast water quality could be expected as a result. This 
system will combine theoretical information with interacti ve 
GIS capabilities , to produce a practical model whi ch will be 
useful in making informed decisions with respect to the 
pot:ntial impacts of proposed changes in the coastline on, 
for example , the longterm viability of fisheries habitat 
along the West Maui coast . 

The study and sediment-water quality model will be 
developed by a graduate student of the University of Hawaii, 
in partial fulfillment of requirements for a doctoral degree. 
Study research and implementation will be funded by DLNR 
(D~.R, MHI-MRI project . under the LNR 401 Program). This work 
will be conducted in close collaboration with the University 
of F.awaii Institute of Geology and Geophysics . the U. S . 
Geo!ogical Survey, and HED, using the best available data and 
most modern technology to create a realistic , interactive 
oceanographic model. 

Construction of the project with the forego i ng 
mitigation would promote the CZM coastal ecosystems objective 
of ft protect(ing) valuable. coastal ecosystems from disruption 
and minimize adverse impacts on all coastal ecosystems" 
(Coastal Ecosystems Objective . Hawaii CZM Program 1990 . page 
a-2 ), and its associated policies by providing a 
cornprahensive long term model to evaluate the impacts of 
proposed future project and activities on the coastal 
ecosystem and water quality cf ~est Maui. Utilization of 
this model will ~improve the technical basis for natural 
resource managemenc ~ (4 . (Al , page 8-2 ). foster future project 
pla~ning in order to ft preserve valuable coastal ecosystems o: 
sig~ifica~t biological or economic importance" (4 . (3), page 
B-2 ) . and ~promote water quality and quality pl~nning and 
management practices which reflect the tolerance cf fresh 
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water and marine ecosystems and prohibit land and water uses 
which violate state water quality standa=ds~ (4. (Dl page B-
2) . . 

3. Economic Uses Objective and Policies. 

OSP's November 4, 1994 letter stated that the 
proposed project conflicted with the State's CZM Program's 
economic uses objective and policies because o f social 
impacts including the loss of the following =esources: surf 
sites, the sandy beach, limu gathering opportunities, and 
other marine resources. The letter further cited potential 
adverse environmental impacts previously discussed in the 
coastal ecosystem section as constitutin~ a conflict with the 
Program's economic uses o~jective and policies." 

The mitigation described above add=essing CZM 
Program objective and policy sections regardi~g recreational 
resources and coastal ecosystems also serve to mitigate 
potential adverse impacts co the Program ' s economic uses 
objective and policies. Alchough the losses cited by the two 
1994 CZM letters will occur and to the extent possible be 
mitigated, these losses should be balanced against the 
proposed projecc's benefics which support the Program's 
economic uses objective and associated policies. With 
mitigation, the proposed project would serve the State 
Program's economic uses objective, which is to u(p}rovide 
public or private facilities and improvements important to 
the State's economy in suitable locations" (Hawaii C'ZJ.~ 
Program, 1990, page B-3). The harbor improvement project 
would serve the CZM Program's associated economic uses 
policies by uconcentrat(ing) in appropriate areas the 
location of coastal dependent development necessary to the 
Sta~e's economy~ (S. (A), page B-3); by uinsur(ing) that 
coastal dependent development such as harbors and ports, 
are designed and constructed to minimize adverse social, 
visual and environmental impacts in the coastal zone 
management area; and . .. direct(ing} the location and 
expansion of coastal dependent development to areas presently 
designated and used "for sµch development and permit 
reasonable long-term growth at such areas, N (S.(B)and 
(Cl, page B-3). 
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JOKIEL AND BROWN - 1998 Ma'alaea Harbor Coral Reef Survey 

Introduction: 

Ma'alaea small boat harbor on the south central coast of Maui is a multi­
use facility for recreational and commercial boaters (Figure 1). Originally 
constructed in 1952 with a single breakwater facing the south and a 12 foot 
deep entrance channel, it was further enclosed by the east breakwater in 1958 
{AECOS, 1994). It is one of only 2 berthing areas for light-draft vessels on 
Maui. The harbor entrance opens to the south and is subjected to strong 
southerly swells that enter the bay. Modification of the harbor is proposed to 
reduce swell activity responsible for boat damage. 

Prior to construction, this area consisted of reef flats divided by a shallow 
channel leading to the approximate area of the present day Ma'alaea General 
Store (Figure 2). Data from cores taken in 1980 during the preparation of the 
General Design Memorandum and Final Environmental Impact Statement 
provide information relevant to the· geological history of the reef flat (USACE, 
1980). A crust of limestone breccia approximately 1' in thickness, overlies 
unconsolidated elastic marine sediments of coral sands, gravels and rubble 
(USACE, 1980). The 2 cores taken within the harbor showed a 10'-12' layer of 
reef material overlying a reddish-brown clay. The south breakwater and east 
mole were constructed on top of these reef platforms. The central channel, 
which in the late 1800's was less than 6' deep, was dredged along with portions 
of the harbor interior to its present depth of 8'-12'. 

In 1968 the United States Congress approved funding for renovations to 
the existing harbor. Subsequently, a General Design Memorandum and Final 
Environmental Impact Statement (EIS) was prepared in 1980 for the U.S. Army 
Corps of Engineers (USACE, 1980). The project, however, did not receive 
funding until 1989 (Forestell and Brown, 1991). A supplemental EIS was 
prepared in 1994 which included additional data on algae and endangered 
humpback whales. This document also included the renovation plans from the 
1980 EIS for enhancing existing liarbor facilities, increasing the number of 
berths and construction of an additional breakwater fronting the harbor to 
reduce swell within the harbor. 

This proposed modification and expansion of the harbor raised concerns 
about the negative impact on coral reefs in and around the harbor as well as 
the imp~ct on recreational surfing sites and nearby coastline developments. 
Biological impacts include siltation...on nearby reefs from dredging operations 
and phy.sical destruction of the reef habitat during construction of the 
breakwater and channel entrance. All parties involved were interested in 
evaluating possible mitigation measures. In order to assess habitat loss and 
potential damage to the adjacent coral reef ecosystem it was necessary to 
determine the extent and structure of the coral habitat through a series of 
underwater surveys. This information in tum will be used to recommend type 
and extent of mitigation activity. · 
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Figure 1: Study site showing location of Ma1alaea Harbor on the island of Maui (Depths 
in Fathoms}. 
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JOKIEL AND BROWN - 1998 Ma'alaea Harbor Coral Reef Survey 

Scope of the Present Report: 

The scope of work for the report was to: 

1. Define and map the extent of various benthic habitats in and around 
Ma'alaea harbor. These data quantify the amount of coral that would be 
affected by the proposed harbor expansion. 

2. Conduct detailed quantitative transects. Data taken include substrate types, 
coral cover, coral diversity, fish density and fish diversity. Fish community 
structure was also characterized in relation to coral coverage and fish trophic 
groups to examine the effect of harbor modification ana expansion on fish 
populations. 

3. Based on these data and prior experience with coral transplantation at 
other sites, develop recommendations for mitigation measures before, during 
and-after harbor expansion. These recommendations include the identification 
of potential transplant sites, the quantity of coral 
species appropriate for transplantation and suggestions for various transplant 
techniques that might be used in this effort. 

4. Include observations on threatened and endangered species habitat within 
the Ma'alaea area. One request was to identify the location and extent of the 
area known as "Turtle reefs" in relation to the harbor. 

Methods: 

Study Site 

Ma'alaea Bay is located on the south central coast of Maui (Figure 1). The 
harbor area is protected by the south breakwater (Figure 3) and the eastern 
mole, creating a shallow basin approximately 8 - 12' (2.4 - 3.7m) in depth 
(Figure 4). The harbor bottom consists primarily of soft sediments with 
remnants of the former reef flat still present within the central and eastern 
portion 9f the basin. Live coral reefs have developed along the east and west 
slopes of the dredged channel and turning basin. 

Tb~ area outside of the harbor fronting the south breakwater is the pre­
existing limestone platform with a thin veneer of sand that is transient over the 
substrate. This area is characterized by very low coral cover. Near the dredged 
channel entrance, coral coverage approaches 50-75% (USFWS, 1994). East of 
the harbor there is a band of high coral cover along the reef face from 3' to 20' 
(lm-6m) in depth. A more complete qualitative description of the overall marine 
environment inside and outside of the harbor is given iri the USFWS report 
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(1994), the EIS for the Maui Ocean Center (AECOS, 1994), and by William A. 
Brewer and Associates (1987). 

Mapping of the coral community 

Habitat types and coral coverage within the study area were mapped. A 
series of surveys were conducted on December 15, 1997, January 13, 15, and 
16, 1998 using a 4 person team consisting of an observer with a lookbox, data 
recorder, navigator and vessel operator. The 17.4' (5.3m) vessel traversed 
transects that followed latitude coordinates established by a Differential Global 
Positioning System (DGPS) receiver. Approximately every .01 of a degree in 
Longitude the following parameters were measured; % sarid, % coral rubble, % 
hard substrate, % coral, and % algae. In addition, the locations of major 
habitat boundaries were outlined as the vessel moved across the area. At each 
Latitude/Longitude location, supplemental data was collected on depth (from 
the depth sounder located on the boat), noteworthy plant and animal species 
and oottom topography. These data were used to produce a series of contour 
maps that delineate boundaries for the various types of substrates and identify 
major concentrations of coral coverage. 

Quantitative assessment of coral coverage and fish density 

The second phase involved a detailed assessment of coral coverage and 
fish density patterns using SCUBA along selected transects in and around the 
harbor. Two 25 meter lines were laid out in a parallel arrangement, separated 
by a 5 meter interval which created a sample area of 125m2(1,345.Sft2) . A rope 
was used to tether the two divers in.order to maintain the 5 meter width for the 
transect area. Each transect was marked with flagging tape at both ends so 
that DGPS coordinates could be obtained. After the lines were positioned, the 
researchers returned to the start of the transect and allowed 5 minutes for the 
fish to habituate. The first diver proceeded down the transect corridor and 
recorded the number of every species of fish seen within the transect 
boundaries. The second diver followed IJehind and used a lm2 quadrat to 
measure coral coverage at the 5, 10, 15 and 20 meter mark. 

Coral diversity and percent coverage were measured using the point• 
intercept quadrat method described by Reed (1980). This method has been 
used qu.ite extensively in the literature to assess benthic community 
composition and detect gross changes in the reef flat community structure 
(Dahl, 1981; Coyer and Whitman, .1990). The quadrat was lm2 in area and 
consisted of l "(2.54cm) PVC tubing fitted with nylon line spaced 10 centimeters 
apart to form a grid with 81 inteFsections. The quadrat was placed on the 
substrate at 5 meter intervals ana different. ~pecies of coral/ substrate types 
found underneath each intersection were recorded on underwater slates. Coral 
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species were identified using Reef and Shore Fauna of Hawai'i, Section 1: 
Protozoa Through Ctenophora by Maragos ( 1977). 

Fish population density and· species richness were censused using a 
modified Brock transect method (Brock, 1954). It is generally recognized that 
conducting visual transects using SCUBA is one of the most effective ways to 
assess fish populations over nearshore, rocky intertidal or shallow reef habitats 
(Dewees, -1981; Bortone and Kimmel, 1991). Visual census techniques are 
advantageous because they do not disturb the habitat and are minimally 
d isruptive to the organisms. The most severe limitation of visual estimates is 
underestimation of actual abundance and diversity. This is due in part to the 
cryptic habit of certain reef fish and the structural complexity of the reef 
ecosystem (Bertone and Kimmel, 1991). Data were tabulated on an underwater 
slate using scientific names. All fish identifications were standardized using the 
Guide to Hawai'ian Reef Fishes by Randall (1985) and Shore Fishes of Hawai'i 
by Randall (1996). Three to four transects were surveyed during each morning 
and afternoon dive. After each dive, the data _were transcribed from the 
underwater slates into a notebook f<?r later computer entry. 

A total of 50 transects in and around the harbor were sampled across 11 
days between December 1997 to January 1998 (Figure 3). Actual sampling 
dates with the raw data are noted in Appendix A(Coral) and B(Fish). This data 
was then integrated into the contour maps by recording Longitude and 
Latitude data for the beginning and end of each transect and incorporating the 
mean percent coral cover for that transect. Surveys were conducted 
concurrently with the mapping effort. 

Fish diversity (H1 was calculated for each transect using the Shannon 
and Weaver diversity index formula 

s 

H'= -LPi Iogpi 
i=l 

where Pi is the proportion of the ith species in the population (Pielou, 1966). 
General comparisons of fish communities could then be made across different 
regions within the harbor and outside in close proximity. The relationship 
between ·coral coverage and the overlying fish community was also examined 
using regression techniques. A distinction was made between transects inside 
of the h;;rrbor and outside to explore any possible differences associated with 
altered habitats. Finally fish community structure was analyzed using trophic 
categories outlined by DeMartini, et. al. (1994) and supplemented by Randall 
(1996) (Table 1). Each transect was broken down into the trophic guilds by 
grouping the various fish species into their appropriate feeding categories. 
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Table 1: Trophic categories of Hawai'ian reef fishes 

Database Code 
C 
D 
H 
MI 
p 

SI 
z 

Tro.e_hic Guild 
Coralivore 
Detritivore 
Herbivore 
Mobile Invertebrates 
Piscivore 
Sessile Invertebrates 
Planktivore 

The charts and contour maps of the study area, habitat boundaries, 
coral coverage were produced using DeltaGraph 4.0 for the PC. Statistical 
analyses were carried out on the transect data using Minitab and Statistica fo r 
the PC. 

Potential sites for transplantatio~ coral species suitable for transplantation and 
transplant techniques. 

Reconnaissance surveys were conducted on January 15th and 29th, 1998 
to examine potential sites for transplantation of corals. Using the 17.4' vessel, a 
4 person team consisting of an observer with a lookbox, data recorder, 
navigator and vessel operator traversed the coastline in an easterly (1/ 15/98) 
and westerly (1/29/98) direction. Sites between a depth of 5' to 40' (l.5m- 12m) 
were explored. Extremely calm conditions (Beaufort Sea State 0-1) coupled with 
hjgh water transparency (Visibility >45'/ 15m) occurred during these surveys. 
The fortuitous conditions enabled us to conduct an extensive survey of the reef 
areas within approximately 3 . 1 miles (5km) of the harbor. 

Results 

Mapping of the coral community 

The greatest concentration of~ coral inside the harbor occurs along the 
dredged ·channel entrance near the southern tip of the east mole (Figure 5). The 
area of high coral cover extends into a reef face heading northward with a s teep 
slope that separates the sand channel from the old reef flat on the inside 
section of the east mole. Coral coverage near the entrance is approximately 30-
40%. The coral community is dominated by Montipora verrucosa, Porites 
compressa, Porites lobata and Montipora patula. Some uncommon species of 
coral were observed such as Psammocora stellata and Pavona pollicata. Another 
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area of high coral coverage existed along the eastern edge of the triangular reef 
remnant in the center of the harbor. The dominant species at this reef site were 
M. verrucosa, P. compressa, and P. lobata. Montipora uerruc;osa and Pocillopora 
damicomis also occurred along the inside slopes of the south breakwater and 
northern face of the wharf. 

Outside of the harbor the highest coral cover occurred on either side of 
the channel entrance and extends eastward along a zone from 3' to 20' (lm-
6m) in depth (Figure 5). The area with the highest coral cover on the western 
side of the channel occurs as a narrow band along a north-south axis and 
gradually dissipates with increasing depth to 23' (7m). On the eastern side of 
the channel, coral coverage was even higher and formed a rather extensive 
community over the reef flat. Clearly, this is the richest area of coral within the 
area surveyed. The dominant species included; Montipora uerrucosa, Porites 
lobata, Montipora patz.tla, Pocillopora meandrina and Montipora flabellata. The 
dominant coral species on the reef fiat immediately adjacent to the east mole is 
M. flabellata. 

Quantitative assessment of coral coverage and fish density 

A total of 18 species of scleractinian corals were observed in 202 
quadrats on the 50 transects sampled (Appendix A). The highest coral coverage 
inside of the harbor was estimated at 50.9% on transect #3 near the entrance 
of the harbor with Montipora verrucosa being the dominant coral species 
(48.1 %) (Figure 5, Table 2, Appendix A). Another area of high coral cover exists 
along the eastern edge of the triangular reef remnant with coral coverage 
reaching 39.8% on transect #33. At this site M uerrucosa is again the dominant 
coral with an average coverage of 28.1 % followed by Porites lobata with a 
coverage of 5.2%. Some areas off the south breakwater have coral coverage as 
high as 17.6% (Transect #40) w.ith Porites compressa (8.3%}, Pocillopora 
damicomis (4.0%), and M. verrucosa (4.0%} being the dominant species. Along 
the slope of the northern wharf, coral coverage was measured as 30.2% on 
transect #43. In this area of the harbor M. uenucosa (13.3%), Montipora patula 
( 11. 7%), and P. damicomis (5.2%) were the only coral species recorded. Close to 
the boat ramp and storm drains coral coverage was minimal along the 
breakwater slope (Transect #39 - 0.6%} and wharf edge (Transect #42 - 2.8%). 
On the eastern mole, coral coverage-is highest around the entrance (Transect 
#36, 8:3%} and decreases as one moves closer to shore in shallow water less 
than 3' (Im) in depth (Transect #38, 1.2%). The most common corals in this 
region are M. uerrucosa and P. damicomis. The majority of the harbor, however, 
is dominated by sand channel areas and coral rubble with 0% coral cover. 

Outside of the harbor the highest coral coverage was estimated at 4 7 .5% 
on transect # 15 situated on the ea_stern edge of the sand channel near the 
harbor entrance (Figure 5, Table 2). At the harbor entrance and moving 
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eastward around the mole, Porites lobata becomes the major species with 
estimates as high as 39.8% coral cover (Transect #18). In fact, coral coverage 
throughout this region was very uniform at a depth of 9' ... 16' (3m-5m) on the 
reef flat (See Table 2 for Transects 11-13, 18-20 and 24-26). Along the western 
edge of the channel, coral coverage reached 39.2% on transect #9. Closer to the 
sand channel Montipora uerrucosa is the dominant coral species approaching 
28.1% coverage (Transect #12) of the substrate. 

Slope was calculated for each of the transects as rise over run from 
bathymetric data provided in the original site maps and construction plans 
(Table 2). Average depth was also recorded for each transect. The slope ran 
perpendicular to the transect which followed the depth contours. The steepest 
slopes had values approaching 1 and were found inside o( the harbor along the 
channel edges. 

The relationship between coral cover, depth and slope is illustrated in 
Figure 6. At shallow depths (<2m) within the harbor, corals thrive due to the 
high light, steep slope, moderate water motion and lack of destructive waves. 
Coral cover diminishes with depth due to the light attenuation from the high 
turbidity found in the harbor. The coral species and growth forms found in the 
harbor are typical of quiescent waters. These include finely branched 
Pocillopora damicomis, foliaceous 1),1ontipora uerrucosa and branched Porites 
compress a. 

Outside of the harbor, areas of high coral cover are not found shallower 
than 3' (lm) due to extreme wave impact, sand scouring and movement of sand 
and rubble across the reef flat. High coral coverage is found between 6 .5' and 
16.4' (2-5m). This zone is characterized by high light penetration and hard 
substrate. Seasonal wave action is high but not sufficient to dislodge the 
corals. ~oral species and growth forms found in this area are typical of high 
wave energy environments. They include encrusting Montipora spp., lobate and 
encrusting Porites spp., and thickly branched Pocillopora spp .. Below 5 meters 
the substrate consists of unstable sand and rubble which is not suitable for 
coral colonization. 

The above observations are supported by our statistical analysis. 
Multiple regression analysis indicated that a steep slope coincided with areas of 
high coral coverage but only inside (R2=.5758, F(2,15)=10.182, p<.0016) of the 
harbor compared with outside (R2=.Q305, F(2,29)=.4563, p<.6381) of the harbor 
(Table 3). Slope appears to be a determining factor in the distribution of coral 
within an-altered habitat such as a harbor. This study indicates that only areas 
of high vertical relief in low water motion habitats can support good coral 
coverage. Perhaps this is due to the fact that suspended sediments would 
otherwise bury the existing reef structure unless a slope is present to facilitate 
removal. The only steep slope outside of the harbor is along the breakwater 
face which does not support good coral reef cover in _comparison to the 
adjacent habitat (e.g. Transect #16 - 7.1% vs. Transect #17 - 42.6%). At this 
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location, however, wave energy is extremely high compared to the protected 
water within the harbor . 

Table 2: Slope value, average depth and percent coral cover for each transect 
inside and outside of the harbor. 

Inside Slo e th m Coral% Outside Slo e th m Coral% 
1 .333 .8 20.7 4 .333 .2 0.3 
2 .467 1.1 37.0 5 .018 1.0 1.8 
3 .400 1.2 50.9 6 .333 .2 3.4 

30 .133 2.7 27.5 7 .018 1.0 1.5 
31 .014 .8 0.0 8 .086 1.9 23.1 
32 .015 .6 0.3 9 .086 2.3 39.2 
33 .667 1.5 39.8 10 .057 2.3 29.0 
34 .133 1.2 17.9 11 .063 4.9 33.3 
:35 .133 .5 0.0 12 .027 4 .7 43.2 
36 .333 .5 8.3 13 .067 4.5 44.1 
37 .025 .5 1.8 14 .333 .4 15.4 
38 .100 .4 1.2 15 .067 1.6 47.5 
39 .171 1.5 0.6 16 .200 .3 7.1 
40 .229 1.5 17.6 17 .040 1.2 42.6 
41 .229 1.4 6.2 18 .114 2.9 44.4 
42 .400 1.3 2.8 19 .114 2.8 40.1 
43 .400 1.4 30.2 20 .024 3 .1 33.9 
44 .400 1.5 20 .. 7 21 .027 3.0 3.4 

22 .027 2 .8 19.1 
23 .057 2.5 21.9 
24 .057 2.9 36.4 
25 .057 2.9 36.1 
26 .044 3 .1 23.5 
27 .025 6.3 0.3 
28 .025 6.7 0.0 
29 .025 7 .3 0.0 
45 .045 7.9 0.0 
46 .045 8.6 7.1 
47 .027 4.1 41.0 
48 .048 4.8 35.5 
49 .004 .8 0.9 
50 .004 1.1 2.8 
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Figure 6: Relationship between coral coverage, slope and depth inside (+) and 
outside (o) of the harbor. 

Table 3 : Multiple Regression Summary for Dependent Variable: CORAL_CV 
Inside (.t\) and Outside {B) of the Harbor. 

A. Inside of the Harbor 
I 

BETA SE of B SEofB t{l5) p-level 
BETA 

Intercept . -7.3338 6.4813 -1.1315 .2756 
Depth .2752 .1752 7 .9.572 5.0657 1.5708 .1371 
Slope .6342 .1752 55.8625 15.4309 3.6202 .0025 

B. Outside of the Harbor 
' BETA of BETA B ofB t 29 -level 

Intercept 27.2401 7.5182 3 .6232 .0011 
Depth -.1370 .2049 -1.0416 1.5571 -.6690 .5088 
Slope -.1865 .2049 -35.7428 39.2618 -.9104 .3701 
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Typically, the steep reef slope fronting healthy reefs have the highest 
number of coral species, cover and diversity (Rodgers, 1977; Dollar, 1982; 
Sheppard, 1982; Jokiel and Tyler, 1992). Human altered habitats such as 
dredged surfaces, however, have been rarely quantified with respect to slope 
and coral cover. Harbor studies more often focus on water quality and 
degradation of the reef habitat (Dodge and Vaisnys, 1977; Maragos, 1993; 
AECOS, 1994). 

Depth did not account for a significant amount of variation in the 
multiple regression analysis yet was still very important in the distribution of 
corals. This is because coral cover is a non-linear function of depth (Figure 7}. 
This is clearly evident outside of the harbor where coral coverage drops off 
dramatically below 16' (Sm). This relationship is also apparent inside of the 
harbor where coral coverage is < 1 % on the harbor channel bottom at depths of 
8' - 12' (2.4m-3.7m). 

As seen in Figure 5, the proposed breakwater extension and channel 
relocation would cut through some of the highest concentration of coral in 
close proximity to the harbor. Using small scale geometric shapes, the area {ft2} 

occupied by living coral reef with coverage greater than 10% was calculated for 
the region that would be directly impacted by the dredging and filling during 
construction (Table 4). Inside of the harbor it is estimated that 45,926 ft2 

(4,267m2) of coral reef would be altered by construction. This includes filling of 
the center mole and dredging of the reef flat along the east mole. A much larger 
expanse (164,050ft2 /15,241m2) of coral reef outside of the harbor would be 
filled for the new breakwater and dredged for the channel entrance. A total of 
approximately 209,976ft2 (19,507m2) or 4.8 acres (1.9ha) of coral reef habitat 
would be dredged or filled with the present construction plan. 

H~bitat loss would be partially offset by the creation of about 84,59 lft2 
(7 ,859m2) or 1.9 acres (.8ha) of new or altered habitat due to the addition of the 
new breakwater, dredged channel slope and interior harbor slope. Data from 
the present study indicate, however, that only the protected areas inside the 
breakwater would support coral cover greater than 5% on the breakwater itself. 
Therefore, the new substrate that would actually be suitable coral habitat is 
approximately 66,438ft2 {6, 172m2) or 1.5 acres (.6ha). This breaks down to 
approximately 34, 198ft2 (3, 177m2) inside of the harbor along the center mole 
and east mole slope face. About 32,240ft2 (2,995m2) would be available for 
coral colonization outside of the existing harbor along the inside edge of the 
new breakwater and slope face of the channel entrance. Ultimately, this 
construction would directly result ,in a net loss of approximately 143 ,538ft2 
(13,335m2) or 3.3 acres (l.3ha) of coral habitat. Information on habitat loss for 
the alternative plans (USACE, 1994) is contained in Appendix C. We do not 
anticipate adverse sediment damage to adjacent reefs so long as best 
management practices are employed. Any sediments that are carried out of the 
harbor would be kept in suspension by wave action and transported off shore. 
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Figure 7: Relationship between depth and coral cover inside (A) and outside (B) 
of the harbor. 

On the 50 transects conducted in and around the harbor a total of 101 
~ ~ 

species of fish were observed (Appendix B}. Even though fish species richness 
was greater outside of the harbor (79 species versus 62) than inside, this is 
confounded by the fact that nearly twice as many transects were surveyed 
outside. Both areas may have more equitable species richness with similar 
effort. 
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Table 4: Extent of habitat alteration on existing coral reefs inside and outside of 
Ma'alaea harbor. 

LOCATION EXISTING HABITAT ALTERATION AREA (ft2) 
Inside Triangular reef flat F~lled and dredged -13,051 

Center mole new surface area +10,860 
East reef face & flat Dredged -32,875 

East mole new surface area +23,338 
Net gain (-loss) inside (-1 1,728) 

Outside Western reef slope Filled -29, 150 
New west channel surface area +5,683 

Eastern reef slope Filled and dredged -134,900 
New breakwater area (usable) +13,925 
New east channel surface area +12,632 
Net gain (-loss) outside (-131,810) 

Total net gain (-loss) (-143,538) 

The highest fish densities recorded were inside of the harbor with 344 
fish/ 125m2 recorded at transect #37. The dominant species were Yellowfin 
Goatfish (Mulloides vanicolensis) and Hawai'ian Flagtails (Kuhlia sandvicensis). 
These 2 species comprised as much as 63.4% of the total fish numbers 
observed around the harbor entrance and along the east mole. The harbor 
serves as a refuge for many juvenile species of wrasses, Stethojulis balteata & 
Thalassoma duperrey, surgeonfish Acanthuru.s triostegus & Acanthuru.s blochii, 
parrotfish Scarus psittacus, and butterflyfish, Chaetodon sp. Several species of 
fish not recorded on transect but noted as abundant in some areas of the 
harbor included mullet, Mugil cephalus, and anchovy, Encrasicholina purpurea. 

Outside of the harbor fish densities were highest (176/ 125m2} on 
transect # 12. The fish populations in this region were quite uniform and 
dominated by parrotfish Scarus psittacus, tobies Canthigaster jactator, 
surgeonfish Acanthurus triostegus, wrasses Stethojulis balteata & Thalassoma 
duperrey, and darnselfish Abudejduf abdominalis & Stegastes fasciolatus -
(Appendix B). the highest densities of any particular species of fish occurred 
around the harbor entrance or along the sand channel. In deeper water over 
the sandy flats, fish density dropped off dramatically at transects #27 1 28, and 
29 (5/ 12Sm2, 2/ 125m2 , 50/ 125m2). 

Fish diversity patterns in an~ around the harbor were analyzed using the 
Shannon-Weaver diversity index for each transect (Table 5). There was no 
significant difference between fish diversity inside of the --harbor and outside 
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using a one-way ANOVA (df=49,F=.1221,p=.7283). This is primarily due to tfue. 
extreme variability of the fish populations encountered across a wide variety •:rtf 
habitats in both areas. Therefore, the relative proportion of each species to the· 
overall sample was quite similar. 

Table 5 : Shannon-Weaver diversity indexes (H) for transects inside and outsrl¼!. 
of Ma'alaea harbor. 

Inside Transect 
1 
2 
3 

30 
31 
32 
33 
34 
·35 
36 
37 
38 
39 
40 
41 
42 
43 

H1 Outside Transects H' 
0.8718 
0 .9842 
1.0242 
1.0914 
0.3768 
0 .8334 
1.3019 
0 .9245 
0.3010 
0.9017 
0.93011 
0 .70021 
0 .301d 

I 

0.8174: 
0.5511, 
0.7253; 
0.9136 

4 0.8669 
5 0 .9705 
fr 0.7398 
7 0 .7815 
8 1.0260 
9 0 .6990 

44 0.8474 

10 0.6898 
11 1.0357 
12 0.9277 
13 0.9009 
14 1.2208 
15 1.1993 
16 0.9736 
17 0.6986 
18 0.9796 
19 0.9263 
20 0.9115 
21 0 .6004 
22 0.9018 
23 1.1005 
24 0.7692 
25 0 .8255 
26 0 .9824 
27 0 .6990 
28 0.3010 
29 0 .0000 
45 0 .9803 
46 0.5308 
47 0.8475 
48 1.0836 
49 0.4342 
50 0.8474 
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The relationship between coral cover and fish density was weak 
(R2=.0243, F(l,16)=.3982, p<.5369) inside of the harbor due to the large 
numbers of fish in areas of relatively low coral cover (Figure 8) . In this altered 
habitat, fish are attracted to human-made structures and/or low visibility 
which provides shelter from predation. The presence of many juveniles 
supports the hypothesis of predator avoidance. Another possibility is the 
abundance of food resources within the harbor such as algae, plankton and 
benthic invertebrates in the soft substrate. Outside of the harbor there was a 
stronger positive correlation between coral cover and fish density but it still 
was not statistically significant at a<.05 (R2=.1060, F(l,30)=3.5575, p<.0690). 
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Figure 8 : Relationship between coral cover and fish density inside (A) and 
outside (B) of Ma'alaea harbor. 

Page - 20 -



JOKJEL AND BROWN - 1998 Ma'alaea Harbor Coral Reef Survey 

Examining the trophic composition of the fish community inside of the 
harbor versus outside yielded only 76.2% similarity (Table 6). This is primarily 
due to the higher percentage of planktivorous fish inside of the harbor versus 
the greater percent of mobile invertebrate feeders outside of the breakwater. 
The higher percentage of coralivores outside of the harbor were positively 
correlated with the greater amount of coral in this habitat. Sessile invertebrate 
feeders contributed substantially more to the inside fish population than 
outside. The threefold increase is probably attributed to the abundance of soft 
bottom communities within the harbor. 

Table 6: Trophic composition (%) of the fish community inside and outside of 
Ma'alaea harbor. · 

TroEhic GrouE Inside% Outside% Minimum 
Coralivore 0.94 2.26 0.94 
Detritivore 1.49 0 .89 0.89 
Herbivore 33.63 36.84 33.63 
Mobile Invertebrates 25.96 44.83 25.96 
Piscivore 2.54 2.93 2.54 
Sessile Invertebrates 6 .95 2 .00 2.00 
Planktivore 28.50 10.25 10.25 
Percent similarity 76.21 

Observations on threatened · and endangered species focused on the 
Green Sea Turtle ( Chelonia mydas) and the Humpback Whale {Megaptera 
nouvengliae). One turtle (highly diseased with fibropapilloma) was observed 
inside of the harbor along the eastern side. Large numbers of turtles were 
noted in shallow water east of the harbor and adjacent to the south mole. A 
large group (30-50 animals) of turtles were counted at "turtle reef'. This reef 
provides resting habitat and is located in deeper water {30' at crest, 451 at base) 
approximately .5 miles (.8km) seaward from the harbor entrance in a 
southeasterly direction. We suspect that a much larger population of sea 
turtles utilize these reefs due to number of turtles observed in nearshore 
waters during daylight hours. A majority of the animals were large adults of 
considerable size(> lm carapace length). 

Ht:1mpback whales were observed in close proximity 100 yards (-l00m) 
to the transect areas but never in water depths less than 201 (6m). Pod 
compositions were primarily mother-calf pods in these nearshore areas. A 
detailed description of humpback whale distribution and behavior patterns is 
provided by Forestell and Brown (1991). 
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Recreational fishing 

As an aside, we noted that recreational fishing activities occurred around 
the piers and along the inside edges of the harbor. At any given time we 
observed lines in the water. This is not surprising since our data show that fish 
are as abundant inside of the harbor as outside. Immediately outside of the 
harbor spear fishing and shore casting are frequent activities. Pole fisherman 
were observed on the east and south breakwater throughout the study period. 

Mitigation Activities - Transplantation vs. Artificial Re~f 

Suitable species for transplantation 

Ma'alaea harbor contains appropriate species in sufficient quantity for 
transplantation to other sites. These are common species found throughout 
Hawai'ian waters and include MQntipora verrucosa, Poeillopora meandrina, 
Porites compressa and P. lobata. Outside of the harbor the coral community 
structure is fairly typical of other coastline areas subjected to strong seasonal 
wave action. 

There are several problems, however, with growth forms and colony size. 
The first issue is that coral colonies inside of the harbor are adapted to low 
water motion environments and as a consequence have growth forms that are 
more delicate and foliaceous. Many of these colonies would not survive the 
relocation to higher water motion regimes outside of the harbor especially 
during strong, seasonal southerly swells. Attachment of the colonies to the 
substrate would also be required. 

The second point is that coral colonies on the outside of the harbor are 
either too large (e.g. large Pori.tes sp.) or encrusting (e.g. Montipora sp.) to be 
easily transplanted. The future location of the breakwater and channel 
entrance will cut through vast areas of reef flat that cannot be readily 
fragmented into smaller movable "pieces. From past experience only coral 
colonies of a certain size and shape can be easily moved for transplantation. 
There are not enough of these colony types at Ma'alaea to make this a feasible 
option when one considers the net area of coral habitat that will be lost. 

Receiving sites for transplantation 

East of the harbor, coral cover was extensive (30-60%) but tapers off at 
the end of the shoreline development near the park at Kanaio. Potential sites 
for transplantation would have to be in deeper (>201/6m) sections of this reef 
area because shallow areas free of coral have sand channels that facilitate 
sediment removal from the existing reef. These channels ar~ a necessary part of 
the reef framework and unsuitable for coral colonization. Al: these deeper sites, 
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coral colonies would have to be attached to the hard substrate to prevent 
movement and subsequent death during high water motion events. 
Unfortunately, the available hard substrate has very little relief with a shallow 
slope gradient and is surrounded by sand so it is continually subjected to 
burial from the shifting sediment. 

Moving eastward and further off shore the hard substrate gives way to a 
sandy bottom interspersed with patches of coral rubble (Maciolek, 1971). Most 
of this sandy substrate from Palalau (north central Ma'alaea bay) has less than 
5% coral cover indicating that suitable substrate for coral recruitment and 
survival does not exist. In addition, the turbidity in this area is impacted by 
silty water discharge from Kealia Pond and large southerly swells that 
resuspend bottom sediments (Maciolek, 1971). 

To the west of the harbor, the hard substrate of the reef flat increases in 
topographic relief with an increase in depth. Coral cover increases dramatically 
moving southwest towards McGregor point and the Scenic lookout. Several 
possible sites were surveyed but suitable substra~e was scarce. At some sites 
such as Wash Rock, a popular fishing and dive site, coral cover approached 
80%. This exceeded our criteria because supplementing an area already rich in 
coral and apparently in equilibrium, would not benefit the ecosystem. Other 
sites had a hard substrate that were depauperate of coral (<10%) indicating 
high water motion from seasonal south swells. Therefore, any transplantation 
efforts would have to be cemented t.o the substrate increasing labor and costs. 
Past experience with transplantation at Kawaihae harbor, Hawai'i, identifies 
similar factors (e.g. existing coral cover, water motion and sedimentation) 
influencing reefs that are important considerations in selecting a site (Jokiel, 
et.al., 1997) . 

Economic feasibility of transplantation 

The economic aspect of transplantation is not a viable option. Any 
transplantation efforts at Ma'alaea would have to be conducted by commercial 
divers adhering to OSHA guidelines. The expense of commercial dive operations 
is very high compared with research projects or volunteer programs. Additional 
equipment, logistical support and personnel would have to be employed 
making commercial diving cost prohibitive. In this scenario, it is believed that 
artificial reef structures would be a better option by producing new habitat. . ,. . 

Alternatives 

At present there are no areas within close proximity of Ma'alaea harbor 
that are under consideration for !ransplantation or artificial reef placement. 
The closest area currently designated as an artificial r~ef site is Keawakapu 
which is approximately 7miles (11.3km) from Ma'alaea:- harbor. Artificial reef 
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structures already present at this site include concrete slabs, concrete filled 
tires and a sunken ship. Transporting extensive areas of living reef this 
distance, however, would be a costly undertaking. The most cost effective 
alternative is placement of new artificial reef structures of suitable size and 
ma terial. The nearest approved site at Keawakapu is too deep (>501 for lush 
development of shallow coral reefs to replace the existing harbor community. 
Possibly a new artificial reef site east of "Turtle Reefs" could be created in 
depths of 40'-50'. Using concrete or boulders to create a mound on the sand of 
sufficient height (15'-201 would produce a reef similar to the "Turtle Reefs". 
These reefs exhibit high coral coyerage (80%) and resting habitat for sea 
turtles. Corals, fish and sea turtles would recruit naturally to the new 
structures if placed in comparable depths. 

Executive Summ~ 

A detailed quantitative survey of corals and fishes leads to the following 
conc1usions: 

1.) The greatest concentration of coral inside the harbor is located near the 
dredged channel entrance along the east mole and along the eastern face of the 
triangular reef remnant located in the harbor. Prior to the construction of 
Ma'alaea Harbor, these areas were shallow (1-3 ft) reef flats with undoubtedly 
little if any living coral. Areas of high slope (>.4 Rise/Run) within the harbor 
show coral coverage as high as 50.9%. This coral community is dominated by 
the common species Montipora venucosa and Porites compressa which thrive in 
low water motion environments. 

2 .) Outside of the harbor, coral coverage is extensive (30-40%) on both sides of 
the ship channel and extending eastward along the reef face at depths between 
3' to 20' (1-6m) . At these sites, slope of the reef face was low (.03-.06). This high 
correlation between good coral coverage and depth is attributed to suitable 
light conditions and moderate water motion with minimal destructive impact 
from waves. Little coral can be found at depths shallower than 1 m due to 
extreme wave action and exposure at minus tides. Substratum below 6 m 
consists . of shifting sand/ gravel that is unsuitable for coral colonization. The 
dominant species in the coral community outside of the harbor is Porites 
lobata. 

3.) The areal extent of coral reef that would be dredged or filled is 
approximately 209,976ft2 (19,507m'2) or 4.8 acres (L9 ha), using the present 
construction plan sponsored by the State of Hawai'i and the Federal 
Government. This would be partia:lly offset by the creation of about 66,438ft2 
(6, 172m2) or 1.5 acres (.6ha) of new, altered habitat due tci the addition of the 
breakwater, dredged channel slope and interior harbor slope. Overall, there will 
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be a net loss of approximately 143,538ft2 (13,335m2) or 3.3 acres (1.3ha) of 
coral habitat as a result of the proposed harbor construction. These values are 
merely estimates because we are uncertain at this . time whether the 
construction will result in more extensive or less extensive coral cover on the 
new breakwater and slope faces. 

4 .) There were no significant differences between the fish species diversity 
inside of the harbor and outside. Even though fish density patterns were much 
more variable inside of the harbor, the proportion of each fish species within 
the sampled population was relatively uniform between the 2 areas. 

5.) The positive correlation between coral coverage and the· abundance of fish is 
stronger outside of the harbor. The relationship weakens inside the harbor due 
to the large numbers of schooling juvenile fish even within areas of low coral 
cover. In fact, the highest fish densities recorded in this survey (344/ 125m2) 
were located inside of the harbor along the eastern mole in water depths less 
than 3 ' (Im). The harbor serves as a valuable nursery ground for juvenile fish 
such as mullet, Mugil cephalus, Hawafian flagtail, Kuhlia sandwichensis, 
anchovy, Encrasicholina purpurea, butterflyfish, Chaetodon sp. 1 and wrasses, 
Stethojulis balteata & Thalassoma duperrey. Coral and fish species seldom seen 
in Hawai'i (e.g. the coral Psammocora stellata and the stripey, Microcanthus 
strigatus) were also observed in the harbor. 

6 .) Even though fish species diversity was relatively uniform in and around the 
harbor, the trophic composition of the community was not. The similarity index 
indicated that the correspondence between the two areas was only 76.2%. This 
is due- primarily to the large proportion of planktivores within the harbor and 
the high numbers of mobile invertebrate feeders outside. The proportion of 
coralivores outside of the harbor was twice as high as inside which correlated 
well with the higher overall coral · cover. In turn there was a threefold 
percentage increase of sessile inver:tebrate feeders inside of the harbor which 
can be explained by the abundance of soft bottom communities. 

7 .) We conclude that the proposed expansion of the harbor will not impact 
green sea turtle ( Chelonia mydas) populations. During the entire survey we 
observed only one turtle (highly diseased with fibropapilloma) inside the harbor 
(near the eastern mole). Large numbers of healthy turtles were noted in shallow 
water east of the harbor and off the south mole. A large group (30-50) of turtles 
were observed on "turtle reef'. This reef serves as a resting habitat and is 
located in deeper water (30' at crest, 45' at base) approximately 0.5 miles 
(0.8km) seaward from the harbor entrance. This area will be outside of any 
conceivable impact due to harbor construction. 
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8.) Humpback whales were also observed near the harbor entrance during the 
study period but never entered water depths shallower than 20'. The deepest 
penetration of the proposed breakwater is approximately 16' so we conclude 
that impacts would be minimal once construction is completed. See Forestell 
and Brown { 1991) for further details on construction impacts to humpback 
whales. 

Recomm~ndations 

• Transplantation of corals to new locations is not an option at Ma'alaea due 
to lack of suitable colony sizes, growth forms and transplant sites along the 
coast. Either sites have extensive coral cover (>70%) in which case 
transplanted corals would not supplement the existing habitat over a 10 year 
period, or regions were relatively barren indicating harsh environmental 
conditions that would not support transplanted colonies of coral. 

• Mitigation of habitat loss by construction of artificial reefs is the most 
attractive and cost effective option. In order to compensate for loss of critical 
reef habitat and associated fauna we estimate that an artificial reef equivalent 
to 143,500ft2 (13,335m2) or 3.3 acres (1.3ha) would be required. This takes into 
account new habitat that would be created from the construction of moles and 
dredging of channels through consolidated reef material. The artificial reef 
could be of the concrete type currently utilized by the State of Hawai'i Division 
of Aquatic Resources (DAR) or the sinking of derelict ship hulls in designated 
artificial reef zones. Overall habitat loss will be partially offset by these 
structures which are suitable for coral settlement. We advocate the creation of 
habitat.at a new site near "Turtle Reefs" in similar water depths. 

• During construction, efforts should be made to reduce sediment loads when 
dredging or filling portions of the harbor. Suspended sediments can be 
detrimental to coral recruitment and survival in low water motion 
environments with little vertical relief as is the case in protected harbor 
habitats. In the high water motion environment outside of the harbor, 
sediments are transported away to deeper depths. 

• Establish a monitoring program-to document indirect sediment impacts on 
coral coverage inside and outside qf the harbor that result from construction 
activities. This program could help develop construction protocols for future 
harbor projects to mitigate reef impact from suspended sediments and the 
resulting loss in water clarity. 
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Appendix C (Altci·nn t1vc Cons truction Plans) 

,, 

Extent of habitat alteration on existing coral reefs inside and outside of Ma'alaea harbor for Alternative Plan 2. 

LOCATION EXISTING HABITAT ALTERATION 
Inside Triangular reef flat Filled and dredged 

Outside 

Center mole new surface area 
East reef face & flat Dredged 

Western reef slope 

Eastern reef slope 

East mole new surface area 
Net gain (-loss) insipe 

Filled 
New west channel surface area 
Filled and dredged 
New breakwater area (usable) 
New east channel surface area 
Net gain (-loss) outside 

Total net gain (-loss) 
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AREA (fi2) 
-13,051 
+10,860 
-32,875 
+23,338 

(-11,728) 

-25,700 
+5,683 

-134,900 
+13,925 
+j2,632 

(-128,360) 

(-140,088) 
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Extent of habitat alteration on existing coral reefs inside and outside of Ma'a\aea harbor for Alternative Plan 3. 

LOCATION EXISTING HABITAT ALTERATION 
Inside Triangular reef flat Filled and dredged 

Center mole new surface area 
East reef face & flat Dredged 

East mole new surface area 
Net.gain (-loss) inside 

Outside Western reef slope Filled 
New west channel surface area 

Eastern reef slope Filled and dredged 
New breakwater area (usable) 
New east channel surface area 
South breakwater (now usable) 
Net gain (-loss) outside 

Total net gain (-loss) 
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AREA {fe) 
-13,051 
+10,860 
-32,875 

+_23_,_33J3 
(-11,?28) 

-25,725 
+5,683 

-134,900 
+17,149 
+12,632 

+3,868 
-121,293 

·(-133,021) 
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coral cover in percent. Page C-4 



Appendix C (Alternative Con s truc tion Plans ) 

Extent of habitat alteration on existing coral reefs inside and outside of Ma'alaea harbor for Alternative Plan 4. 

LOCATION EXISTING HABITAT ALTERATION AREA (fe} 
Inside Triangular reef flat Filled and dredged -13,051 

Center mole new surface area +10,860 
East reef face & flat Dredged · -32,875 

East mole new surface area +30,249 
Net gain (-loss) inside (-4,817} 

I 

Outside Western reef slope Filled -32,300 
Dredged -23,863 

Eastern reef slope New channel surface area +24,285 
New breakwater area (usable) +20,124 
South breakwater {now usable} +11,371 
Net gain (-loss) outside (-383) 

Total net gain (-loss) (-5,200) 
I ' 
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Appendix C (l\llcrna livc Construction Pla ns) 

,. 

Extent of habitat alteration on existing coral reefs inside and outside of Ma'alaea harbor for Alternative Plan 6. 

LOCATION EXISTING HABITAT ALTERATION 
Inside Triangular reef flat Dredged 

----

East reef face & flat Dredged 
New breakwater area (usable) 
East mole new surface area 
Total net gl!lin (-loss) 

Page C-7 

AREA (ft") 
-13,051 
-32,875 
+39,844 
+38,327 
+32,245 
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DEPARTMENT Of THE ARMY 

U. S. ARMY ENGINEER DISTRICT, HONOLULU 
FORT SHAFTER, HAWAII 96858-5440 

July 18, 1997 

Planning and Operations Division 

Mr. Brooks Harper 
Field Supervisor, Pacific Island Office 
U.S. Fish and Wildlife Service 
P.O. Box 50167 
Honolulu, Hawaii 96850 

Dear Mr. Harper: 

The U.S. Army Corps of Engineers is preparing a draft joint 
second Supplemental Environmental Impact Statement (SEIS) for 
Ma'alaea Harbor for Light-Draft Vessels, Maui, Hawaii in 
coordination with our local sponsor, the Department of Land and 
Natural Resources (DLNR). The new SEIS will document acceptance 
of the mitigation plan (copy enclosed) developed by the DLNR, 
Office of Coastal Zone Management (CZM), Office of the State 
Attorney General, National Marine Fisheries Service and the 
Corps, and receipt of the CZM Consistency Determination. In 
addition it will include minor changes in the project design and 
new information obtained since the final project SEIS was 
distributed in 1994. 

Please advise if you wish to make additional comments at this 
time under the Fish and Wildlife Coordination Act for inclusion 
in this second draft SEIS. Should you have any further 
questions, please call Mr. Bill Lennan of my Planning and 
Operations Division staff at 438-2264. 

Enclosure 

Sincerely, 

Ray H. Jyo, P_.E. 
Director of Engineering 

and Technical Services 



---

- ., : J ·- :--; I 
., . 

IHED 74?:~ United States Department of the Interior 

OFFICE OF THE SECRETARY 

\ ;''.;.,-- • J I t...::.! -,-: t t ,_. 

! .. ·- - . ··- - : ; ~--=:'/ . . --~ 
\\',1Sh111~ton. D.C. :!0!!-10 

I - • 
'1 ' --· ----. 

NO'rf,5, 1994 
.--- . , , ,r:.>.:,O✓-~:o 

£ ' 

ER 92/1122 

Lieutenant Colonel M. Bruce Elliott 
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The u.s. Department of the Interior (Department) has reviewed the July 1994 
Final Supplemental Environmental Impact Statement (FSEIS) for Ma'alaea Harbor 
for Light-Draft Vessels; Maui, Hawaii. The following comments are provided 
for your consideration when preparing the Supplemental Record of Decision 
(SROD). 

GENERAL COMMENTS 

The preferred alternative plan presented in the FSEIS differs from the one 
contained in the Draft Supplemental Environmental Impact Statement (DSEIS). 
The principal differences are: (a) the widening of the existing south revetted 
mole has been "substantially reduced", (b! the amount of dredged material has 
been reduced from 44,000 cubic yards (yds) to 27,000 yds3 , and (e) the 
destruction of coral-reef habitat off the end of the east breakwater has been 
reduced from 2.6 acres (ac) to 2 ac. However, we are unable to evaluate the 
revised alternative plan because pertinent information on the areas and 
amounts of the proposed project-related dredging and filling is missing, 
inconsistent, and conflicting. 

In addition, the PSEIS was issued before submission of the Fish and Wildlife 
Service's (FWS) Final Fish and Wildlife coordination Act {FWCA) report. The 
Departmen~, Environmental Protection Agency, and our FWS all recommended the 
Final FWCA report be included. In the Draft FWCA report; our FWS identified 
Alternative 6 as the least damaging alternative plan to Federal trust species. 
Implementing Alternative 6 would involve construction of an internal mole, 
which would result in restricting direct dredge and fill impacts to within 
existing harbor boundaries. Alternative 6 conveys a concept rather than a 
specific detailed plan. As a result, FWS requested the corps of Engineers 
(Corps) develop a workable project design based on the concept underlying 
Alternative 6 and provide the design to the FWS for evaluation prior to 
preparation and submission of a Final FWCA report. Instead, the corps further 
analyzed Alternative 6 as presented in the DSEIS, and includ~ the test 
results in the FSEIS. Our FWS should have been given an opportunity to 
complete the Final FWCA report prior to Corps• issuance of the FSEIS. Thus, 
the issue of avoidance of adverse project-related impacts to coral~reef 
habitat at Ma ' alaea Harbor remains unsettled. 

~ 
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SPECIFIC COMMENTS 

Page 1-2. Chapter 1. Summary. 1.3. Issues Yet To Be Resolved The FSEIS 
incorrectly states that the Corps has responded to a requeat from FWS for 
"additional consideration of an alternative which would restrict all 
improvements•within the existing harbor boundaries to avoid any impacts to the 
marine envirorunent outside the harbor." The Corps responded by conducting 
"further study of Alternative 6." The FWS did not request further study of 
Alternative 6 in the July 1993 Draft FWCA report. They requested "that the 
Corps refine a workable design based on the concept underlying Alternative 6." 
Thus, our request remains unfulfilled. A response to FWS's request should be 
made the final documents. ) 

The FSEIS states "Alternative 6 would not meet the purposes of the proposed 
action" as listed on page 2-1. However, Appendix G contains a report entitled 
~wave Response of Proposed Improvement Plan 6 to the Small Boat Harbor at 
Ma'alaea, Maui, Hawaii" (Plan 6 Report), which states that "Plan 6 satisfies 
the [Corps'} criteria for providing adequate protection in the channel and 
berthing areas •.. from incident wind wave and swell climate." Also, the 
conceptual harbor configuration shown in Figure 15 on page 3-18 indicates that 
at a minimum Alternative 6 would provide for a 30 percent increase in the 
number of existing berths. An even greater increase in the number of berths· 
could be achieved by refinement of a design based on the concept underlying 
Alternative 6. Therefore, the information contained in the FSEIS supports the 
conclusion that Alternative 6 would meet the purposes of the proposed action. 
Because the interior mole concept would accomplish the stated project purposes 
while restricting direct project-related impacts from an area used by Federal 
trust species, this alternative should continue to be considered. 

The FSEIS further states Alternative 6 "would actually worsen existing 
navigation and safety conditions." This statement is not supported by the 
test results. - Test results presented in the Plan 6 Report indicate that wave 
heights in the entrance channel would be greater than 2 feet (ft) only 7 . 5 
percent of the time per year and that wave heights in the berthing area would 
be greater than l foot only 1.9 percent of the time per year. These results 
are below the corps' limiting criteria for the proposed harbor design 
improvements (Appendix G report entitled "Wave Response of Proposed 
Improvements to the Small Boat Harbor at Ma'alaea, Maui, Hawaii"). Refinement 
of a design baaed on the concept underlying Alternative 6 could achieve even 
better navigation and safety. Therefore, test results indicate the potential 
for a refined design based on the interior mole concept to improve navigation 
and berthing while preventing direct project-related impacts in an area 
currently used by Federal trust species • . ; 
Page 3-7. Chapter 3. Alternatives. 3.2.2. federal Alternatives considered in 
Detail The FSEIS states the preferred alternative "is similar to the selected 
plan identified in the 1980 GDM/PEIS." The dimensions of the south breakwater 
ex~ension, entrance channel, turning basin, and access channel presented in 
the FSEIS are identical to those presented in tha DSEIS. However; the FSEIS 
states that the south revetted mole "has been substantially reduced in area 
from the design in the 1980 selected plan,~ which was presented as the 

~ 



,;;.. 

~ ---·-• • ,•Jt; J .. • I 

i!iED :,d?:1 LTnited States Department of the Interior 

O FFICE OF THE SECRET.-\RY 

I;-• .,-- I 
t.:::::,!°'. •":' I J.-i ; 
! -- ·- --. ··- - . ; . ,.':·'/ ..... 
I ' • '• . 

'1 ,' -· ----\\'.lShm~ton . D C. :!0:!-IU 

ER 92 / 1122 

Lieutenant colonel M. Bruce Elliott 
District Engineer 
U.S. Army Corps of Engineers District, 
Attn: CEPOD-ED-6D-PV/Lennan 
Building 230 
Fort Shafter, Hawaii 96858-5440 

Dear Lieutenant Colonel Elliott: 

NOV-:fp, 1994 
_,✓- : • .,,. N 
, ~ ' __ u / ,}>, , .. \ '- I\ 

,' It f.~1 . 

Honolulu t\f ;.i if'\~\ ~ ,• 1 

(1/ v-~ /f 
. ("-

The U.S. Department of the Interior (Department) has reviewed the July 1994 
Final Supplemental Environmental Impact Statement ( FSEIS ) for Ma ' alaea Harbor 
for Light-Draft Vessel s ; Maui, Hawaii. The following comments are provided 
for your consideration when preparing the Supplemental Record of Decision 
(SROD ). 

GENERAL COMMENTS 

The preferred alternative plan presented in the FSEIS differs from the one 
contained in the Draft Supplemental Environmental Impact Statement (DSEIS ) . 
The principal differences are: (a) the widening of the existing south revetted 
mole has been *substantially reduced" , (bl the amount of dredged material has 
been reduced from 44 , 000 cubic yards (yds ) to 27,000 yds3 , and (c) the 
destruction of coral-reef habitat off the end of the east breakwater has been 
reduced from 2.6 acres (ac) to 2 ac. However, we are unable to evaluate the 
revised alternative plan because pertinent information on the areas and 
amounts of the proposed project-related dredging and filling is missing, 
inconsistent, and conflicting. 

In addition, t he PSEIS was issued before submission of the Fish and Wildlife 
Service ' s (FWS) Final Fish and Wildlife Coordination Act (FWCA) report. The 
Department, ~nvironmental Protection Agency, and our FWS all recommended the 
Final FWCA report be included. In the Draft FWCA report; our FWS identified 
Alternative 6 as the least damaging alternative plan to Federal trust species . 
Implementing Alternative 6 would involve construction of an internal mole, 
which would result in restricting direct dredge and fill impacts to within 
existing harbor boundaries. Alternative 6 conveys a concept rather than a 
specific detailed plan. As a result, FWS requested the Corps of Engineers 
(Corps) develop a workable project design based on the concept underlying 
Alternative 6 and provide the desi gn to the FWS for evaluation prior to 
preparation and submission of a Final FWCA report. Instead, the Corps further 
analyzed Alternative 6 as presented in the DSEIS, and includ~d the test 
results in the FSEIS. Our FWS should have been given an opportunity to 
complete the Final FWCA report prior to Corps• issuance of the FSEIS. Thus, 
the issue of avoidance of adverse project-related impacts to coral~reef 
habitat at Ma ' alaea Harbor remains unsettled. 

! 
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SPECIFIC COMMENTS 

Page 1-2. Chapter 1. summary. l.3. Issues yet To Be Resolved The FSEIS 
incorrectly states that the Corps has responded to a request from FWS for 
"additional consideration of an alternative which would restrict all 
improvements•within the existing harbor boundaries to avoid any impacts to the 
marine environment outside the harbor." The corps responded by conducting 
"further study of Alternative 6." The FWS did not request further study of 
Alternative 6 in the July 1993 Draft FWCA report. They requested "that the 
Corps refine a workable design based on the concept underlying Alternative 6." 
Thus, our request remains unfulfilled. A response to FWS's request should be 
made the final documents. ' 

The FSEIS states "Alternative 6 would not meet the purposes of the proposed 
action" as listed on page 2-1. However, Appendix G contains a report entitled 
"Wave Response of Proposed Improvement Plan 6 to the Small Boat Harbor at 
Ha'alaea, Maui, Hawaii" (Plan 6 Report), which states that "Plan 6 satisfies 
the [Corps'} criteria for providing adequate protection in the channel and 
berthing areas ••• from incident wind wave and swell climate." Also, the 
conceptual harbor configuration shown in Figure 15 on page 3-18 indicates that 
at a minimum Alternative 6 would provide for a 30 percent increase in the 
number of existing berths. An even greater increase in the number of berths · 
could be achieved by refinement of a design based on the concept underlying 
Alternative 6. Therefore, the information contained in the FSEIS supports the 
conclusion that Alternative 6 would meet the purposes of the proposed action. 
Because the interior mole concept would accomplish the stated project purposes 
while restricting direct project-related impacts from an area used by Federal 
trust species, this alternative should continue to be considered. 

The FSEIS further states Alternative 6 "would actually worsen existing 
navigation and safety conditions." This statement is not supported by the 
test results. · Test results presented in the Plan 6 Report indicate that wave 
heights in the entrance channel would be greater than 2 feet (ft) only 7.5 
percent of the time per year and that wave heights in the berthing area would 
be greater than 1 foot only l.9 percent of the time per year. These results 
are below the Corps' limiting criteria for the proposed harbor design 
improvements (Appendix G report entitled "Wave Raaponse of Proposed 
Improvements to the Small Boat Harbor at Ma'alaea, Maui, Hawaii"). Refinement 
of a design based on the concept underlying Alternative 6 could achieve even 
better navigation and safety. Therefore, test results indicate the potential 
for a refined design based on the interior mole concept to improve navigation 
and berthing while preventing direct project-related impacts in an area 
currently used by Federal trust species. 

Page 3-7. Chapter 3. Alternatives. 3.2.2. Federal Alternatives considered in 
Detail The FSEIS states the preferred alternative "is similar to the selected 
plan identified in the 1980 GDM/FEIS." The dimensions of the south breakwater 
extension, entrance channel, turning basin, and access channel presented in 
the FSEIS are identical to those presented in the DSEIS. However; the FSEIS 
states that the •outh revetted mole "has been substantially reduced in area 
from the design in the 1980 selected plan," which was presented as the 
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selected alternative in the DSEIS . The amount o f ~his reduction is not 
identified in the FSEIS , but based on t he figures depicting the project site 
that were i ncluded in the documents, we estimate the reduction to be 
approximately 0 . 8 ac of fill. Since the dimensions of the other project 
features have not changed, the FSEIS is unclear how the total dredge acreage 
increases from S.3 ac in the DSEIS to 6 . 1 ac in the FSEIS (as stated on page 
J-22). How the quantity of dredged material is reduced by 39 percent when the 
area of dredging was increased also should be clarified. It is similarly 
unclear how the loss of coral-reef habitat from entrance channel dredging off 
the end of the east breakwater was reduced 23 percent from 2.6 ac in the DSEIS 
to 2 ac in the FSEIS without reorienting the proposed new channel. Clear and 
consistent information on the proposed project needs to be presented in the 
final documents to eval uate project-related impacts to fish and wildlife 
resources. 

Page 3- 19. Chapter 3. Alternati ves. 3.S , Alternatives Elimi nated from 
Detailed Planning It is stated that ~during south swell conditions an 
internal osci llation would develop in the harbor, causing damage to berthed 
vessels. w However, according to the Plan 6 Report , increases in harbor 
oscillations are potential rather than definite. Also, the harbor oscillation 
test results appear to be inconclusive due to limitations inherent in the 
Harbor D model used for the test. Furthermore, other project alternatives, 
i ncluding Alternative 1 (Preferred Alternative), were not tested for harbor 
oscillations for comparison with Alternative 6. Therefore, test results do 
not support the following conclusions: (a) Alternative 6 would cause harbor 
oscillations that would damage berthed vessels and (b ) the preferred 
alternative would not cause harbor oscillations that could damage berthed 
vessels. Development of harbor oscillations may possibly be reduced by 
refining a design based on the interior mole concept. This refined design 
would also prevent project-related impacts in areas currently used by Federal 
trust species. 

The FSEIS states that "the flushing characteristics of the harbor under 
Alternative Plan & were the worst o f those analyzed, increasing the flushing 
period from the present 2.9 days to an estimated 6.3 days. " However, the 
Appendix B report entitled, "Numerical Hydrodynamic Modeling and Flushing 
Study at Ma ' alaea Harbor , Maui, Hawaii" indicates that a period of less than 
10 days should be considered acceptable flushing time for a harbor basin. The 
biological effects of slowing flushing time within acceptable limits at 
Ma'alaea Harbor are not addressed in the report or in the FSEIS. Therefore, 
the estimated flushing time for .Alternative 6 does not support the conclusion 
that refinement of a design based on the interior mole concept, which would 
restrict direct project-related from coral reef habitat currently used by 
Federal trust species, should be rejected. 

It is stated on page S-18 that "the water quality of the harbor would continue 
to degrade as a result of· increased inland development unrelated to the 
proposed project. The increased vessel traffic anticipated as a result of the 
harbor improvements would increase turbidity in the harbor, resulting in 
additional exceedances of water quality standards for turbidity." Therefore, 
no matter what alternative is implemented, water quality in the harbor is 

~ 



Lieutenant Colonel M. Bruce Elliott 4 

expected to decrease as a result of increasing sed,imentation.· As stated in 
the FWS Draft FWCA report, the coral reef fronting the harbor is the habitat 
of major concern for the proposed project and the degraded, marine benthic 
habitats within the harbor are considered to be important but of lesser value. 
Given the chronic sediment conditions in the harbor and the significant value 
of marine resources in Ma'alaea Bay, the biological effects from the estimated 
flushing rate reduction should be investigated. The conclusion that adverse 
effects to fish and wildlife resources would be caused by the flushing rate 
reduction estimated for Alternative 6 is not supported by data given in the 
FSEIS. Therefore, it may be premature to use inadequate flushing as a reason 
to reject development of an alternative that would restrict d~rect project­
related impacts from habitat currently us~ by Federal trust species. 

SUMMARY COMMENTS 

The latest proposed dredge and fill areas and amounts are not clearly 
presented in the FSEIS, and should be clarified in the final documents. The 
r'WS's request for a workable design based on the concept underlying 
Alternative 6 is not accurately stated in the FSEIS. Thus, the Corps has not 
yet complied with our request for a refined design, and the issue of avoiding 
project-related impacts to coral-reef habitat at Ma ' alaea remains unsettled. 
The Department recommends resolving this issue with FWS before issuing the 
SROD. 

The FSEIS does not adequately address the concerns for protection of fish and 
wildlife trust resources that the Department previously presented. The FWS 
maintains the internal mole concept underlying Alternative 6 could be 
developed into a practical alternative that would be the least environmentally 
damaging among those under consideration to coral-reef habitat used by Federal 
trust species. Thia issue should be resolved prior to discussing potential 
project mitig~tion, and mitigation for unavoidable losses to fish and wildlife 
resources should be developed prior to the corps• issuance of the Supplemental 
Record of Decision for the Ma ' alaea Harbor project. 

We appreciate the opportunity to provide these comments. 

Sincerely, 

t{; L, lt.w/<. -;, /,. 
Willie R. Taylor T 
Acting Director 
Office of Environmental 

and Compliance 
Policy 
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r 
INTRODUCTION 

Authority. PWJ)oSC: and Scope 

This is the U.S. Fish and Wildlife Service's (Service) final report on revised plaus 
developed by the U.S. Army Corps of Engineers (Corps) for navigation and berthing 
improvements at the Maalaca Harbor for Light-Draft Vessels, Maalaca, Maui, Haw.iii. Thi~ 
report has been prepared under the authority of the Fish and Wildlife . Coordination Act of 
1934 [16 U.S.C. 661 c:t seq.; 48 Star. 401], as amended, (FWCA) und other authorities 
mandating Depanmcnt of the Interior (DOI) concern for environmental values. This report 
is also consistent with the: National Environmentai Policy Act of 1969 [42 U.S.C. 4321 c:t 
se!q.; 83 Stat. 8S2}, a.~ amended (NEPA}. The purpose of this report is to docwnent the 
existing fish and wildlife resources in the proposed project area o.nd to insure that fish and 
wildlife conservation receive:. equal consideration with other propo~d project objectives as 
required under the FWCA. The report includes an assessment of the significant fish ond 
wildlifo resources in the proposed project area. an evaluation of potential i.anpacts associated 
with the proposed project design alternatives, and the Service's position on the design7 
alternative selected by lhe Corps for project implementation (preferred plan}. _ 

.- Mo.alw:a Harbor was constructed in phases during 19S2, 195 5. and 1959. ln 1967, the 
Corps completed a feasibility study nn Hawaiian Cslands harbors for light-draft vessels 
(Corps. l 967). In response to that study, tcdcrai participation in the proposed project was 
authorized in 1968 under Section IO of the Rivers :ind Harbors Act of 1899 [30 Stat. 1151; 
33 U.S.C. 403J. Also in 1968, the U.S. Congress approved a federal plan of improvement 
for navigation and benhing at Maalaea Harbor. Additional benhs were added to the hnrbor 
by the ~late of Hawaii in 1979. A Corps post-authorization srudy and redesign for 
navigation and berthing improvements was approved in 1980. and a General Design 
Memorandwn and Final Environmental Impact Statement (FEIS) for the rede~igned project 
wa::s prepared (Corps, 1980). A State of Haw.ill Revised Environmental Impact Statement 
(State of Hawaii. 1981) was accepted by the Governor in \ 982. Project funding became 
available in 1989. and a Draft Supplemental Environmental Impact Statement (DSEIS) for 
the proposed project was released for review (Corps, 1992). A Fino.l Supplemental 
Environmental Impact Statement (FSEIS) was released in August 1994 (Corps, 1994). 

Wave action and surge have caused problems at Mnalaea Harbor since it was first opened. 
Navigation in the entrance channel has been bamdous, vesscJs benhed in the harbor have 
been damaged, and part of the harbor has been rendered unusable for berthing because of 
these factors. The purpose of the proposed project is to provide improvements that will 
reduce hazards to navigation in the entrance channel during high wave conditions, reduce 
surge inside the harbor. and provide additional berthing space within the harbor basin. The 
scope of the federal portion of the proposed project encompasses modifications of the 
harbor entrance channel, expansion of an existing turning basin and berth access channel, 
creution of additional space for berthing, and cre-.1tion of fast lond within the harbor for a 
fueling station. New harbor facilities and infrastructure, including the new ~hs, fueling 
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station, restrooms. and water and electric:il outlets, will be provided by the State of Hawaii 
as part of their contribution to the proposed .project. 

Coordination with Federal and State Ra!source Agencies 

Service biologiscs have discussed the proposed project with staff of the National Marine 
Fisheries Service (NMFS) of the U.S. Depmtrnent of Commerce (DOC), the Division oi 
Aquutic Resources (DAR) of the Hawaii Department of Land and Natural Resources. and 
the Coastal Zone Management Program (CZMP) of the Hawaii Office of Stute Planning. 
Copies of the Service's 1979 Biological Reconnaissance Report were provided to the 
NMFS and DAR. Copies of the Service's 1980 FWCA Report were provided to the 
NMFS, DAR, and the U.S. Environmental Protection Agency (EPA). Copies of the 
Si?rvice's 1992 Planning Aid Letter were sent to the NMFS, EPA, 11r1d DAR. Hawaii DAR 
and CZMP concerns relative to the protection and conservation of important fish and 
wildlife: resources were incorporated into the 1993 dmft FWCA report on the revised 
proposed project, and copies of that report were provided to the NMFS, EPA, DAR, CZMP, 
and the Clean Water Branch (CWB) of the Hawaii Department of Health, Copies of this 
final FWCA report arc being provided to the NMFS, EPA. OAR, CZMP, and CWB. 

Prior Fish a.ad Wildlife Service Studies and Repons 

In March 1979, the Service released a Biological Reconnaissance Report on the concepts 
developed by the Corps for propoiied navigation improvem~nts at Mrulhlea Hurbor (Service. 
1979). This report incorporated the results of field work conducted at the harbor by Service 
biologists in 1979. In the report, the Service recommended that the Corps consider 
modifying _ the existing harbor entrance channel rather than cutting a new channel. The 
Service stated that if relocation of tht channel w~ selected os the preferred alternative then 
the Corps should investigate artiticinl reef creation as mitigation for the loss of reef 
resources. Tllc report also presented Service concern for the use and effectiveness of the 
harbor as a sedim-=nt trap tbr stonnwater runoff and a recommendation that measures to 
minimize sedimenration of harbor waters from stormwater drainage be included in the 
proposed project design. 

In July 1979, the Corps requested project-related section 7 consultation with the Service -
under the Endangered Species Act of 1973 [87 Stat. 884; 16 U.S.C. 1S31 g sg_.], as 
amended. (ESA). The Service responded by advising the Corps that the federally-listed 
c=ndangercd hwnpba.ck whale, Megaptera novaean11line, may occur in the general project 
atea und that the Corps should c:onsult with the NMFS on this species. The matter was 
reterred to the NMFS by copy of the Service's response to the Corps. 

Subsequent to public hearings held in 1979, the Cotps modified the design alternatives for 
the proposed pmject. A preliminary PWCA report based on field surveys conducted by the 
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Service for the revised proposed project was issued in February 1980 (Service. 1980a). The:: 
preliminary report presented infonnntion contained in the l 979 Biological Reconnaissance 
Report with the addition of a comparative de:.cription of three proposed alternative 
configurations for relocation of the entrance channel and a recommendation for the Corps to 
initiate:: sectian 7 consultation with the NMFS on the humpback whale. Service concern 
over the discharge of silt-laden runoff from uplands into the harbor and the 
recommendation for employing measures to control sedimentation in harbor waters were 
reiterated. 

A final FWCA report on the proposed project was released by the Service in June 1980 
(Sc::rvice, l 980b). The final report addad to information included in the preliminary FWCA 
report and provided an in-depth evaluation and discussion of impacts related to the 
proposed tederal ptan of improvement Measures recommended by the Service for 
minimizing and compensating for adverse project-related impacts on fish and wildlitc 
resources were presented. Service concern regarding the discharge of silt-laden runoff from 
uplands into the harbor and the recommendation for employing meusures to control 
sedimentation in harbor waters were re:m1ced. 

Also in June 1980. the Service tram~-mitted comments to the Corps through cbc OOI's 
Office of Environmental Affairs (OEA) on the Corps' Orafl: Design Memorandum No. l for 
Light-Draft Vessels. Maalac:i Harbor, Maui, Hawaii. The Service concurred with the 
recommendation made by the NMFS in their biologic.il opinion on the humpback whale 
that project-related blasting be restricted to the months of May through December when the 
whales are not e:cpecred to be present in Maalaea Bay. The Service recommended that the 
Corps incorporate sec.iimentation control measures into the project dcsib'll to mitigate 
project-related adverse impacts on water quality. The Service expressed concern that 
greater boat usage in the harbor as a result of the proposed project wHl slow the senlement 
of newly-introduced sediments and increase the resuspension of existing sediments in 
harbor waters. This increase in suspended sediments would add to the threal to nearby 
coral-reef habitats already posed by the existing large load of upland sediments entering the 
harbor with storm.water runoff. The Service funher recommended that the location of 
project-rcliucd spoil disposal sites be identified so th.at associated impacts could be 
addressed in the final project doc:wnent and that project-related breilkwatcrs be designed to 
provide safe access for fishers. 

In December 1981, the Service reviewed the draft Hawaii State Environmental Impact -
Statement (EIS) for Improvements to the Maalaea Boat Harbor, Maalaea. Maui. Hawaii and 
provided comments on the document to the Hawaii State Office of Environmental Quality 
Control. . The Service recommended thut the Corps implement measures during the 
construction period to ( 1) prevent debris or any type of pollutant from entering the w11ter, 
(2) insure that all construction materials treated with creosote or other preservatives be 
completely dry before those miuerials arc placed in the water, (3) control and minimi7.e 
erosion and turbidity. and (4) restrict blasting to within the months of May thrnugh 
December to avoid impacting humpback whales. 

3 

ot·d Loo·oN is:st V6 , 6l J30 OL17£l17S-808:QI 3jl707IA j HS!j sn 



,-

In February l991, the Corps rcinitfatcd section 7 consultation with the Service on federally 
listed or proposed species of plants and animals. Th11 Service fCSpondcd in the same month 
hy concluding that the proposed project would not affect any listed, proposed or candi<late 
cndange~d and threatened species within the Service's jurisdiction and recommending th.\t 
the Corps consult with the NMFS -regarding the ctl'ccts of the proposed project on federally­
listed sea turtles and whales. Also in February 1991, the Corps requested that the Service 
update th11 1980 final FWCA repott since the marine environment surrounding Mnalaea 
Harbor could have changed since 1979 and .since the Corps intended to prepare a 
supplement to update the 1980 EIS for the proposed project. 

Based on this request, the Service conducted a brief reconnaissance survey at the site :ind 
provided a Planning Aid Letter (PAL) to the Corps in April 1992 (Service, 1992). The 
kncr brictly addressed the direct loss of fish and wildlife habitats from dredging and tilling 
and stcond.u-y impacts to reef cornls from sedimentation. The Service stated that more 
detailed field studies would be conducted in order to update the l 980 FWCA report. 
Specific comments on adverse impact'\ related to the 1980 approved plan were provided, 
and the existence of another proposed design alternative being considered by the Corps, 
which included constructing a stub breakwater extension into the harbor basin, was 
acknowledged. The Service stated that implementing this other altemntive would not 
significantly impact coral-reef habitats at the site but that it would apparently preclude 
berthing of a U.S. Coast Guard (USCG) cutter in the harbor. Service recommendations for 
mitigation were ulso presented. including the construction of an artificial reef and the 
perpetual protection of reef platform hnbitats within Maalaea Bay. 

In February 1993, Service comments on the Corps' 1992 DSEIS were transmitted to the 
Corps through the OEA. · The Service stated that the OSEIS addressed neither the potentinl 
project-related adverse impacts to aquatic resources identified in the 1992 PAL, nor any 
potcntinl {llitigation meusures to offset losses to reet .. fl11t communities in the proposed 
project area. TI1e Service abo stated that additional field studies would be conducted in 
order to submit an updated draft FWCA report for the proposed project. 

ln July 1993, die Service releused a draft FWCA report on revised plans for the proposed 
project (Servic~ 1993). The Service identified (a) the coral reet' fronting the harbor as the 
habitat of major concern because of its value to federally-threatened sea turtles and other 
marine species and (b) Alternative 6, which was presented in the DSEIS, as the least 
environmentally damaging alternative because of its ability to remict major projcct-relnted ( 
impacts to wichin existing harbor boundaries. The Corps had previously rejected 
Alte11U1tivc 6 without giving it serious consideration or development, and tlie Service 1. recommended that the Corps give the development of Alternative 6 the same level of 
consideration given to the development of alternatives 1-3. TI10 Service requested that the 1 
Corps refine 11 workable design based on the concept underlying Alternative 6 Ci&, an \ 
interior mole) for evaluation prior to the Service completing a tinal FWCA report on the ) 
revised plans and that the final FWCA repon be incorporated into the FSEIS. Also, the 
Service recommended that the Corps incorporate measures to protect the water quality in 
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~faataea Harbor as part af the proposed project and present these 1neasur~ in the FEIS. 
Finally. the Service recommended that the Corps designate sites for the acquisition of ,, 
constructio11 stone and disposal of dredged spoil so that associated impacts could be 
evaluated and discussed in the FSEIS. _, 

In November 1994, Service comments on the Corps's 1994 FSEIS were trnnsmitted to the 
Carps through the DOI's Office of Environmental Policy and Compliance {formerly the 
OEA). The Service stated that (a) the FSEIS did not adequately address the concerns 
previously presented by the Service for the protection of fish and wildlifo resources and : 
habitats. (h) the Corps did not comply with our request to refine a workable design based ' 
on th~ interior mole concept for evaluation by the Service prior to preparation of the final \ 
FWCA report. and (c) the issue of avoidance of adverse project-related impacts to coral-reef 
habitat at Maalaea remained unresolved. The Service maintained that the internal mole 
~oncept, which underlies Alternative 6, ~ merit with regard to development of a 
practicable altemw.ive that would meet th~ purposes of the proposed action while restricting 
direct prnject-reluted impacts to habitats currently used by Federal trust species. The 
Scrvicu recommended that resolution of this issue be achieved prior to serious discwsions 
on potential project mitigation and that mitigation for unavoidable losses to fish .md 
wildlife resources be developed prior to the Corps' issunncc of the Final Record of 
Decision . 

DESCRIPTION OF TIIE PROJECT AREA 

The proposed project area is the island of Maui (20° 52' N and 156" 22* W) in the St:ue of 
Hawaii. -With 193 Ian (120 mi) of coastline encompassing approximately 1888 km2 (729 
mil) of land, Maui is the second largest island in the Hawaiian archipelago. The island was 
created by the eruptions of two volcanoes that were subsequently coMected by a tow 
isthmus fonned from lava flows. Maui's highest penk. Pu'u Ula'ula on Haleakala Crater, 
reaches an elevation of 30SS m (10,023 ft) on the ea.stem side of the isthmus, and Pu' u 
Kukui reaches 1764 m (5788 ft) on the west side (University of Hawaii, 1983). 

111c proposed project site is located at Maalaea on the southern shore of the Maui isthmus 
in the northwestern co~ of Maalnca Bay (Figure 1 }. Maalaea Harbor was constructed on 
a large fringing reef flat at the wesrem end of Maalaca Bay. The shoreline of M~laca Bay 
is approximately 12 km (7.5 mi) in length, but the bay is accessible along only two thirds 
of this shore. ·nic harbor serves u the only public access point to Maalaea Bay from its 
western end. The closest small boat harbor to MaaJaea. is approximately 14 nautical miles 
away at Lahaina. Maalaca Horbor is currently used by both commercial and rccr.:ational 
boaters. In the past. the U.S. Coast Guard has based a 29-m (95-ft) patrol vessel at 
Maalaea Horbor for the primary purpose of conducting emergency search and rescue (SAR) 
operntions. However. the Jost patrol vessel suitioned at Maalaea Harbor was removed over 
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three .ind a half years ago and decommb~ioned shortly thereafter. The USCG has 
continued SAR operations out of the hurbor with two 7 m (24 ft) high-speed. rigid-hull 

~: 

intfarable boats, which have provided cfficienc SAR response coverage for the area (Pers. \ 
Com. Cmtir. Reed and Lt. Cmdr. Quedens, USCG. 1993). / i ,, 
F.,cisting features at Maalaea Hatbor include a soutJ1 revetted mole that is approximately 335 
m ( 1100 fl) long urul 27 m (90 ft) wide. an cast breakwater that is approximately 259 m 
(850 ft) long antl 8 m (26 ft) wide, an entrance channel that is approximately 27 m {90 ft) 
wide and 4 m (13 ft) deep, and an interior basin that is approximately 4.6 hectares (11.3 
acres) in si2e (Figure 2). Local interests have constructed a cold· storage plant with a 
capacity of 45,455 kg (100,000 lb) and a. boat haut-out and repair facility at the west end of 
the harbor basin. A one-lanes coru."tete ramp at the northwestern comer of the bnsin serves 
as both a haul-out ramp and a trailered boat launching ramp. 

The south revct'tcd mole extends trom shore entirely on the outer reef tlat and is oriented 
parallel with the reef margin. The east breakwutcr extends across the inner r=f flat with an 
initial orientutinn roughly perpendicular to the reef margin. Upon reaching the outer reef 
tlat the east breakwater curves west toward the harbor entrance channel and eventually 
crosse!s the rei.:f murgin at an oblique angle just before it terminates. Three upland 
:,;tormwater drainage channels empty into the northern side of the harbor basin. 

The average daytime high temperature recorded at Pu'unene Airport, approximaueiy 10 km 
(6.3 mi) north of Maa.lnea in the town of Kal1ului, is 24° C (75° F). Avernge aruiual 
precipitation recorded at the same location is 35 cm ( 13.8 in), although tlu: windward slopes 
of the island receive 889-1016 cm (350-400 in) of rainfall per year. The majority of the 
rawfaJl at Maalaea occUN between October ond April, but intermittent rainfall may be 
expected in any month of th~ year, including the summer months, which. arc generally drier 
(University of Hawaii, 1983). 

Northew.t tradewinds with an average velocity of 9-17 Jets (10-20 mph) blow fairly 
consistently across ·Maui from May through September. Average wind velocities at 
Maa.laea are often greater than 22 kts (25 mph) due to a Vcnruri effect created over the low 
isthmus between the island's steep eastem and western mountains (Corps, \980). Between 
October and April winds may decrease in velocity and shift direction in response to the 
northerly winds lbat follow or the southwesterly winds that precede cold fronts and 
southerly winds of "Kona" storms. Thus, winter is the season of more frequent cloudiness • 
and rainstorms (University of Hawaii, 1983). 

The pre.dominant ocean cuaent flow near Mwunea Horbor bus been characterized rus a 
tradewiricf-gcncrated surface movemait gcnerBlly tow.ird the southwest. Under normal 
tradewind conditiom. the speed of this current is typically less than l kt (1.2 mph) and is 
not strong enough to cause navigational problems. During periotls of high swell activity. 
~ccially during Kona storms, strong wave-generated rip currents may develop (Co(l>s. 
1980). Although tidal currents in Maalaea. Day nrc usually too weak to affect ruivigarion. 
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tidal fluctuations working in concert with prevailing wind-driven currents may result in the 
nearly continuous t1ushing out of the harbor of suspended tines that are introduced into the 
harbor with stormwatcr runoff from upland sources. 

During periods of high r.iinfall, the sediment load in nearshore waters ot' Maalaea Bay 
increases significantly as a result of drainage from ~rosion-prone uplands (Maciolek. l 971 ). 
The greatest increase occurs in the eastern portion of the bay where Waiakoa Gulch empties 
directly into the bay. In me mid-portion of the bay, Kea.Jin Pond and adjacent wetland and 
mudflat ru-eas uct as a settling basin for four major drainages that are potential contributors 
to the sediment lood of the bay (Maciolek. 197 l ; Kinzie, 1972). In the western portion of 
the bay, the three draimigc channels that empty into Maalaea Harbor also contribute to the 
bny's total sediment load. Although the harbor docs act to some degree as a sediment trap, 
finer sediments in the harbor are regularly resuspended by boat activiLy. 

At the request of the Stntc of Hawaii, rhe DOC' s National Oceanic and Atmo~-pheric 
Administration (NOAA) designated Maalaea Bay as a proposed pn>tected area for 
e!ndangered hwnpback whales. In November l 992, the U.S. Congress passed the Oceans 
Act of 1992 (P.L. 102-587), which established the Hawaiian Islands Humpback Whale 
Nutiunul Marine Sanctuary. Maalaea Bay is inc!luded within the sancnuuy's boundari~s. In 
December 1992, the 283-ha (700-ac) KcaHa Pond National Wildlife Refuge, located 
approximately 91 S m (3000 tl.) east of Maalaea Harbor, wrui established by the Service. 
The wetlands within this refuge are essential for the recovery of the endangered Hawaiian 
stilt, Himantopus mexicanus knudseni, and Hawaiian coot, Fuljca nw. and provide 
important habitat for many species of migratory shorebirds and waterfowl. The S'.ind dw1c 
beach that lies along the southern boundary of the refuge is w.ed by the endangered 
hawksbill sea turtle, Ereunochelys imbricata, for nesting. TI1c Service does not expect chesc 
w~tlands or sand dunes to be adversely affected by the proposed modification of tht: harbor. 

FISH AND WILDLIFE RESOURCE CONCERNS AND PLANNING OBJECTIVES 

The Service's primary concems with the proposed project include impacts to endangered 
species and other fish and wildlife resources and their habitats from dredging and filling in 
the marine environment. Specific Service planning objectives arc to maintain and enhance 
the existing significant habitat values at the proposed-project site by (1) obtaining basic 
biological data for the proposed-project site, (2) evaluating and analyzing the impacts of 
propose~projcct alternatives on fish and wildlife resources and their habitats, (3) 
identifying the proposed-project alternative least damaging to fish and wildlife resources. 
and (4) recommending mitigation for unavoidable project-relau:d habitat losses consistent 
with the FWCA and the Service's Mitigation Policy. 

7 

Vt ' d LOO'0N SS:Si 176.6l J30 Oll7£l17S-808:ar 3~11071~ ~ HSI~ sn 



r 

-

Under the authority of the ES~ the DOI and the DOC share responsibility for the 
conservation, protection and recovery of tederally-listed c?ndangered and threatened species. 
Authority to conduct consultntions has been delegated by the So;:crctary of the (ntcrior to the 
Director of the Service and by th.: Secretary of Commerce to the A:ssistant Admini!itracor 
for Fisheries · of the NOAA. Section 7(a)(2) of the ESA requires federal agencies, in 
consultution with and with the assistance of the Service or NMFS, to insure that any action 
uuthoriud, funded, or carried out by such agency is not likely to jeopardi2e the continued 
~xistence of any listed species or result in the destruction or adverse modification of 
designated critical habitats. The Biological Opinion is the document that states the opinion 
of the Service or the NMFS as to whl!ther the Federal action is likely to jeopardize the 
continued l!xistcnce of listed speci~ or result in the dostruction or adverse modification of 
critical babitaL 

The Service's Mitigation Policy (Service. 1981) outlines internal guidance for evaiunti ng 
project impacts affecting fish and wildlife resources. The Mitigatinn Policy complimencs 
the= Service's participation undl!l' the NEPA and the FWCA. The Sc:rvice's Mitigation 
Policy wa:; formulated with the intent of protecting and conserving the most important fish. 
and wildlife resources while facilitating bulunced development of this nation's narural 
resources. The policy focuses primarily on habilal values and identifies four resource 
categories aml mitigation guidelines. The resource categories arc the following: 

a. Resource Category 1: Habitat to be impacted is of high value for 
the evaluation species and is unique lllld irreplaceable on a 
national basis or in the ec:oregion section. 

b. Resource Category 2: Habitat to be impacted is of high value for 
the evaluation species and is relatively scarce or becoming scarce 
on a national basis or in the ccoregion section. 

c. Resource Category 3: Habitat to be impacted is of high to medium 
value for the evaluation species and is relatively abundant on a 
national basis. 

d. Resource Category 4: Habilat to be impacted is of medium to low 
value for the evaluation species. 

The coral reef fronting MB4laea Harbor is the habitat of major concern. Although corals 
arc very small and sensitive organisms. healthy coral colonies arc fundamentally · important 
in providing the basic fouodation for habitat that supports diverse communities of other 
higbly.,.'.speciali.zed aquatic organistn3. Corals contribute the bulk of the calcareous rnw 
material that forms and maintains the basic structural framework of the reef. Coral colonies 
add significantly to the submarine topographic relief in which a .large number of fish and 
invertebrate species find shelter and food. Coral polyps themselves are an importmt food 
source for some fishes and other marine life. The institutional significance of coral reefs 

8 

St'd LOO'ON 9S:St t76,6l J30 OLV£tl7S-808:QI 3~11011~ t HSIJ sn 



r 

/ 

( 

has bec:n ~tablishcd through their fonnal designation as 11special aquatic sites'' ( 40 CFR 
Part 230 §230.44 I FR v.45 n.249). Such sites possess special ecological characteristics of 
productivity, habitat, wildlife protection, or other imponant and easily disrupted ecological 
values ~d contribute to the general ovcrnU environmental ht.I.1th or vitality of an entire 
ecosystem of a region. 

Coral rcets are relatively scarce on il nationul basis and are currently in a world-wide state "'­
of decline. In the main Hawaiian Islands, coral reefs :ire subjected to relatively frequent 
adverse impacts, and the extent of healthy and productive coral reefs may be declinmg on a 
local basis. The Service considers coral reef habitats to be Resource Category 2 habitats. 
The Service's resource goal for Category 2 habitat is no net loss of in-kind habitat values. ....,_ 
Under this designation, the Service will recommend ways to avoid or minimize the los:3c:1. 
If losses are unavoidable, mitigation measures to immediately rectify, reduce, or eliminate . 
these losses over time will be recommended As necessary, compensation by replacement / 
of the in-kind habitat values may be incorporated as integral project teatures. ;._,; 

Sea turtles and reef tishes have been selected as the evaluation species for the coral reef e-----habitats that may be affected by the proposed project Hawksbill sea turtles arc federaiJy / 
lii;ted and protected under the ESA as an endangered species. Hawksbills are carnivorous . 
and feed on a variety of sponges and other smaller marine animals, including juvenile .:. .. ../ 
tishc:s, common on the Maalaea reef. Federally listed under the: ESA, green ~ea turdes, 
Chclonia mylfas. are protected as a threatened species. The Maalaea reef encompasses 
shailow substrates that support the growth of algal species commonly fed upon by green !iea 
turtles and shallow ledges and depressions in the reef slope that provide suitable resting 
sites for ~- myd:is near th~e fornging areas. Reef fishes were selected because of their 
potentilll imponance as sources of food and recreation for humans. The harbor area 
supports subsistence and sport fisheries for reef fishes. lobsters, crabs, octopi, and nlgac. 

Hook and line fishing from the existing mole and breakwater, spcnr fishing on the reef 
slope, and hand harvesting of edible algae from intertidal and shallow subtidal areas 
fronting the harbor arc commonly practiced. Also, reef fishes arc wnong the marine 
resources most important to resident and visiting recteationul skin and SCUBA divers. 

EVALUATION METHODOLOGY 

In 1979._the Service conducted field surveys at Maalaea Harbor to evaluate the proposed­
project design criteria in effect at the time. The methodology used during the surveys 
included a brief reconnaissance of tcrr~tria.l flora and fawui within a radius of 61 m (200 
ft) around the hurbor and .surveys of marine species and habitats. The marine surveys 
included th~ collection of data on the species composition and relative abwidanccs of fisbcs, 
corals, other macroinvertcbrates, and algne along 20-m (66. ft) transect lines placed on the 
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inner reef flat. outer reef flat and reef margin, and reef slope outside of the harbor. The~se 
data were supplemented by ,,bservations of fish and benthic organisms made during r:indom 
swims on the fringing reef tlat and reef slope to a depth of 6 m (20 t\) and inside the 
hacboc along die existing northern shoreline and :ihallows adjacent to the iMer portion of 
the east breuwater. Details concerning the surveys have been reported previously (Servicet 
1979; 1980a; 1980b). Information gained from the surveys is incorporated into chis report. 

ln l 992t Service biologists conducted a preliminary reconnaiSllancc-lcvel surv~y of the 
fringing rcaf outside of the harbor. The survey consisted of an in~~ction of subtidal 
marine habitats to a depth of 7.5 m (25 ii:) along the south revetted mole and the ~t 
breakwater and within the existing entrance chunnel leading to the harbor mouth. 
Observations on the di:uribution and relative abundmic:cs of corals and reef fishes were 
matle during random swims through these ~- The details of this reconnnissance have 
been reported previously (Servic~ 1992) and results of the survey arc incorporated into this 
report. 

In 1993, Service biologists conducted additional surveys al the harbor site in order to 
evaluate potential impacts of the revised. proposed•project alternatives on fish and wildlife 
resources. A brief reconnaissance of the terrestrial flora and fuuna around the harbor was 
repeated for compE1rison with the 1979 survey results. Observations on the distribution and 
relative abundances of fishes, contls, other macroinvenebrates, and algae were compiled 
during random swims over substrates both inside and outside of the harbor. Within the 
harbor, surveys were made on the submerged western shoal and over tbc shaJlows adjacent 
to the c:ist breakwater. Outside the harbor, surveys were conducted on the fringing reef to 
a maximum depth of 7.5 m (25 ft). Substrate coverage data collected along 150-m (492-ft) 
transects at the locations of the proposed channel dredging and mole and breakwater tilling 
were used to assess the potential value of existing reef habitaL The complete results of this 
survey ·are contained in this report. 

DESCRIPTION OF FISH AND WILDLIFE RESOURCES • 

Existing Conditions: 

Terrestrial: 

The terrestrial portion of the proposed project site has been highly altered by construction 
of the hllrbor and ancillary buildings, roads, parking lots, docks and piers. There arc no 
w~tlunds or sensitive upland habitats located within the harbor area. 
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A type of mesquite known locally as kiawe, Prosopis pallida. and bristly foxtail, Seroria 
verticillata. ace among the dominant terrestrial plants present at the harbor site. Both of 
th~c: spc:t;ic:s arc: c::xotic introductions to Hawaii. According to local boaters, the large 
kiawe trees growing immediately west of the harbor .1ct as windbreaks !hat help reduce 
navigational difficulties during periods of high winds. Coconut, ~ nucifcra. and 
ironwood, C,\suarina eguisetifolia, trees are present along the western end of the ~outh 
revetted mole. Ground cover in this area consiscs principally of the seaside purslanc, 
Sesuvium pornilacastrum. and the beach fan tlower known locally as beach naupnka, 
Scaevola sericea. A rare endemic wild cotton known locally _ ~ ma'o, Gossypium 
tomentosum, had previously been reported to exist in the general vicinity of l'vlaalaea 
Harbor, but Service biologists did not observe ma' o at the proposed project site. 

Service biologists observed common mynah birds. Acridotherg cristis. and house sparrows. 
Passer domesticus, at the site. Ring.necked pheasants. Phasfonus colchicu~ lorquan1s, gr~y 
francolins, Frnncolinus pondicerinnus. and lace-necked and barred doves. Strepropclis 
chinensis and Geopc:lia striata, respectively, may occasionnlly be found in the uplands 
surrounding the harbor (State of Hawaii. 197S). The only migratory bird observed by 
Service: biologists during visits to the Maalaca Harbor is the wandering tattler, Heteroscelus 
inc9nus. However, other migratory shorebirds expected to use the intertidal t1ats at the site 
include ruddy tumstones, Arenaria intcrprcs. golden plovers. Pluvialis Jominica. a.nu 
sandedings. Caladris ~-

Terrestrial mo.mmnls at the site are limited co introduced species including the domestic cat, 
~ cntus, and dog, ~ familiaris, hoUSt: mouse, ~ musculus domcsticus. roof or 
black rat, Rattus ™ brown rat, B,. norvegicus, Polynesian r.it, B,. exulans hawaiien.-.is. 
and mongoose, Hemestcs :mropunctarus. Introduced skinks (Scincidae) and gekkos 
(Gekkonid.le) are also present at the site (Stale of Hawaii. 1975). 

Marine: 

Lists of the marine organisms observed by Service biologists at the proposed project site 
during the 1993 surveys arc presented in Tables 1~6. A total of 66 species of marine fishes 
(Table l), eight species of reef corals (Table 2), 29 species of marine molluscs (Table 3), 
eight species of marine crustaceans (Table 4). 10 species of echinoderms (Table 5), and 
eight species of miscellaneous mnrine animals (Table 6) were recorded during the surveys. 

A shoul that is uupezoidal in shape and submerged in approximately 1 m (3 ft) of water tics 
within ttle western half of the harbor. The low-relief shoal is covered with a thick layer of 
sand, mud and silt. During the 1993 surveys, Service biologists noted thick clumps of the 
red algn, Hypnet1 muscitbrmis. floating just above the substrate over most of the shoal. The 
shoal is bordered on its northern and western edges by basalt boulders that have provided 
substraces for a few small colonies of the corals, Porites LY! and Pocillopora damicomis. 
The ncrite. Nerita picea, and the sea urchins, Diadcma eaucispinum and I!chinomctrn 
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mathad. are also common on the boulders. The wrasses, Thalnssoma Juperrey and 
St~thojulis baJtcata, the damseUish, Abudefduf abdomjnali,;i, the :1urgeonfish, Acnnthun1s 
trio;sregus. the= bucterflyfish, Chnctodon lunula. the boxfish. Ostracion melcagris. and the 
moorisi1 idol, Zanclus cornutus. are among the more conspicuous fishes seen ncnc the 
boulders. · Schools of the goatfish. Parupeneus vanicolcnsis, the tlagtail, Kuhlia 
sandvicensis. the anchovy. Stolephorus purpureus. and the gr~t barracuda, Sphyraena 
barracuda, are conspicuous above the shoal .1way from the boulders. 

The c:nstcm portion of the harbor includes an existing turning basin and. a shallow reef flat 
adjacent to the east breakwater. The inner ponion of this shoilow reef is mostly covered 
with sand and u few scattered rocks. Like the shoal, this substrate was blanketed by 
extensive algal patches of Hypnea muscifoqnis during the 1993 surveys. Other less 
abundant algae present on this reef include the green algae, Bryopsis pinnata. Codium 
reedia~ Q. rcticulara and 11.b!!l fasciata, llnd the brown alga, Sargassum cchinocarpum. 
MoUusc species occurring on this reef include the limpet, Cellona exarato.. the morula., 
Morula gronulata, the nerite, Nerita ~ and the venus shell, Periglyptn reticulatp. The 
rock crab. (kc1psus tenuicrustatll§, is the most common crustacean occurring on the 
breukwarer. Subridolly, the crab, ~ splcndidus, is the most i:orb-picuous crustaceun 
occurring near tha= breakw-c1.ter. Juvenile wrasses (Labridac) aud parrotfishcs (Scaridae) 
closely associated with benthic algae are the dominant types of fishes present over the 
majority of this harbor reef flat. 

NC3t the harbor mouth. the substrate of the harbor reef beeomes rockier, and tisht:S typical 
of an ~posed outer-reef community become more numerous. Within the harbor mouth 
itself, Service biologists have repeatedly observed large schools of the goatfish, Muloides 
vanicolcnsjs, and smaller schools ot' the !lagtail, Kuhlia sandvicensis, swimming between 
the ends of the east breakwater and south revetted mole. ( n addition to the mollusc species 
observed on.the inner portion of the harbor reef, the dotted periwinkle, Littorina pintado, 
the cowrie, Cyprpea caoutserpcntis, and the cone, Conus lividus. are 4lso common closer to 
the end of the br~water. The rock crab, Grap:;us tenuic..-rustntus, and the collector urchin, 
Pseudobolctia india.pa, arc the most conspicuous mai.-roinvertebrates living on the 
breakwater bouldel3. • 

The existing entnmce channel is continuous with a broad sand channel that runs from the 
mouth of the harbor out to the extensive, offshore sand flats that characterize Maalaca Bay. 
The sand-coveted entrance channel, originally dredged to a depth of 4.6 m (15 ft), is 
relatively depauper.ite of marine life. At the seaward end of the channel, isolated 
1>utcroppings of limestone that rise above the sand flats support scattered coral colonies. 
primarily Pocilloporu mcandrina and f. cydouxi, and localized aggregations of reef fishes. 
Outside of the· ha.rbor, the entrance channel is flanked by a fringing reef platform comprised 
of consolidated limestone pavement with small pockets of sand. Except for scattered corol 
hcilds, small crevices in the reef framework, and the sand pocket~ the inner ponion of this 
reef platform has a relatively tlat topographic relict: The reef extends for several hundred 
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basin, Hawaiian anchovy or "nehu," s_. purpureµ&, arc occasionally caught for bait. Fish 
Md shellfish taken by local fishers include the surgeonfish, Acanthurus triostegus. the jack, 
Ca.rnnx. ignobitis, the boncfish, Albula vulpes, the mutlet, Mugil ccphalus. the tlagrail, 
Kuhlia sandvicensis, the goatfl!!h, MulloidichthV!i spp., spiny lobster (Panuliridne}. octopus 
(Octopodidac), and grapsid crabs (Grapsidae). Occasional inshore runs of fish such us the 
mackerel sc:id known locally as ''opelu," Decapterus macarellus. mny occur. 

The culturally important, edible red alga or ulimu huluhuluwaena," Grateloupin tjlicjna, has 
been recorded at the proposed project site (McDcrmid, 1990). This species has a patchy 
distribution throughout the Hawaiian Islands and is loc:illy abundant iit only a few areas in 
the state. Maalaca Bay is one of those areas, and the proposed project ::iite is known to 
contain populations of G. filicini during summer and winter months (McDennid, 1990). 
Populations of this species develop and arc maintained on intertidal and fflallow subtidal 
hard substrates where intermittent sand scour occurs and where a source of treshwater Li 
nearby. Another species of edible red algae, Gracilaria coronopifolia, or "limu manauea," is 
found on the seaward faces of the east break.water and the south revetted mole (McOermid, 
1990). 

The coral reef fronting Maalaea Harbor also supports the green sea turtle and the hawksbill 
sea turtle. Green sea turtles arc federally listed as threatened and ace commonly sighted 
within the vicinity of the proposed project site. During the 1993 surveys. Service biologists 
observed a large male turtle, estimated to weigh approximately 136 kg (300 lbs), resting 
under a ledge in J m (10 ft) of water in front of the eastern end of the south revetted mole. 
Hawksbill sea nudes, which arc federally listed as endangered, a.re observed within the --, 
proposed project area less frequently. Recent observations of hnwksbill crawls and ancmpts 'r 
to nest on the sand dune beach cast of the project site occurred in 1991, 1993. and l 994. \ 

Seven of the 25 algal species recorded at the site by McDennid ( l 990) have been 
documented by Forsyth and Balazs (1989) as being food resources used by green sea turtl~ 
in the main Hawaii~ Islands. These species are Pterocladia capillacea. Amansia glomerata, 
Acnnthophora spicifcra, Codium edule, IJn fasciata, lli! reticulata. and Ahnteltia concinna. 
Hypnea musciformis is also regarded as a potential food resource for green ~sea turtles in 
Hawaii (Pers. Com. G. Nitta. NMFS, 1993). and ,6ryopsis giooata is a known food resource 

_J 

of green sea tunles at Joboston Atoll (Forsyth and Balazs, 1989). Both of these algal 
species are also present at Maalaca. All but 1[. reticulata arc common on the reef platform 
outside of the harbor where the other eight species a.re known to exist on the reef substrate 
fronting the south revetted mole. Seasonal variations in distribution and abundance 
associated with some of these species have been observed; however, H. muscifonnis is 
considered, abundant at the harbor throughout the year (McDcrmid, 1990). A variety of rcct} 
animals are fed upon by hawksbill sea turtles, including sponges, crustaceans, reptiles, small 
reef fishes. and other organisms (Coleman, 1991; Pers. Com. G. Nitta, NMFS, 1993). 

Maalaea Bay is one of four major breeding, calving, and nursing areas for endangered 
humpback whales in Hawaii. During the 1979 survey, Service biologists observed six 
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humpback wholes near the proposed project site. Three of these whales were within one• 
half mile 1Jf th1: harbor. During the 1992 reconnaissance survey, Service biologists sighted 
an adult and calf approximately 150 m (500 ft) southeast of the tip of the enst br¢akwacer. 
A biological opinion assessing the pot~ntial project-related impacts to both green sea turtles 
and humpback what.as has been issued by the NMFS ( 1990) . 

Future Without che Project: 

Kinzie ( l 972) described the biotu of Mualaea Bay as unusuul in that the numbers and forms 
of vurious marine species, which Me uncommon elsewhere in the Hawaiian Islil.l'lds, are 
common in chc bay. Several species of alga\: and corals. rarely found in Hawaii, are 
relatively abundant in the bay. The bay also has a rich tisn and invenebrate fauna and is a 
favorite area for shell collectors. Humpback whales are common seasonal residents within 
Maalaca Bay. 

Although the bay is potentially very productive in terms of biomass. that productivity may 
be limited by the effects of siltation (Kinzie. 1972). Maalaca Harbor currently acts as a silt 
trap for three drainage channels emptying into the harbor basin. Water visibility in the 
harbor is typically very pour Wld salinity is often lower tru1n 35 puns per thousand. 
Neverthdes:;, the harbor does provide habitat tor species tolerant ot· estuarine conditions, 
such as borracuda, flagtails. herrings, and other fishes. The reef platform immediately 
troming tvfaalaca Harbor. especially adjacent to the south rcveued mole, provides resting 
and potential foraging habitat for threatened green sea turtles. Funher out from the harbor 
in deeper water, especially on the reef slope fronting the east btcnkwater, a ~ne of coral 
cover provides habitat for a wide variety of marine organisms, including endangered 
hawksbill sea turtles and food-fish species important to humans. 

The reasons for the special character of the biologicnl resources of Maalaca Bay remain 
largely unknown, aJ!d for this reason extreme caution in undertaking any action that would 
alter any aspect or condition of the bay has been urged (Kinzie, 1972). Without the '-­
proposed•project. the resuspension of large amounts of sediment, which inay adversely "> 
impact the health of corals and filter-feeding organisms and reduce available light for / 
photolfynthetic organisms, would be avoided. The loss ot' potential green sea turtle habitat > 
and a relatively rich area of coral important to hawksbill sea turtles. reef fishes. and many 
ocher organisms, as a result of proposed-project dredging and filling, would be avoided. 
Although the direct desttuction of habitats within or fronting Maalaea Harbor. would be 
avoided without the project, tho unabated drainage of stonnwnter carrying sediments and 
chemical. .:pollutants (cg., agricultural fertilizers. pesticides, and herbicides) in10 the harbor 
may result in adverse cumulative impacts to marine resources. Runoff trom future 
development in the vicinity of Maalaea Harbor may add to this sediment and chemical load 
if new stormwatcr drainage is routed to the harbor unless steps are taken to protect good 
wutcr quality in the harbor. 
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DESCRIPTION OF ALTERNATIVES EVALUATED 

Five altcmativ.c actions are considered by the Corps in the FSEIS (Corps. 1994). One of 
the proposed actions is a No Action Alternative that would leave the existing harbor as it is 1 

with no action taken to install any of the proposed federal improvements. As presented in i 

the FSEIS, the preferred alternative (Alternaxive 1) differs from the one contained in the ( 
DSEIS principally because (a) the widened end of the e1<isting south revetted mole has been 
reduced, (b) the amount of dredged material has been reduced, and (.c) the destruction of ) 
coral-reef habitat ol't' the end of the east breakwater has been reduced. Subsequent to / 
release of the FSEIS, the Corps provided the Service with a revised breakdown of dredge 
and fill estimates for the preferred alternative only. It shot1ld be noted that tbc dredge 1 

estimate for Alternative l is identical those for Alternatives 2 ruid J . However, the tit~ 
l!!ltimates for Alternatives l through 3 differ from one 3JlOther. Thus, the till estimate for 
Alternative 1 was used with descriptive infomuition in the FSEIS in order to estimate th 
fill acreages for Alternatives 2 and 3. Derails summari:zed below on the four action 
alternatives identified in the FSEIS incorporate this new information. 

Alternative l : Preferred Alternative. This action would provide a breakwater 
extension of 189 m (620 ft) to the head end of the south revetted mole; o widened area 

,,,. stretching 122 m ( 400 ft) along the seaward side of the south revetted mole; a center mole 
fuel suuion LO ba (2.6 ac) large; an east revetted mole 0.6 ha (1.5 ac) large; a realigned 
harbor c:ntrnnce channel 186 m (610 ft) long, 46•55 m (150-180 ft) wide, and J.5-4.5 m 
(12-15 ft) Jeep; a turning basin 0.7 ha (1.1 ac) large and 3.5 m (12 ft) deep; a muin ace~ 
channel 219 m (720 t\) long. 24 m (80 ft) wide and 2.4 m (8 tl) <leep; a benhing areu 0.3 
ha (0.8 ac) large; and the removal of 24 m (80 ft) from the head end of the en.st breakwater. 
Approximately 20,645 m> (27,000 yd3

) of reef material would be dredged from 4.0 ha (9.9 
ac) for construction of the lwbor basin, including the turning basin. access channel, 
berthing area, and new entrance channel. The reef area to be filled would be approximately 
3.5 hu (8.6 ac). Approximately 56,700 tons of commercial quarry stone would be used for 
revetted mole construction. Approximately 18,275 m> (23,900 ydl) of concrete would be 
used to construct armor units for the breakwaters (Figure 3). 

'• 

Alternative 2: Same as Alternative 1. except that the widened area along the 
sen.ward side of the south revetted mole would be replaced with u wave 11bsorber 61 m (200 
ft) long. Approximately 20,645 ml (27,000 ydl) of reef material would be dredged from 
4.0 ha (9.9 ac). Approximately 3.2 ha (8.0 ac) of reef would be tilled (Figure 4). 

Altematiye ·3: Same as Alternative 1, except that the widened mole area along the 
seaward side of the south revetted mole would be eliminated. and the south brealc.Wl,tc:r 
extension would be detached from the existing structute and would be 198 m (650 ti) long. 
Approximately 20,645 m> (27,000 yd>) of reef material would be dredged from 4.0 ha (9.9 
ac). Approxim:ucly 3.2 ha (7.8 ac) reef would be filled (Figure 5). 
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Alternative 4: This action would consist of an e.<trension of the east breakwater of 
259 m (850 ft); a center mole fuel station 1.0 ha (2.6 ac) llll'gc; an cast revetted mole 0.6 ha 
(1.5 ac) large; illl enuancc: channel 293 m (960 ft) long, 46•61 m (150•200 ft) wide, anti 
J.5--4.5 . m (11•15 ft) deep; a turning basin 1.1 ha (2.8 ac} large and 3.5 m (12 ft) deep; a 
berthing area 0.3 ha (0.8 ac) large; and n main access channel 183 an (600 ft) long, 24 m 
(80 ft) wide, and 2.4 m (8 ft) deep. Approximately 62,165 m3 (81,300 yd3

) of reef marerial 
would be dredged from 3.9 ha (9.6 ac}, and 2.3 ha (5.6 ac) of reef would be filled. 
.Approximately 45,900 yd3 of stone would be used in the construction of the east breakwater 
extension (Figure 6). 

Alternative 5: No Corps Action. This alternative would dictate no further federal 
action for the project 

PROJECT IM1' ACTS 

Terrestrial Resources: 

,. Construction activities associated with the proposed project are not expected to :idversely 
impact terrestrial biological resources at the harbor. However, acquisition of armor stone 
for breakwater construction dnd dispol!al of excess dredged ::.l)Oil on land could result in 
adverse impacts to federally-listed or proposed endangered and threatened species and other 
wildlife outside of the immediate project site. The 17SlliS states that stone material can be 
obtained from du-cc commercial quarries on Maui. Since exact upland borrow and spoil 
disposal sites have not been designated, the Service cannot evaluate the potential impacts at 
those sites. 

Marine Resources: 

With the exception of the! No Action Alternative, ull project.related actions under 
consideration would result in direct and secondary adverse impacts to marine fish and 
wildlite resources. Implementation of Alternatives 1, 2, or 3 would each result in the direct 
and pcnnanent alteration of approximately 4.0 ha (9.9 ac) of marine benthic habitat from 
channel, berthing area, lllld turning basin dredging. With the implementation of Alternative 
4, approximately 3.9 ha (9.6 ac) of benthic habitat would be dredged for these purposes. 
Concurrently, the direct and permanent elimination of upproximately 3.5 ha (8.6 ac), 3.2 ha 
(8.0 ac): 3.2 ha (7.8 ac), and 2.3 bu (S.6 ac) of benthic habitat from filling for breakwater 
and mole construction would result from the implementation of Alternatives 1, 2, 3, and 4, 
respectively. 
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The major dredging impacts as:iociated with Alternatives l through 4 include the direct loss 
of corals, <lemersal fishes, sedcnwy macromvertebrates, and benthic algae: and the 
pc:muinent llltcration and elu:nination of existing morine b~nthic habitat. Based on new 
figures pmvi~ed by the Corps since release of the FSEIS, Alternatives l , 2, and J would 
require dredging of approximately l.6 ha (4.0 ac) of reef substrate fronting the c-~t 
breakwater to create a new harbor entrance channel, approximately 0.9 ha (2.J ac) of 
existing harbor bottom for access channel improvement, approximateiy l. J ha (2.11 ac) of 
existing harbor bottom for turning basin improvement. and approximately 0,3 ha (0.8 ac) 
for berthing area expansion. The dimensions and orientation of these foarures would be the 
$:Une for each of these three alternatives. Although pan of the new erttrance channel would 
cross bnrren sand on the existing channel floor, most of it would traverse an area of 
relatively rich cor.11 where the substrate is covered by consolidated limestone pavement 
(54%), tive coral (40%), conu rubble: (5%), and unconsolidated calcareous sand (1%). The 
seaward limit of the proposed entrance channel is approximately 18 m (60 n) from the area 
when, Servic~ biologists observed the adult and calf humpback whales in 1991. 

Based on the FSEIS, the new entrance channel created by implementing Alternative 4 
would result in the destruction of l.6 ha (J.9 ac) of re;.~f subs1r.ue, although less live coral 
would be lost since the reef platform :it this location is mostly consolidated pavement 
interspersed with pockets of sand. Nevertheless. this area of substrate includes green sea 
turtle resting and potential foraging habitut, which would be destroyed by implementing this 
alternative. In addition. 0.5 ha (l.l ac), 1.1 ha (2.6 ac), and 0.3 ha (0.8 ac) of txisting 
harbor bottom would be dredged for access channel. turning basin. and berthing area 
constrUction. respecrivel y. 

Although reef surfaces freshly exposed by dredging often eventually become recoloniud by 
reef.building organisms. poor water quality resulting from the unabated discharge of 
terrigenous sedimenrs into Maalaea Harbor may inhibit nonnul recovery at the site and 
prevent the use of affected areas by reef-dwelling species. Even though 11 new harbor 
entrance channel would provide additional "edge" habitat, anu thereby increase habitat 

diversity within the project vicinity, the new chllIIIlel may not provide suitable replacement 
habitat for the reef fishes displaced by the dredging. This is expected since the proposed 
entrance channel will be similar in structure to the existing channel that is relatively devoid 
of marine organisms, probably due to the impacts of high turbidity 11nd sedimentation. Reef . 
fishes displaced by dredging may be unable to recruit into surrounding reef habitats if those 
habitats are occupied and successfully defended by resident fishes. Thus. there may be a 
net decrease in the standing crop of reef fishes on the portion of reef platform modified by 
dredging .of the new entrance channel. 

lmplementatioll of Alternatives l through 4 would each result in the filling of 
approximately 0.6 ha (1.5 ac) of nearly 100% sediment-covered harbor shallows adjacent to _ 
the ea.st break.water to create an t:asl revetted mole. Likewise, filling of the existing hnrbor 
shoal to create the center mole would destroy 1.2 ha (2.9 ac} of similar habitat. The 
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infauna residing in the sediments, the macroalgac growing on ruid over the substrate, and 
the corals coloµizing lhe shoal boulders W-Ould be lost. These resources provide food and 
shcitcr foe juveniles of scvern! important foodfishcs, including wr.asses, panotfishcs, 
gontfishes, and barracudas. 

Implcm.:mation of Alternative I wouid result in the filling of reef in order to widen the .:nd 
of the south revetted mole. The Service estimntcs this widened areu to be approximutely 
0.3 ha (0.8 nc). Although the reef substrate at this location is only about 9% covered wilh 
live coro1l, the ledge under which Service biologists observed a resting green sea turtle in 
1993 lies very near to the proposed footprint of this fill. Any ledges· and depressions used 
for resting by green sen turtles that may lie within the mole expansion footprint would be 
lost under the proposed fill. Alternative 2 includes a wave absorber at the end of the south 
revetted moie and no mole witlening. The Service estimates that construction of the wave 
absorber would destroy approximately 0.1 ha {0.2 ac) of substrate comprised mO$tly of / 
relatively tlat reef pavement. No modification to the end of the south revetted mole would/ 
bi: made wider Alternative 3. 

Alternatives l :ind 2 also include a new breakwater extension attached to the end of the 
south revetted mole that would cover approximately 1.4 ha (3.4 ac) and 1.5 ha (3.6 ac) of 
reef slope. A portion of the new brcakwlller would cross barren sand on the existing 
channel floor, and part of it would traverse ret:f substrate that is approximately 40% 
covered by live coral coverage. The Corps estimates that construction of the entr.mce 
channel and breakwater extension together would destroy approximately 1.5 hu (3.7 ac) of 
this area of live coral coverage. With the implementation of Alternative 3 a new detached 
breakwater of similar si~e would be constructed across the existing entrance channel and in 
front of the ~nds of the south revetted mole and east breakwater. Gtccn sea runic resting 
habitat fronting the south revelled mole and relatively rich coral habitat off the end of the 
east breakwater would be lost under this new detached breakwater. Implementation of 
Alternative 4 would result in fillmg approximnrely I ha {2.4 ac) of reef, mostly fronting the 
south revetted mole. The east breakwater extension would destroy green sea turtle resting 
and potential foraging habitat fronting the south revetted mole. _,,,,..,.," 

With th~ exception of the No Action Alternative, all other alternatives presented in the 
FSEIS would secondarily impact corals und other tilter-teeding organisms and algae by 
temporarily degrading nearshorc water quality as a result of increased levels of suspended 
sediments and turbidity generated by project-related blasting and dredging of reef substr.ite, 
dcwatering of dredged spoil, and discharging of fills. Secondary impacts may include 
smothering of reef corals and other tiltcr~feeders from excessive sediment 'deposition. 
abrasion, . of coral polyps by cwrcnt-driven i.-uspendcd sediments, and reduced primary 
productivity of bcnthic algae, zooxanthcltae, and phytoplankton from decreased light levels. 
~ state~ in the FSEIS, turbidity within the harbor will not be controlled dur~ 
construcuon. ____./ 
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DEPARTMENT OF THE ARMY 
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS 

FORT SHAFTER, HAWAII 96858-5440 

AEP\.YTO 
_ -~ ATTEHTIOHOF July 23, 1997 

Planning and Operations Division 

Mr. Eugene Nitta 
Pacific Area Office 
National Marine Fisheries Service 
2570 Dole Street 
Honolulu, Hawaii 96822-2396 

Dear Mr. Nitta: -
The Incidental Taking Statement accompanying the Biological 

Opinion issued by the National Marine Fisheries Services (NMFS} 
for the Ma'alaea Light-Draft Harbor Project on July 23, 1990 
includes a condition which must be complied with as follows: 

Blasting will be restricted to the months of June through 
November inclusive. 

During the development of the Mitigation Plan for the project 
it was concluded that there may be circumstances when blasting 
could be accomplished during the period June through November, 
with the approval of the NMFS Protected Resources Program Manager 
(PRPM) for the Western Pacific, and that the contractor's 
bl ;ting plan would also have to be approved by the PRPM. We 
wo~ld appreciate your concurrence that the above restriction 
contained in the Incidental Taking Statement is not an absolute 
prohibition. 

Sho~ld you have any questions, please feel free to contact 
Mr. Bill Lennan at 438-2264 or Mr. Stanley Boe at 438-9526 of my 
Planning and Operations DivisYon staff. 

Sincerely, 

~~y~E. 
Director ~p~~gineering 

and Technical Services 

•. 
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UNITED STATES DEPARTMENT OF COMMERCE 
Naticnal Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Ray H. Jyo , P . E. 
Director of Engineering 

and Technical Services 
Pacific Ocean Divis i on 
U.S. Army Corps of Engineers 
Fort Shafter , Hawaii 96858-5440 

Dear Mr. Jyo: 

Southwest Region 
501 West Ocean Boulevard. Suite 4200 
Long Beach, California 90802-4213 

MllR 1 6 1998 F/SWRxl: ETN 

This responds to your inquiry regarding compliance with one of 
the c onditions in the Jul y 23, 1990 Biologi cal Opinion for the 
Ma'al aea Light-Draft Harbor Project which is states "Blasting 
will be restricted to the months of June through November 
inclusive." This conditi on is intended to protect endangered 
humpback whales that may be present in or near the proposed 
project site during the winter whale season. Should the Corps of 
Engineers wish to consider blasti ng for the project outside of 
the approved window based on new information or other project 
requirements, a request to the National Marine Fisheries Service 
should be made in writing suffici ent ly in advance so that an 
adequate review of the request and information can be conducted. 
Depending upon the circumstances , this may require re-initiation 
of Sec~ion 7 con sultation . 

I may be reached at (808) 973-2987 should you have any questions . 

Sincerely, 

~-~4 
Eugene T. Nitta 
Protected Species Program 

Manager 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
Pacific Islands Ecorcgion 

300 Ala Moana Blvd, Room ·6307 
P.O. Box 50167 ·--< 

Honolulu, Hawaii 96850 , 

·- -- . 
)(Pi~ 

In Reply Refer To: MSS 

Mr. Ray H. Jyo, P.E. 
Director of Engineering 
Department of the Army 

DEC O 5. 1994 

U.S. Army Engineer District 
Ft. Shafter, Hawaii 96858 
Attention: Planning Division 

Dear Mr. Jyo: 

,2,- ~ \J 

The U.S. Fish and Wildlife Service (Service) has received your 
letter dated November 25, 1994 inquiring about the possible need to 
reinitiate section 7 consultation for hawksbill turtles 
(Eretmochelys imbricata) in the vicinity of the proposed harbor 
improvements for the Ma'alaea Harbor on Maui. We have reviewed 
information about the recent sightings of hawksbill turtles and 
conclude that the rarity of land sightings at our National Wildlife 
Refuge and the rather large distance of these sightings from the 
Ma'alaea boat harbor are insufficient to warrant the reinitiation 
of section 7 consultation. Therefore, we concur with your 
determination that the proposed harbor improvements are not likely 
to adversely effect the hawsbill turtle and that formal 
consultation with the Service is not required. We defer to the 
National Marine Fisheries Service for analysis of impacts to 
turtles in the waters surrounding the harbor. 

Thank you for your interest in protecting endangered species. Feel 
free to contact me or Ms. Margo Stahl, Branch Chief for Interagency 
Cooperation, at 808\541-2749 should you have any additional 
questions. 

Sincerely, 

B~a~ 
Field Supervisor 
Pacific Islands Office 

cc: National Marine Fisheries Service 
Honolulu Office 
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UNITED STATES DEPARTM~ COMMERCE 
National Oceanic and Atmospheric Administratiar 
NATIONAL MAAINE FISHEAIES SEAVICE 

..... ,11 ot Southwest Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach, California 90802-4213 
TEL (310) 980-4000; FAX (310) 980-4018 

OCT 3 0 1995 <- Di..-~c.-hrY ~ 
F/SW033:ETN1 t77ir- , 

Mr. Ray H. Jyo , P. E. 
Director of Engineering 
U.S . Army Engineer District 
Fort Shafter, Hawaii 96858 

Attention: Planning Division 

Dear Mr. Jyo: 

_-C,°'r'~ 

-a ¾ 

@ Pl-A 

Thank you for your letter regarding section 7 consultation for 
the proposed improvements to the Maalaea small Boat Harbor. our 
last formal consultation for this project was completed on July 
23, 1990 with subsequent informal consultation as well. New 
information has been provided by the Corps of Engineers, the 
state Division of Aquatic Resources and the U.S. Fish and 
Wildlife service regarding the recent sightings of endangered 
hawksbill turtles (Ere tmochel ys imbricata) in the area fronting 
Kealia Pond. Although this species was not considered in the 
July 23, 1990 Biological Opinion for this project, its limited 
presence does not substantively change the conclusions of that 
Opinion. 

Hawksb~ll turtles are more commonly found in proximity to their 
known nesting sites on the Big Island of Hawaii and Molokai. 
There are scattered observations of solitary hawksbills around 
most of the other main Hawaiian Islands. Hawksbill nesting on 
the beach fronting Kealia Pond National Wildlife Refuge was 
confirmed in late July 1991 and in August 1993. A disoriented, 
gravid female hawksbill was killed attempting to cross the road 
behind the beach berm a few days prior to the discovery of the 
1993 nest. We are aware of no historical data that woul d 
indicate that the area had been previously used by hawksbill 
turtles as a nesting site. 

The U.S •. Fish and Wildlife service has concluded that the 
proposed harbor modifications would not adversely affect 
hawksbill turtles on their terrestrial habitats based on the 
distance from the harbor, rarity of sightings, and lack of 
historical data for the site as significant habitat. Impacts to 
hawksbill turtles in the marine environment in Maalaea Bay from 
the proposed harbor improvements are more difficult to assess 
with the available data. However, given that there have been 
confirmed nestings, it is reasonable to assume that at least one 
or two hawksbill turtles may be present in Maalaea Bay during t • ...,. 
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nesting season and that adverse effects from construction may 
occur. These impacts include potential disturbance, injury and 
mortality from blasting similar to those evaluateQ previously for 
green turtles. On the basis of the above, the NMFS believes that 
the proposed activity is not likely to jeopardize the continued 
existence of hawksbill turtles in Hawaiian waters. A revised 
Incidental Take statement for the July 23, 1990 Biological 
Opinion is enclosed to include hawksbill turtles. Specific terms 
and conditions are included in the Incidental Take statement to 
reduce the potential for injury and mortality to listed sea 
turtles. 

one last note of clarification concerning a statement .about 
potential impacts to humpback whales on page four in the July 23, 
1990 Biological Opinion is provided. Our primary concern about 
construction impacts was the effect of blasting and potential for 
injury and disturbance to humpback whales during the winter whale 
season. Dredging, filling, and the construction of revetments 
may result in some adverse effects, but not likely significant 
enough to result in a "take" if conducted with reasonable care. 

consultation must be reinitiated if the amount or extent of 
taking specified in the Incidental Take statement is exceeded, 
new information becomes available revealing effects of the 
project on listed species that were not previously considered, 
the project is subsequently modified in a manner that causes an 
effect to .listed species that was not considered, or if a new 
species or critical habitat is .designated that may be affected by 
the project. 

Please contact Mr. Eugene Nitta at (808) 973-2987 if you have any 
questions concerning this consultation. 

Enclosure 

cc: F/SW033 - Nitta 
F/PR2 
FWS, Honolulu 

Sincerely, 

~-QAL~-~;;;;:s-
Hilda Diaz-Sol~ero 
Regional Director 
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Statement Regarding Incidental Taking 
Pursuant to Section 7(b)(4) of 

the Endangered Species Act of 1973, as Am~nded 

Section 7(b) (4) of the Endangered Species Act requires that when 
a proposed agency action is found to be consistent with Section 
7(a)(2) of the Act and the proposed action is likely to take 
individuals of some species incidental to the action, the 
National Marine Fisheries Service will issue a statement that 
specifies the impact (amount or extent) of such incidental 
taking, and will provide reasonable and prudent measures that are 
necessary to minimize such impacts. Terms and conditions that 
must be complied with are set forth to implement these measures. 

Based on the available information regarding green turtle and 
hawksbill turtle distribution around Maalaea Small Boat Harbor 
project site, the following allowable levels of incidental take 
for green and hawksbill turtles have been determined for the 
proposed construction activities. An incidental take (by injury 
or mortality) of one green turtle and one hawksbill turtle during 
the course of construction is set for this activity. Also, five 
turtles per day of either species may be disturbed or temporarily 
displaced during the course of construction. If the incidental 
take meets or exceeds this level , the Corps of Engineers (Corps) 
must reinitiate consultation. The National Marine Fisheries 
Service (NMFS), Pacific Area Office will cooperate with the Corps 
in the -review of the incident to determine the need for 
developing further mitigation measures. 

If blasting is required to facilitate excavation for the 
improvements at Maalaea Small Boat Harbor, the following 
reasonable and prudent measures and terms and conditions must be 
complied with: 

(1) Blasting will be restricted to the months of June 
through November inclusive. 

(2) The Protected Species Program, Pacific Area 
Office, (PAO), Southwest Region, National Marine 
Fisheries service (NMFS) , Honolulu, Hawaii, must 
be notified at least 10 days before initiation of 
blasting in order to monitor blasting activities. 
Personnel from NMFS must be allowed to monitor any 
or all portions of the constructio~ activities. · 

(3) Due caution must be taken by the applicant to 
insure that no green turtles are in the immediate 

.. , 
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vicinity (100 yards) of any blasting. Blast sites 
must be monitored and surveyed by .small boats and 
divers and considered clear of sea turtles before 
blasting can occur. 

. (4) Charge size must be limited to the smallest 
practicable for each shot. Maximum charge size 
must be determined for each activity allowed under 
the Permit through consultation with the NMFS, the 
Corps of Engineers and the applicant. All · · 
explosives should be placed in drilled holes to 
reduce blast damage. 

(5) Any incidents of disturbance or injury/mortality 
to listed species must be reported within 24 hours 
of one working day to the Protected Species 
Program Manager, PAO (808-973-2987/FAX 808-973-
2941). 

(6) A final report summarizing the information 
gathered during the monitoring of the project site 
must be submitted within 30 days after the . 
completion of the project to the Protected Species 
Program, PAO. The report should include, among 
other information, the number of turtles observed, 
captured and removed from the area, the number of 
blasts, size of the charge(s) used in a blast, and 
time of day of the blast. 

This incidental take statement applies only to the threatened 
green turtle and endangered hawksbill turtle. In order to allow 
an inci-dental take of a marine mammal species, the taking must be 
authorized under Section 101(a) (5) of the Marine Mammal 
Protection Act of 1972, as amended. 
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Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
Appendix G - Public/Agency Comments and Responses 

State of Hawaii, Department of Defense 

Comment 1. The design, construction and operation of piers, wharves, harbor facilities 
and storage yards needs to be seriously evaluated to mitigate the impact of potential 
tsunami and tropical cyclone/hurricane storm driven waves and coastal inundation 
conditions. Specifically, deepening of the harbor, possible alteration of the existing grade 
and shoreline may dictate that the design and construction of facilities within the project 
area provide safe emergency shelter, ingress, and egress for both wheeled vehicles and 
marine vessels. 

Response. All Federal project features, which consist of breakwater modifications and 
channel dredging, will be designed and constructed in accordance with appropriate Corps 
of Engineers' engineering and design regulations as referred in ER 1110-3-1150 
(Engineering and Design for Civil Works Projects). The specific design of local 
protection features such as wharves, yards, and other structures and not part of this 
Federal action will be considered by the State of Hawaii prior to their construction. 

State of Hawaii, Department of Health 

Comment 2. Efforts to upgrade the sewage treatment facilities and add pump-out 
facilities at Ma'alaea Harbor may not be sufficient to address our concerns regarding the 
pollution and water quality of the harbor and surrounding area A comprehensive master 
plan to collect, treat and dispose of wastewater needs to be developed. All wastewater 
plans must conform to applicable provisions of the Department of Health's 
Administrative Rules, Chapter 11-62, "Wastewater System." We reserve the right to 
review these detailed wastewater plans for conformance to applicable rules. 

Response. The Hawaii Department of Land and Natural Resources, Division of Boating 
and Ocean Recreation (DBOR), is responsible for providing the sewage treatment and 
pump-out facilities. The development of a comprehensive master plan for sewage 
treatment for areas outside the harbor is beyond the scope of this effort. The DBOR will 
coordinate the detailed wastewater plans with your department when they are developed. 

State of Hawaii, Department of Transportation 

Comment 3. The future widening ofHonoapiilani is unlikely to be constructed before 
the harbor expansion project is completed. The applicant should therefore provide 
interim.improvements at Honoapiilani Highway/Old Ma'alaea Road intersection 
including left-tum storage, acceleration, and deceleration lanes on Honoapiilani Highway 
and separate right- and left-tum lanes on Old Ma'alaea Road. The details of the 
intersection improvements and the identification of any other measures to mitigate traffic 
impacts should be included in a Traffic Impact Analysis Report that must be submitted 
for our review and approval. . _ 
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Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
_____ Appendix G - Public/Agency Comments and Res_p_onses 

Response. Since submittal of your comment in October 1994, the Maui Ocean Center, 
located adjacent to the harbor has constructed improvements to Honoapiilani Highway, as 
well as a new entrance with a traffic signal. For any of the additional recommended 
improvements that are not already developed in conjunction with other nearby 
development, the DBOR would provide the remaining measures in conjunction with its 
portion of the proposed project. Sections 5.12 and 5.18.6 of the DSIIEIS provide these 
comments. The plans will be submitted by the Hawaii DBOR for your review and 
approval. 

The State of Hawaii commissioned a traffic impact analysis for the 1994 Final 
Supplemental Environmental Impact Statement. That traffic impact analysis was 
provided for review and comment in Appendix D of that document. · 

Comment 4. The applicant should commit to installing traffic signals at the intersection 
of Honoapiilani Highway/Old Ma'alaea Road. We recommend that the conduits for the 
traffic signals be installed as part of the required interim intersection improvements. In 

. the meantime, the applicant should conduct and submit periodic traffic signal warrant 
studies on a schedule as determined by our department. 

Response. For any of the additional recommended improvements that are not already 
developed in conjunction with other nearby development, the DBOR would provide the 
remaining measures in conjunction with its portion of the proposed project. Sections 
5.12 and 5.18.6 of the DSIIEIS provide these comments. 

Comment 5. All roadway improvements shall be provided at no cost to the State. 

Response. All roadway improvements will be provided by the Hawaii DBOR. at the 
State's. expense. 

Comment 6. Construction plans for work within the State highway right-of-way must be 
submitted for our review and approval. 

Response. Construction plans for work within the highway right-of-way will be 
submitted for your review and approval. 

Office of the Mayor, County of Maui 

Comment 7. Areas mauka of the shoreline fall in the County's jurisdiction underCZM 
Regulations. Because of this, the State will have to apply for a Special Management 
Area (SMA) permit for the areas so affected. 

Response. DBOR is currently seeking confirmation from the County of Maui that an 
SMA is not required for this project. 

Comment 8. We note that this project provides for the creation of approximately 100 
new recreational berths. It has been our experience that under present regulations, berths 
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Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
Appendix G - Public/Agency Comments and Res~p_o_n_se_s __ _ 

are often transferred between owners by allowing the transfer of ownership of vessels 
with berths. We feel that the State should address this issue as part of their process of 
expanding the number of available berths. 

Response. Of the additional 125 vessels that would be accommodated in the expanded 
harbor, 62 would be recreational, 39 would be commercial (occupational) fishing, and 24 
would be commercial passenger. According to the DBOR, for the 30 percent of boats in 
Ma'alaea Harbor with commercial pemtlts, the slip is considered an asset of the business. 
When the business is sold, the slip and all other assets of the company are transferred to 
the new owner. DBOR has no plans at present to change this policy. 

Board of Water Supply, County of Maui 

Comment 9. We have reviewed the proposed final SEIS and continue to see reference to 
land-based infrastructure and water consumption impacts. No description and analysis of 
potable water consumption and impacts is made. Therefore, we do not concur with your 
response statement which asserts that water consumption is addressed in the final SEIS. 
We maintain that water consumption and growth, being fundamental infrastructure 
components, should be addressed in the final document. Historical and anecdotal 
information on growth trends in coastal South Maui are available through the Maui 
Planning Department. In addition, water consumptive trends are found in the Maui 
County Water Use and Development Plan along with a discussion of trends in South 
Maui in particular. 

Response. Thank you for pointing out our omission in addressing water consumption in 
the draft SEIS. The issue is addressed in Sections 3.15.2, Infrastructure, and 5.14, 
Socioeconomics of the DSIIEIS. The existing water system, water source, and capacity 
of the ~xisting system are described, as well as the present water consumption at the 
harbor, in Section 3.15.2. Section 5.14 identifies an additional 875,000 gallons per 
month of water supply that would be required with the expanded harbor use. It also 
states that your office has indicated that new sources of water may need to be developed 
to meet such a demand. When detailed plans are being developed, DBOR will coordinate 
with your office to assure the water supply for the harbor is developed. 

Department of Parks and Recreation, County of Maui 

Comment 10. We have reviewed the FSEIS and have no comments to offer at this time. 

Response. Thank you for your interest. 

County of Maui, Department of Public Works and ~aste Management 

Comment 11. Alternative means of disposal of dredged material and rock shall be 
utilized other than disposal at the County landfills. 
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Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
Appendix G - Public/ Agency Comments and Responses _____ ....;;;..;;;.....__ -=--------

Response. All dredged material is expected to be used to construct harbor 
improvements. However, there may be some excess or unsuitable material generated that 
will need to be disposed. We will work with your office to ensure that any such material 
will be properly disposed. 

John C. Baldwin 

Comment 12. We have had to go out to sea numerous times to save our boat during high 
surf. The harbor as it exists is not a safe harbor. 

Response. Safety and vessel damage issues are addressed in Sections 2.3, (Need for the 
Action); 3.12.3 (Boating and Navigation); and 5.10.2 (Boating and Navigation) of the 
current DSIIEIS . 

James B. Cash 

Comment 13. Leave Maui, Ma' alaea Harbor as it is and relocate boat owners to a better 
location for their needs. 

Response. Alternative locations for a new harbor was determined to not be a reasonable 
alternative, as discussed in Section 4.3.1.6 of the DSIIEIS. It does not meet two of the 
three identified purposes of providing solutions to the navigational and surge problems 
currently experienced at Ma'alaea Harbor. In addition, there is greatly increased 
potential for environmental damage to previously undeveloped areas and would introduce 
new vessel traffic into areas not now disturbed. The costs of developing a new harbor as 
opposed to improvement and expansion of an existing harbor are also prohibitive. Also, 
the National Marine Fisheries Service and U.S. Fish and Wildlife Service strongly oppose 
development of new harbors, and such development is contrary to Hawaii CZM policy to 
consolidate harbor development to existing harbor sites wherever possible. 

Roy S. Genatt, D.C. 

Comment 14. The new breakwater extension proposed for Ma'alaea Harbor will destroy 
the Off-the-Wall surf site and will adversely affect a specialized reef species. 

Response. You are correct that the Off-the-Wall surf site would be lost. Project design 
modifications have been made to avoid impacts to two other surf sites. We are uncertain 
which specialized reef species you mention. However, effects on coral reef and aquatic 
life are· addressed in Section 5.8, Biological Resources, of the DSIIEIS. 

U.S. Department of the Interior 

Comment 15. The preferred alternative plan presented in the FSEIS differs from the one 
contained in the Draft Supplemental Environmental Impact Statement .. However, we are 
unable to evaluate the revised alternative plan because pertinent infoimation on the areas 
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~-----

and amounts of the proposed project-related dredging and filling is missing, inconsistent, 
and conflicting. 

Response. See response to comment no. 1_9 below. 

Comment 16. The FSEIS was issued before submission of the Fish and Wildlife 
Service's {FWS) Final Fish and Wildlife Coordination Act (FWCA) report. The DOI, 
Environmental Protection Agency, and FWS all recommended the Final FWCA report be 
included. 

Response. The Final Fish and Wildlife Coordination Act report was not received in time 
to include it in the FSEIS. However, the Final FWCA report is included in Appendix E 
of the DSIIEIS. In addition, the HED in July 1997 provided the Fish and Wildlife 
Service with copies of the mitigation report and CZM consistency determination, and 
invited additional comments in accordance with the Fish and Wildlife Coordination Act 
for inclusion in this second draft SEIS. As of May 1998, no additional comments have 
been received. 

Comment 17. In the Draft FWCA report, the FWS identified Alternative 6 as the least 
damaging alternative plan to Federal trust species, as it would restrict direct dredge and 
fill impacts to within existing harbor boundaries. The FSEIS incorrectly states that the 
Corps has responded to a request from FWS for "additional consideration of an 
alternative which would restrict all improvements within the existing harbor boundaries 
to avoid any impacts to the marine environment outside the harbor." FWS requested the 
Corps to develop a workable project design based on the concept underlying Alternative 
6 and provide the design to the FWS for evaluation prior to preparation and submission 
of a Final FWCA report. Instead the Corps further analyzed Alternative 6 as presented in 
the DSEIS, and included the test results in the FSEIS. The FWS should have been given 
an opportunity to complete the Final FWCA report prior to Corps' issuance of the FSEIS. 
Thus, the issue of avoidance of adverse project-related impacts to coral reef habitat at 
Ma' alaea Harbor remains unsettled. 

Response. See response to comment no. 18 below with respect to a feasible design based 
on the Alternative 6 concept. Impacts to coral reef habitat have been avoided to the 
extent possible with the designs of all alternatives. 

Comment 18. The FSEIS states "Alternative 6 would not meet the purposes of the 
proposed action" as listed on page 2-1. However, Appendix G contains a report entitled 
"Wave,Response of Proposed Improvement Plan 6 to the Small Boat Harbor at Ma'alaea, 
Maui, Hawaii" (Plan 6 Report), which states that "Plan 6 satisfies the (Corps') criteria for 
providing adequate protection in the channel and berthing areas ... from incident wind 
wave and swell climate." The FSEIS further states Alternative 6 ''would actually worsen 
existing navigation and safety conditions." This statement is not supported by the test 
results. Test results presented in the Plan 6 Report indicate that wave heights in the 
entrance channel would be greater than 2 feet only 7 .5 percent of the tjme per year and 
that wave heights in the berthing area would be greater than 1 foot only 1.9 percent of the 

-5-



Draft Supplement II EIS, Ma'alaea Harbor for Light Draft Vessels, Maui, Hawaii 
______ A-=-p-=-p_e_nd_~__!? - Public/Agency Comments and Res-=-p_o_n_se_s ____ ~ 

time per year. These results are below the Corps' limiting criteria for the proposed 
harbor design improvements. Refinement of a design based on the concept underlying 
Alternative 6 could achieve even better navigation and safety. 

Also, the conceptual harbor configuration shown in Figure 15 on page 3-18 indicates that 
at a minimum Alternative 6 would provide for a 30 percent increase in the number of 
existing berths. An even greater increase in the number of berths could be achieved by 
refinement of a design based on the concept underlying Alternative 6. Therefore, the 
information in the FSEIS supports the conclusion that Alternative 6 would meet the 
purposes of the proposed action. This alternative should continue to be considered. 

Response. There has been some confusion regarding the statement irr the FSEIS that 
Alternative 6 would actually worsen existing navigation and safety conditions. Because 
of this confusion, the DSIIEIS, Section 4.4.1.2, provides additional discussion and 
clarification of the issue, which is not related to wave heights in the entrance channel and 
berthing areas. 

All alternatives would meet the project purpose of reducing wave heights to below the 
established criteria. A December 1997 revision and extension of the previous study to 
assess the wave response of the various alternative plans for the harbor confirmed the 
general results of the previous study. The updated study is contained in Appendix K of 
the DSIIEIS, and is summarized in Section 4.4.1.1. 

However, the navigational safety issue is related not to wave HEIGHT, but to wave 
LENGTH, vessel length, and vessel speed. The Corps of Engineers Waterways 
Experiment Station (WES) found that any configuration based on the Alternative 6 
concept would create a dangerous "following sea" condition, which is defined as waves 
that are traveling in the same direction as the vessel. Wave height is not the most 
important parameter influencing the vessel's behavior; vessel speed and wave length 
were the primary factors. However, when the speed of the vessel is less than 8 knots and 
the wave length is greater than ½ the length of the vessel, the vessel begins losing 
maneuverability. At speeds of 4 knots or less, the vessel stops responding to the rudder. 
All vessels less than 98 feet long would be navigating in a following sea nearly 100 
percent of the time with this configuration. With the slow "no wake,, speed limit in the 
entrance channel (less than 5 knots) and with the addition of possible collisions with rock 
structures on both sides of the entrance channel, vessels would be routinely subjected to 
extremely haz.ardous navigation conditions. 

It would make no difference how the interior is aligned for Alternative 6. The entrance 
channel would still be subjected to direct southerly wave attack and following sea 
conditions. Therefore, additional detailed study on a potential modified design for 
Alternative 6 was not conducted. 

Comment 19. The FSEIS states the preferred alternative "is similar to the selected plan 
identified in the 1980 GDM/FEIS." The dimensions of the south breajcwater extension, 
entrance channel, turning basin, and access channel presented in the FSEIS are identical 
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to those presented in the DSEIS. However, the FSEIS states that the south revetted mole 
"has been substantially reduced in area from the design in the 1980 selected plan," which 
was presented as the selected alternative in the DSEIS. The amount of this reduction is 
not identified in the FSEIS, but based on tqe figures depicting the project site that were 
included in the documents, we estimate the reduction to be approximately 0.8 ac of fill. 
Since the_dimensions of the other project features have not changed, the FSEIS is unclear 
how the total dredge acreage increases from 5.3 ac in the DSEIS to 6.1 ac in the FSEIS 
(as stated on page 3.22). How the quantity of dredged material is reduced by 39 percent 
when the area of dredging was increased also should be clarified. It is similarly unclear 
how the loss of coral-reef habitat from entrance channel dredging off the end of the east 
breakwater was reduced 23 percent from 2.6 ac in the DSEIS to 2 ac in the FSEIS 
without reorienting the proposed new channel. 

Response. For the DSIIEIS, several clarifications and refinements have been made with 
regard to project dimensions and quantities. Figure 15 in Chapter 4 shows a comparison 
of the 1980 Recommended Plan and the present plan. Additionally, in Section 4.4.2.1, 
the modifications to reduce impacts to surf sites and aquatic habitat are described in more 
detail. The size of the seaward extension of the revetted mole at the base of the south 
breakwater extension was downscaled, and the toe of the revetted mole would be 
maintained within 100 feet of the existing structure. The revetted mole would also be 
tapered, and the south breakwater extension would be constructed with a single layer of 
concrete armor units instead of multiple layers of armor units. Dredge and fill quantities 
have been calculated in more refined detail, as can be seen on Table 2 in Chapter 4. A 
coral study performed recently for this project can be found in Appendix D of the 
DSIIEIS and is summarized in Section 4.4.2.4. That study provided more accurate 
information regarding existing coral resources; therefore, the amount of coral habitat that 
would be affected by each of the alternatives has been determined to be higher than 
origina)ly estimated in the Draft and Final Fish and Wildlife Coordination Act Reports. 

Comment 20. It is stated in Chapter 3, Alternatives, 3.5, Alternatives Eliminated from 
Detailed Planning, that "during south swell conditions an internal oscillation would 
develop in the harbor, causing damage to berthed vessels." However, according to the 
Plan 6 Report, increases in harbor oscillations are potential rather than definite. Also, the 
harbor oscillation test results appear to be inconclusive due to limitations inherent in the 
Harbor D model used for the test. Furthermore, other project alternatives were not tested 
for harbor oscillations for comparison with Alternative 6. 

Response. The oscillations study was updated in 1997 in order to incorporate 
improvements in the modeling technology and to evaluate the potential for harbor 
oscillation for all alternatives. The results of the updated study indicated that 
Alternatives 1 and 6 may be expected to experience stronger oscillations than the existing 
harbor, particularly at lower frequencies, but that oscillation at low frequencies does not 
present safety problems. This study can be found in Appendix K of the DSIIEIS , and is 
summarized in Section 4.4.1.4. 
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Comment 21. The FSEIS states that ''the flushing characteristics of the harbor under 
Alternative Plan 6 were the worst of those analyzed, increasing the flushing period from 
the present 2.9 days to an estimated 6.3 days." However, the Appendix B report entitled, 
''Numerical Hydrodynamic Modeling and Flushing Study at Ma'alaea Harbor, Maui, 
Hawaii" indicates that a period ofless than 10 days should be considered acceptable 
flushing time for a harbor basin. The biological effects of slowing flushing time within 
acceptable limits at the harbor are not addressed in the report or in the FSEIS. Therefore, 
the estimated flushing time for Alternative 6 does not support the conclusion that 
refinement of a design based on the interior mole concept should be rejected. 

It is stated on page 5-18 that ''the water quality of the harbor would continue to degrade 
as a result of increased inland development unrelated to the proposed project. The 
increased vessel traffic anticipated as a result of the harbor improvements would increase 
turbidity in the harbor, resulting in additional exceedences of water quality standards for 
turbidity." Therefore, no matter what alternative is implemented, water quality in the 
harbor is expected to decrease as a result of increasing sedimentation. Given the chronic 
sediment conditions in the harbor and the significant value of marine resources in 
Ma'alaea Bay, the biological effects from the estimated flushing rate reduction should be 
investigated. The conclusion that adverse effects to fish and wildlife resources would be 
caused by the flushing rate reduction estimated for Alternative 6 is not supported by data 
given in the FSEIS. Therefore, it may be premature to use inadequate flushing as a 
reason to reject development of an alternative that would restrict direct project-related 
impacts from habitat currently used by Federal trust species. 

Response. Although the referenced report as background did provide an old 
recommendation that 10 days was considered to be an acceptable flushing time, it 
specified a more up-to-date criteria of 5 days established by EPA. However, further 
analysis in 1997 (Wang 1998) with respect to flushing utilizes a more recent EPA 
definition for harbor flushing, which reports flushing time as the amount of a 
conservative substance that is flushed from the basin over a 24-hour period. It found that 
Alternative I would reduce the average flushing time from 50 percent to 38 percent, and 
Alternative 6 would further reduce the average flushing time for the harbor to 26 percent. 
Section 4 .4 .1.3 and Appendix K of the DSIIEIS provide further details. 

The water quality and biological effects of reduced harbor flushing are discussed in 
Sections 5.5, 5.8.2. and 5.8.2.6 of the DSIIEIS. None of the alternatives have been 
eliminated from consideration because of harbor flushing effects. 

FurtheF evaluation of harbor sedimentation has been conducted since the 1994 FSEIS was 
released. More detailed information is now available on planned development upland 
from the harbor. Based on that available information, the harbor sedimentation rate is 
expected to decrease in the future with the conversion of uplands from agricultural to 
urban uses. In addition, drainage improvements are planned with several of these 
developments, as discussed in sections 3 .6, Water Quality; 5 .4 Water Quality, 5 .18 .2 
which discusses mitigation for Water Quality effects, and 5.19, Cumµ!ative Effects. 
Cumulative effects on water quality would be both beneficial and adverse. The sediment 
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load of stormwater drainage is expected to decrease significantly. Turbidity effects are 
likely to be improved in the harbor, even with additional vessel traffic. The effects of 
other potential components of stormwater input, such as pesticides and herbicides for 
landscaping purposes and other urban constituents, would be adverse, but the reduction in 
agricultural chemical inputs may offset those adverse effects. 

Comment 22. The issue regarding the development of a practical design based on the 
Alternative 6 concept should be resolved prior to discussing potential project mitigation, 
and mitigation for unavoidable losses to fish and wildlife resources should be developed 
prior to the Corps' issuance of the Supplemental Record of Decision for the project. 

Response. The response to comment no. I 8 above addresses the issue of the 
practicability of Alternative 6. In addition, a mitigation plan developed for the CZM 
consistency evaluation provides mitigation for the unavoidable project impacts (see 
Appendix C DSIIEIS ). The mitigation plan, as well as other mitigation commitments, 
are discussed in Section 5.18. 

U.S. Department of the Interior, Geological Survey 

Comment 23. We were not allowed sufficient time to review the FSEIS. 

Response. Our letter accompanying the FSEIS requested that comments be returned 
within 30 days of the date of the publication of the Notice of Availability of the FSEIS in 
the OEQC Bulletin or the Federal Register, whichever is later. The expected publication 
dates were given as August 23 and September 2, respectively, so comments would be 
expected by about October 2. Your letter was dated August 29, 1994; however, your 
comments were not due until about October 2. The misunderstanding is unfortunate. 
You dt? have another opportunity for comment with the review of this DSIIEIS. 

U.S. Department of Transportation, U.S. Coast Guard 

Comment 24. The FSEIS has not addressed the impact to U.S. Coast Guard Station 
Maui's search and rescue missions. The impact during the dredging ofMaalaea Harbor 
will increase the response time to distress vessels and personnel. The impact during the 
reconstruction of the existing boat ramp if it is closed off completely would increase the 
response time of the unit's vessels by 15 to 20 minutes if they were to be launched at the 
Kihei boat ramp or 25 to 3 0 minutes at Mala Wharf in Lahaina. 

Response. Toe harbor is not expected to be closed during the dredging or construction of 
the protective structures; therefore, it is unlikely that the Coast Guard's response time 
would be affected. Plans have not yet been finalized by the State of Hawaii for the 
reconstruction of the existing boat ramp and it is not known at this time if the ramp will 
be closed. The DBOR will coordinate with you to ensure that your requirements are 
incorporated into construction plans, and so that you can be prepared to overcome 
problems to your operations caused by construction activities. 
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Hawaii Office of State Planning, Office of the Governor 

Comment 25. The proposed improvements to the Maalaea Harbor were reviewed for 
consistency with Hawaii's CZM Program. We do not concur with the CZM assessment 
and finding that the activity is consistent to the maximum extent practicable. 

Response. The Hawaii DB EDT issued a determination of consistency with Hawaii's 
Coastal Zone Management Program in 1996. The CZM determination and the mitigation 
plan are provided in Appendix C of the DSIIEIS. 

Hawaii Department of Business, Economic Development and Tourism 

Comment 26. Some of the proposed improvements, are partially within the State Land 
Use Urban District and partially within the State Land Use Conservation District 

Response. The Hawaii Board of Land and Natural Resources issued a Conservation 
District Use pennit on October 28, 1994. 

Isaac Davis Hall 

Comment 27. The FSEIS fails to satisfy both state and federal requirements for an 
adequate EIS. With regard to state requirements procedures for the preparation of an 
SEIS were not followed, content requirements have not been satisfied, and comments 
received during the review process did not receive adequate responses. 

Response. Specifics were not provided, so it is not possible to respond in a substantive 
fashion. 

Comment 28. The Board of Land and Natural Resources (BLNR) should not have 
initiated the permitting process for a CDUA permit until the SEIS for the project as a 
whole had been prepared, circulated to the public, accepted by the governor and a Record 
of Decision issued by the Army Corps of Engineers. 

Response. This issue is outside the scope of the actions being considered in this EIS. 
These issues must be directed to the BLNR 

Comment 29. The FSEIS does not consider the impact of this project upon the 
endang~~ed hawksbill turtle. 

Response. The FSEIS did consider the impact of the project on the hawksbill turtle. The 
HED determined that because the occurrence of the rurtle is so rare, that the proposed 
project was not likely to affect these species. The NMFS concurred with that 
determination, as did the U.S. Fish and Wildlife Service. Subsequent to release of the 
FSEIS, additional information came to light, and coordination with NMFS resulted in the 
determination that one or two hawksbill turtles may be present in Ma'alaea Bay during 
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the nesting season and that adverse effects from construction could occur, including 
disturbance, injury and mortality. The NMFS provided a revised Incidental Take 
Statement to allow the incidental take of one of these animals during construction. 
Section 5. 8.3 of the DSIIEIS discusses these impacts, as well as the consultation with 
NMFS and measures that will be employed to avoid and minimize adverse effects to 
turtles (Section 5.18.4). 

Comment 30. The wave data included within the SEIS are sketchy and based upon 
extrapolations from data collected elsewhere and applied inaccurately. The effect of 
refraction of the Big Island and refraction and diffraction from Molokai are both ignored. 
The July 1993, study "Wave Response to Proposed Improvements" does not use the 
Corps' best computer program for determining swell direction as influenced by refraction 
and diffraction from Kahoolawe, Molokini, Hawaii and the southeast portion of Maui 
including Kihei and Makena In fact it completely omits Molokini, Hawaii and Maui and 
considers Kahoolawe to only a small degree. The Corps' May 1994 analysis entitled 
"Harbor Response to Wind Waves and Swell" completely fails to consider the effect of 
the strong northeast winds upon the harbor which cause convective overturning of harbor 
water, greatly increasing the harbor's drainage. 

Response. The updated wave response study (1997) (see Appendix K of the DSIIEIS) 
utilizes more accurate data regarding wave conditions in the project area. In previous 
studies deep water wave estimates were based on measures collected at Barbers Point on 
Oahu. For the current study, incident wave data were obtained from a deep water buoy 
located southwest of the island of Lanai. The availability of deep water data nearer the 
vicinity ofMa'alaea Harbor greatly improves the validity of the overall results. The 
current study also incorporates improved model technology. Since initial studies were 
conducted, spectral wave modeling capabilities for wind waves and swell have been 
added to the model and several harbor modeling parameters have been investigated and 
optimized. These adjustments had a notable impact on model performance. The results 
of this study are summarized in Section4.4.l.1 of the DSIIEIS. 

The harbor flushing studies have acknowledged the harbor's two-layer circulation 
pattern. This is discussed in more detail in Sections 3.7, 4.4.1.3, and 5.5 of the DSIIEIS. 

Comment 31. Significant, critical comments were received from "sister" agencies of the 
Army Corps which received no responses at all. The U.S. Fish and Wildlife Service 
submitted comments supporting Alternative 6, which would not require blasting outside 
the harbor, the granting of the CDUA application or the destruction of significant surf 
sites. Many other comments never received responses. 

Response. We are not aware of any comments which received no response. We cannot 
respond in a substantive manner without specific details. 

Comment 32. The adverse traffic impacts of this project are not mitigated. It would take 
a four-lane highway to increase the capacity from Level of Service F .to an adequate level 
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of service and no four-lane highway will be constructed and in place by the time this 
project is implemented. 

Response. As explained in the 1994 FSEIS and in Section 5.12 of the current DSIIEIS, 
traffic increases attributable to the proposed project would not change the levels of 
service along Honoapiilani Highway itself from the projected levels of service during 
both the a.m. and p.m. peak hours. Therefore, no mitigation would be required for 
Honoapiilani Highway. The effects of the traffic attributable to the additional berthing 
spaces would result in a decrease in the level of service for traffic exiting the harbor at all 
three unsignalized intersections. See also response to comments nos. 3 and 4 above. 

Comment 33. This action is not consistent with the federal or state Coastal Zone 
Management Act. 

Response. See response to comment no. 26 above. 

Comment 34. The Corps has completely failed to analyze alternative locations as 
required by law. The best location for a harbor in the vicinity is the old pier by Suda 
Store. It has no waves, no surf and far less surge. 

Response. The need for additional berthing space was only one of three project purposes 
and needs identified. Alternative harbor locations would satisfy only one of three project 
purposes-provide opportunity for the addition of berthing spaces and attendant harbor 
facilities. 1t would not meet the other two identified project purposes-to improve the 
surge problems at Ma'alaea Harbor, and to reduce navigation hazards in the existing 
harbor entrance channel. Therefore, alternative harbor locations do not meet the project 
purpose and need. Also, see response to comment no. 13 above. 

Comment 35. Other issues to be raised are those contained in the letter dated September 
16, 1994 from Mark Smaalders, Resource Analyst for the Sierra Club Legal Defense 
Fund, which is attached hereto and is incorporated by reference. 

Response. Please see the comments provided in that letter below, and refer to the 
responses to those comments. 

Michelle C. Kremer, Surfrider Foundation 

Comment 36. The SEIS is thorough in its analysis of surf site impacts. If the project 
goes forward as planned, we must insist that conditions be placed on the issued permit 
requiring some form of in-kind mitigation for any impairment or destruction of the 
existing surf spots. 

Response. Impacts to surf sites have been avoided and/or minimized to the extent 
possible with the proposed alternative. The first design would have adversely affected 
three separate surf sites. The current design modifications eliminate impacts to two of 
those sites. Mitigation being proposed for the loss of the Off-the-Wall surf site is to 
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provide better access to the water for surfers, as well as showers and other amenities, in 
the harbor. Creation of a new surf site was not considered feasible in the development of 
the mitigation plan because of required modifications to the sea bottom and its associated 
environmental impacts. 

Anthony J. Lannutti 

Although an opinion was offered as to the need for the project and its effects on coral 
reefs, no specific comment on the SEIS was provided. 

Randy and Rosalind Mason 

Although an opinion was offered regarding opposition to the proposed project, no 
specific comment on the SEIS was provided. 

Jack Mueller, P.E. 

Comment 37. Until the Honoapiilani Highway capacity is enlarged and the level of 
service is reduced to an acceptable level, no additional traffic can be added to the 
highway. 

Response. See response to comment no. 32. 

Comment 38. The Honoapiilani Highway is presently operating at level of service F, 
according to the Department of Transportation. DOT's figures do not agree with the 
figures of the consultant you quote. Your conclusions in 4.13.2 and 4.13.3 are incorrect. 

Response. The Department of Transportation (001) is the agency which commissioned 
the traffic study for this project, and is responsible for the information contained in that 
report. We accept the DOT's study results and we utilized only the DOT's report to 
identify impacts to traffic. These are DOT's figures. 

Comment 39. If sewerage facilities are not concurrently installed and ready to use, the 
new berths will sit empty. 

Response. Please see Section 4.3.2 of the DSIIEIS which states: "The first element of 
the State's overall plan would be to upgrade the sewage disposal system." 

Comment 40. I disagree entirely with your conclusions and suggest you carefully 
examine the detailed study of Ma'alaea Bay by B.K. Dynamics and Westinghouse 
Environmental Systems Department. The currents are not what you describe and 
certainly not what we have observed living right on the bay and frequently swimming and 
snorkeling in this area In addition, to blame the beach erosion in the 1950's on 
"condominium sea walls" built in the 1970's is a stretch of imagination beyond my 
comprehension. We are continuing to monitor and record the condition of our sandy 
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beach and when and if a new breakwater is installed our records will undoubtedly provide 
of substantial value to all of our property owners. 

Response. The description of currents was based on actual field observations, as well as 
modeling. "Numerical Hydrodynamic Modeling and Flushing Study at Ma'alaea Harbor 
documents the results of the field study and modeling that was performed on Ma'alaea 
Harbor. The field study and modeling documented that the surface currents within and in 
the vicinity of the Ma'alaea Harbor are dominated by the northeast tradewinds. 

With respect to beach erosion, it is well known that a near-vertical sea wall inhibits the 
deposition of sand at its base due to its high energy reflective nature. It is also 
documented that there is a minimal amount of littoral motion in this reach. This is shown 
in the field by the lack of dredging of shoaled material in the entrance channel since the 
harbor was originally constructed in the 1950's, as well as the small or nonexistent fillet 
at the front of the breakwaters. 

Comment 41. I disagree with your projection of a rise in property values as a result of 
the harbor improvements. What provisions are being made to compensate the property 
owners when property values go down? 

Response. The projections of a rise in property values are based on the professional 
judgment ofHED real estate appraisers. No compensation is required for property 
owners. 

Comment 42. I wonder why "Harbor oscillations were not considered in the earlier 
study by Lillycrop et al." Also, from Chapter 5 Conclusions, "a. Plan 6 is satisfactory .. 
." and then b. and c. with conclusions based on different conditions. Was any baffling 
ever thought of or discussed. Too bad you can't be more objective in your evaluations of 
alternatives. 

Response. Harbor oscillations were not raised as a concern until the development of 
Alternative 6, with its addition of confined comers and with no breakwater from the 
south waves. It was at that time decided to conduct a study to determine whether harbor 
oscillations might be a problem with Alternative 6, and that study was then updated to 
include the other alternatives. You can find the updated study in Appendix K of the 
DSIIEIS. The results of that study are that harbor oscillations would be expected to 
increase at low frequencies with both Alternatives I and 6, but that these oscillations 
would not be problem. 

The FSEIS stated that Plan 6 is satisfactory in reducing harbor surge, which relates to the 
height of the waves in the entrance channel and berthing areas. What is not satisfactory 
is related to the orientation of the interior mole and the wave LENGTH, creating a 
dangerous "following sea" condition. Also see response to comments nos. 17 and 20. 

We are uncertain as to the meaning of your comment regarding baffliJ!g. 
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The Surfer's Journal 

Comment 43. Surfing is important to the economy and culture on Maui, and provides 
high quality, intensely valuable recreational experiences for both locals and visitors. 
There is no proven strategy for mitigating the loss of a break, especially a world class 
break like Ma' alaea. 

Response. The Ma'alaea Pipeline surf break, which is known internationally as one of 
the best waves in the world, would not be affected by the proposed project. One surf site 
known as Off-the-Wall would be lost, and impacts to two other surf sites have been 
avoided with project modifications. 

Tim Slack 

Comment 44. I have concern that the length of the south breakwater extension will not 
be sufficient to block swells coming up the Alalakeiki Channel during kona stonns. The 
FSEIS has been very well done. 

Response. Our analysis has determined that the south breakwater extension will be 
sufficient to block swells due to kona storms. 

Steven Taussig 

No comment was offered on the FSEIS. 

Sierra Club Legal Defense Fund, Inc. 

Comment 45. The proposed activity fails to satisfy the Corps legal obligations under the 
National Environmental Policy Act. The FEIS fails to adequately evaluate reasonable 
alternatives to the harbor expansion, direct and indirect impacts resulting from the 
proposed harbor expansion, impacts to water quality and resultant secondary impacts on 
marine resources, impacts to surf sites, including Ma' alaea Pipeline, impacts of utilizing 
potentially toxic fill material. In addition, the FSEIS fails to include a substantive 
response to all comments received, including comments from agencies, citizens' groups 
and individuals, despite an obligation to respond to all substantive comments and any 
opposing views on issues raised. 

Respon~e. Responses to specific comments are provided below. 

Comment 46. The Corps did not adequately address concerns raised by other federal 
agencies in fulfillment of their duty to protect wildlife resources. One example is the 
Corps' decision to issue the FSEIS prior to completion of a final Fish and Wildlife 
Coordination report, despite recommendations from the U.S. Fish and Wildlife Service, 
the Department of Interior and the Environmental Protection Agency ~at the final 
FWCA report be included in the FSEIS. 
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Response. See response to comment no. 16 above. The FSEIS did contain the reports 
and recommendations of the Secretary of the Interior on the wildlife aspects of the 
project. It contained the most recent report available. There is no requirement to include 
an FWCA report in this EIS. Only those reports which will be presented to the Congress 
or to any .agency with authority to authorize the construction of water-resource 
development projects need to contain the FWCA reports. The report which will be 
presented to the decisionmaker is the Record of Decision, which will include any FWCA 
reports, as well as the Final Supplement II EIS, and all other required compliance 
documents. In addition, all recommendations of the FWS in the Final FWCA Report 
have been considered and are addressed in the DSIIEIS. 

Comment 47. The Corps has failed to fulfill their statutory obligation to evaluate 
alternatives to the proposed Ma'alaea Harbor expansion, with the result that the FSEIS 
cannot fulfill its purpose of informing "decisionmakers and the public of the reasonable 
alternatives which would avoid or minimize adverse impacts. The Corps has failed to 
respond to the requests presented by the USFWS in its draft FWCA report, which 
identified Alternative 6 as the least damaging to fish and wildlife resources, and 
requested that the Corps (a) refine and analyze a workable project design based on an 
interior mole concept and (b) provide the USFWS with the results for evaluation prior to 
preparation and submission of a final FWCA report for inclusion into the FSEIS. The 
Corps instead responded by analyzing Alternative 6 as originally presented, and by 
incorporating the test results in the FSEIS. This action by the Corps has left unresolved 
the issue of avoidance of adverse project-related impacts to coral reef habitat at Ma'alaea. 

Response. See response to comments nos. 16, 17, and 18 above. The FSEIS and 
DSIIEIS present reasonable alternatives to the proposed action. 

Comment 48. The Corps' rejection of Alternative 6 as it was modeled is not consistent 
with the standards established by the Corps in the FSEIS for evaluation of alternatives. 
The Corps states (FSEIS at 1-2) that "Alternative 6 would not meet the purpvses of the 
proposed action". According to the Corps wave response study, Alternative 6 was found 
to satisfy the Corps' criteria for providing the harbor with protection from the incident 
wind wave and swell climate. The Corps errs when it states in the FSEIS that Alternative 
6 "would actually worsen existing navigation and safety conditions." In addition, the 
conceptual harbor configuration shown in the FSEIS indicates that, at a minimum, 
Alternative 6 would provide for a 30 percent increase in the number of existing berths. 
With further refinement, it is likely that an even greater increase in the number of berths 
could be realized. Consequently, the statement that Alternative 6 does not meet the 
purposes of the proposed action is incorrect. 

Response. Alternative 6 would not meet all three of the purposes of the proposed action 
because it would fail to reduce navigation hazards in the entrance channel. See response 
to comment no.18 above. 
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Comment 49. The Plan 6 Wave Study states that Alternative 6 "can potentially lead to a 
significant increase in the amplitude of harbor oscillation. This information was used by 
the Corps to eliminate Alternative 6 from consideration, but no study of surge reduction 
was undertaken by the Corps for any ofth~ alternatives under active consideration. The 
conclusions that Alternative 6 would cause harbor oscillations that could damage berthed 
vessels and that the preferred alternative would not cause harbor oscillations that could 
damage berthed vessels are not supported by the Corps own testing data. With the 
refinement of a design based on the concept underlying Alternative 6, it may be possible 
to reduce the potential for the development of harbor oscillations. 

Response. See response to comment no. 20. 

Comment 50. The Corps did not consider other means of achieving stated project goals. 
Such alternatives include development of multiple projects to satisfy the three project 
objectives. Specifically the Corps should evaluate the possibility of making internal 
harbor modifications to reduce the existing surge and navigation hazards, in conjunction 
with the development of an alternative project, possibly including dry storage of boats or 
landward expansion of harbor, to provide additional harbor capacity. 

Response. These suggested alternatives are discussed in Section 4.3.1. Because no 
internal modification design could be found which would be acceptable with respect to 
navigational safety, that alternative in combination with other alternatives to provide 
additional harbor capacity, was not considered in detail. 

Comment 51. The FSEIS fails to analyze the impacts of the increased boating activity 
that is expected to result from the expansion of the harbor. The FSEIS contains no 
analysis of impacts resulting from the increased use of the marine environment that will 
accompany harbor expansion, stating that ''the increase in the number of fishing boats 
would likely lead to a small increase in fishing pressure on the commercially important 
species, including the bottom fishery. The exact incremental increase is unknown, but is 
expected to be small." The FSEIS offers no data to support this conclusion. It fails to 
perform even a basic analysis of the fishing areas used by existing slip-holders at 
Ma'alaea and their capacity to support additional use. 

Response. The DSIIEIS in Section 3.12.3, 3.12.4, 4.5.1, 4.5.2, 5.8, 5.10.2, 5.11, and 
5.19 provide information on the impacts of the increased boating activity that is expected 
to result from the expansion of the harbor. Sections 5.10.2 and 5.11, as well as the 
Updated Economic Analysis in Appendix A, provide information on the number of new 
fishermen that would be operating out ofMa'alaea Harbor, as well as an analysis of the 
effect on the fishery catch statewide and in Maui, and the effects on fishing areas. 

Comment 52. The FSEIS offers no breakdown of the percentages of slips at the 
expanded harbor that will be allocated to commercial fishing or charter vessels, or how 
large such vessels will be. The FSEIS does not provide evidence that those vessels on the 
waiting list for new slips in the expanded harbor are in fact currently _ip regular use and 
are exploiting the same resources now that they will be if berthed at Ma' alaea. If it is 
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true that many of the vessels that seek berths at Ma'alaea are currently trailered and 
regularly used, there would appear to be no need for expansion of the number of slips at 
Ma' alaea. 

Response. Sections 5.10.2 and 5.11 and the Updated Economic Analysis in Appendix A 
provide the breakdown of the number of slips that would be allocated to various uses, as 
well as the number of those that are currently operating out of the harbor and how many 
new commercial fishing operations are expected. The list of over 200 on the waiting list 
for berths is sufficient information to support the need for additional berthing capacity. 

Comment 53. The FSEIS dismisses impacts to Molokini Atoll Marine Life 
Conservation District with the statement that the State Department of Land and Natural 
Resources intends to limit the number of commercial permits at Ma' alaea, and wiU 
develop regulations for the use ofMolokini. No evaluation is presented of the likelihood 
of such action being taken, however, nor of the effectiveness of such measures, despite 
the requirement that EIS 's indicate the likelihood that mitigation measures will be 
adopted or enforced. Finally, no consideration is given to the fact that marine resources 
in areas other Molokini Atoll may be impacted as a result of increased boating activity at 
Ma'alaea. 

Response. Since the statements that the State Department of Land and Natural 
Resources intends to limit the number of commercial permits and will develop 
regulations for the use of Molokini are not mitigation measures, there is no requirement 
to evaluate the likelihood that those measures will be adopted or enforced. However, 
since Hawaii Administrative Rules have in fact been adopted to establish boundaries for 
the District, identify prohibited activities, and provide for permits for prohibited activities 
under certain contains, as well as establishing penalties for noncompliance, this 
reasonably foreseeable future action as identified in the FSEIS did occur. Effects to 
Molol<lni Conservation District are further discussed in the DSIIEIS in sections 3 .14, 
5.11, and 5.13. 

Comment 54. The FSEIS mischaracterizes conclusions presented in the National Marine 
Fisheries Service Biological Opinion when it states "According to the Biological Opinion 
from the National Marine Fisheries Service (NMFS) issued on 25 April 1990, the project 
is expected to have an adverse effect on the endangered humpback whale in Hawaii, but 
with mitigation will have less adverse effect than the present situation." The Biological 
Opinion states "the increased vessel activity associated with the expansion and operation 
of the proposed small boat harbor at Ma'alaea, Maui, may adversely affect humpback 
whales-in Hawaiian waters. This determination is based on the likelihood of displacing 
humpback whales from a portion of cow/calf habitat and subsequently impeding recovery 
of the North Pacific Population as a result of potentially lowered recruitment. While the 
exact proportion of impact attributable to the expansion cannot be estimated, it is additive 
to the increasing level of vessel traffic in west Maui waters." Thus NMFS has taken the 
position that harbor expansion will worsen the present situation with respect to boat and 
whale interaction, and will consequently adversely affect the endang~ted humpback 
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whale population. As a consequence, the FSEIS must further assess impacts on 
humpback whales resulting from expansion of the harbor. 

Response. Although the Biological Opinion does contain the language you quote, it also 
states that the proposed activities are not likely to jeopardize the continued existence of 
humpback whales or green sea turtles in Hawaiian waters. Increased vessel activity 
associated with the expansion and operation of the harbor may adversely affect 
humpback whales, based on the likelihood of displacing whales from a portion of the 
cow/calf habitat. Despite the potential for adding vessel traffic, the benefits of 
consolidating vessel activity in existing facilities and preserving nearshore cow/calf 
habitat in other areas of west Maui outweigh the possible adverse effects of displacement 
of humpback whales. NMFS also stated that adverse impacts to whales from vessel 
traffic will be reduced compared to impacts from expected increases in vessel traffic 
without the project. Therefore, the long-term overall net effect on the humpback whale 
population, particularly with the implementation of measures to protect it during 
construction, would be beneficial. Sections 5.8.3 and 5.19 of the DSIIEIS provide a 
discussion of effects on endangered species. 

The reasonable and prudent alternatives and conservation measures identified in the 
Biological Opinion will be implemented in conjunction with any project construction. 
The likelihood of those measures being accomplished is excellent, since the Corps, 
NMFS, and the State will be monitoring the construction activities. In addition, the 
Corps and DBOR decisionmakers do not intend to violate the Endangered Species Act. 
This statement constitutes the EIS's evaluation of the likelihood that these measures will 
be implemented. 

Comment 55. The FSEIS states that there may be some increase in boat/green turtle 
contact, and reduction of turtle foraging and nesting habitat, but that this is not expected 
to cause any adverse impact to the turtle population ofMa'alaea Bay. This statement 
does not accurately reflect the NMFS Biological Opinion, which states that green turtles 
may be adversely affected by harassment and displacement as a result of added vessel 
traffic associated with the expansion. NMFS stated that an adverse impact to green 
turtles in the project vicinity may occur and such impact must be fully analyzed in the 
EIS. In addition, the likelihood that the green turtle population ofMa'alaea Bay may be 
jeopardized should be fully analyzed. 

Response. The Corps has adopted NMFS Biological Opinion as its evaluation of impacts 
to endangered species. That document was included in the FSEIS, which is incorporated 
into tl.ii~DSIIEIS. The impacts to such species have been fully analyzed. 

Comment 56. The FSEIS states that no effects are expected on endangered hawksbill 
turtles. More recent information is available, however, which the Corps is obligated to 
consider in the FSEIS. According to information obtained from NMFS, two hawksbills 
were observed nesting at Ma'alaea in the summer of 1993, one of which was killed after 
being hit by a car. The total nesting population in Hawaii in 1993 w~ 24 turtles, 
meaning that the two at Ma' alaea represented some 8 percent of that year's known 
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nesting population. Observations during the 1994 nesting season have recorded only 3 
nesting females statewide, confirming prior indications that hawksbill nesting in Hawaii 
may be cyclical, with turtles nesting once every 2 years. 1bis information implies that 
the total female nesting population may consist of as few as 25 individuals. Taken in this 
light, the record of two nesting attempts at Ma'alaea Bay in 1993 is extremely significant 
and must_be analyzed in a revised EIS. 

Response. Subsequent to NMFS 1990 Biological Opinion, information came to light that 
an endangered hawksbill turtle nested in Ma'alaea Bay. Nesting on the beach fronting 
Kealia Pond National Wildlife Refuge was confirmed. In 1993, HED determined that the 
proposed project was not likely to affect the hawksbill turtle. FWS concurred in 1994. In 
1995 NMFS stated that at least one or two hawksbill turtles may be present in Ma' alaea 
Bay during the nesting season and that adverse effects from construction could occur, 
including disturbance, injury and mortality from blasting. A revised Incidental Take 
Statement was provided to supplement the 1990 Biological Opinion to include the 
hawksbill turtle. Measures identified in the Incidental Take Statement to reduce the 
potential for injury and mortality to turtles will be implemented, as required by law. 
Section 5.8.3 discusses impacts to federally listed species and consultation with NMFS 
and FWS. The proposed project complies with the Endangered Species Act. 

Comment 57. In a Biological Reconnaissance Report issued in 1979, the USFWS 
recommended that the Corps consider modifying the existing harbor channel entrance 
rather than cutting a new channel. The report also recommended that measures to reduce 
sedimentation of harbor waters from storm water drainage be included in the proposed 
project design. The latter concern was reiterated in both a preliminary FWCA report 
issued in February 1980 and in a final FWCA report released in June 1980. In its most 
recent draft FWCA report, the Service recommended that the Corps develop measures to 
protect the quality of water in Ma' alaea Harbor from project-related impacts and 
incorporate these measures as part of the proposed project. Despite this recommendation 
by the USFWS that the Corps develop measures to protect the quality of water within 
Ma'alaea from project-related impacts, the Corps' Public Notice for Ma'alaea Harbor 
states explicitly that "turbidity within the harbor will not be controlled during 
construction." The Corps does not fully evaluate impacts to water quality, but instead 
identifies the existing storm water drainage ditches as the primary cause of sedimentation 
and high turbidity levels. 

Response. The most recent FWCA report (at that time, the draft) was used as the FWS 
recommendations. As you stated, in that report the Service recommended that the Corps 
develop:measures to protect the quality of water in Ma'alaea Harbor.from project-related 
impacts and incorporate these measures as part of the proposed project. The existing 
sediment input from the stormwater discharge IS the primary cause of sedimentation and 
high turbidity levels. Water quality impacts are discussed in detail, including direct, 
indirect, and cumulative impacts, in Sections 3. 6, 5.4, 5.5, and 5.19. Section 5.18.2 lists 
numerous measures that would be implemented to protect the water quality of the harbor 
and bay from project-related impacts. 
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Comment 58. The impacts of anticipated increases in sediment loads coming into the 
harbor, in combination with the increases in boat traffic and potential changes in harbor 
flushing characteristics, must all be fully analyzed in a revised EIS. 

Response. Sediment loads coming into the harbor are expected to decrease in the future, 
not increase. Sections 3.6, 5.4, 5.5, and 5.19 discuss future sediment loading, impacts 
due to the increases in boat traffic and changes in harbor flushing characteristics with 
respect to water quality. In addition, Appendix Hof the DSIIEIS contains a preliminary 
evaluation pursuant to 40 CFR 230, Guidelines for the Specification of Disposal Sites for 
Dredged or Fill Material (404(b)(l) Evaluation), which is incorporated into the DSIIEIS 
and which contains further details regarding water quality impacts. 

Comment 59. The proposed alternative would permanently and irrevocably destroy or 
impair three unique surf sites and this impact must be more fully considered than it has 
been in the current FSEIS. 

Response. The proposed project would result in the loss of one surf site. Impacts to the 
other two surf sites have been avoided through design modifications. See Sections 
4.4.2.1 and 5.10.1 of the DSIIEIS. 

Comment 60. The Section 404 Evaluation states that the disposal operation is not 
expected to violate the Toxic Effluent Standards of Section 307 of the Clean Water Act. 
However, no data on the toxicity of harbor sediments, which will be dredged and used as 
fill, are included in the FSEIS. 

Response. See Sections 3.6, 4.4.2.3, and 5.4 for the results of the bottom sediment 
analysis completed in 1996. The laboratory results of the analyses are presented in 
Appendix B of the DSIIEIS. None of the substances tested were above allowable limits, 
and most were below the detection limits. 
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Officer In Charge 
U.S. Coast Guard 
Station Maui 

District Engineer ICEPOD•EO-PV) 
US Army Corpe of Engineers 
Attn: w.e. Lennan 
Building 230 
Ft. Shafter, Hi. 96858-5440 

Gentlemen: 

'--

Maalaea Harbor 
Maui, III. 96793 
808 244 7235 

11460 
13 SEP 9,4 

Subj: ENVIRONMENTAL IMPACT FOR MAJ\LAEA HARBOR, CW94-0003 

Extensive review of the Final Supplemental Environmental Impact 
Statement for Maalaea Harbor and Public Notice No, CW94-0003 has 
not addressed the impact to U.S. Coast Guard Station Maui's 
search and rescue missions. 

The impact during the dredging of Maaloea harbor will increase 
the response time to distresa· vessels and personnel. The 
difference between minutes could mean life or death. 

The impact during the reconstruction of the existing boat ramp, 
if it is closed off completely. Would increase the response time 
of the units vessels by 15 to 20 minutes, if they were to be 
launched at the Kibel boat romp or 25 to 30 minutes at Mala Wharf 
in Lahaina. This would not include any additional time to 
transit to the distressed vessels location. · 

If you have any questions pleas! call 808/244-7235. 

/-~ 
Copy: Group Operations Officer 

.. 
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U '12/1122 

t.1eutonant Col on~ 1 H. Bruce tl llott 
Dl ■trl~t Enqlneor 
U.S . j\rmy Corps of EnQ1neers Olatrl,:t. Honolulu 
l\ttn , CEPOD • f'.O•&D•PV/t.ennan • 
BuLl<llnq 230 
Fort Sh•fter . HawAll ,,as&• S440 

r>f'Ar Lieutenant colonel £114.ottt 

NOV 15 i994 

The U. S. Depart~ent of the fnterlor &Depart~•nt) hal revlewed the July 1994 
Tln~l Supplo~ental £nv1ron~ental l~p•et St&tem•nt (F$£1St for Ka 'al•ea Harbor 
f o r 1..l9ht-Oraft. V•••el ■ , Kau.l, Hi1w1ll. the (ollowlnq corfWMtnt• are provldod 
for your c:on•lderatlon when pr1parJ.n9 tha Supplefl\antal Aecord of O•e lalon 
fSROO). 

r;tllERIIL C01111ElltS 

Tho preferred 1lternatl-• pl~n pre1ented ln th• r-s&rs dlfforo from the one 
contai ned ln tho Draft Supplemental £nvlronmenta1 Jfflpact Statement (DSEISJ . 
tho prlnclpal dl(ference• atei (a) the wldenln9 of ~he ••i•tlng ■outh revotted 
mole hae b11en · •ub1t•ntlally roduced•, (I:>! the •mount of drodqed taaterla l h•• 
been reduced Ir°"' 44,000 cublc yard■ lyd1 I to 27,000 yde1 , and IC) the 
do■tcuetlon of coral-reel habit•~ off the end of the eaet bre•kwator ha1 been 
r•duced fr~ J . 6 •er•• f•c• to) Ae. Howeve~, we•~• unable to evaluat• the 
,e~a.eed alternative plan b•cau•• pertinent Lnformatton on tho ,area■ and 
alllOunta of the propoHd projact•relatad dr■dginq and fi I ling l a fflloelnq, 
lnconel9t•nt. and contllctlnq, 

1n addition, tho FSEIS wae l••~•d before aubmla■ lon of the Fl■h and WI i dlife 
,arvl~e•a CfWS) tinal Flah and WIidiife Coor<llnat lon Act [FllCAI report , The 
Ntfilfitlfl4Jnt. rnvlrnnft'lental Protoctlon ~q•ne-y, and our- rws all c:-ecoft'IMtndod tha 
r,nal FWCA report be Included. In tha Draft FllCA report, our FWS Identified 
Alternativ• 6 •• th• l•••t damaqlnq •lternatlve plan t o Federal tru•t specla• . 
1mpltt111entinq Alt.ern•tlve 6 lilOuld involve conetruetlort of .an internal mole. 
whlch would reewlt ln re•trictlnq dlrect dcedga &nd f lll 1rapact• to wl thln 
••l•tlng harbor boundarl••· Alter-nat l ve 6 t:onvey■ a concept rather than & 

epeclflc dotalted plaft, A■ a rewlt, rws roqueeted the Corpa of Enqlncora 
[Corp9) develop a workable project dealgn bued on tha concept undc,lylng 
Alternative 6 and p,ovlde th• deelgn to the rws ro~ evaluation prlor to 
preparation and oubffllae,lon of a Flnal rwr::A report. tnetead, the Corp• furthor 
1nalyied Altarnatlv• 6 a• p,o■ented In the DSEIS, and lncludod the teat 
ra1ulte ln the · FSEIS , Our rws •hould have been glvan an opportunity to 
complete the rlnal nrc~ report prlar to Corp■ • loau•n~e of th~ rsEtS. Thu■ , 
the l••~• of avoidance of adv•roe projact-relatod impact• to coral-reef 
h•bltat at Ha •ataea ffArbor r•~•ln• unaattlad . 

B 

..J 

Lieutenant Colonel H, Bruce !lllott l 

SP£CIFIC COHH!HTS 

h1'Je t- ;t , C:b1pt,-L.L,....l!!"""trY, I ,l, lt1u11 Xiii 19 II b1olyo4 Th• JPS£ls 
Incorrectly etate■ that tho Corp• haa re1ponded to a requeet from FWS for 
"additional conolderation of an alternative whlch would rutrlct all 
i~provelllont• within the ••latlnq harbor boundarie• to avoid any llllpact• to th• 
marlno environment outelde the harboc.· The Corp• re1ponded by c0nductln9 
·further etudy of Alternatlve 6... Tho rws dld not reque■t further etudy ot 
Altornatlvo 6 ln the .July 199l D<aft FWCA <oport. They uquHted "that the 
Coc:-pa roflne a work•ble deai9n baaed on the concept underlying Alternatlve 6.• 
Thue, our requaet rema1n• unfulfllled. A reepon•• to FWS' ■ r■quoat ehould be 
made the find dOCUIDOnta. 

The FStts atat-■ "Altarnatlve 6 would not llleet th• purpo■ee of the propoHd 
Actlon- •• lleted on page 2-1. However. Appondl• G contaln• a report entltled 
·uave ~••pon•• of Propoeed l~proveniont Plan 6 to the Small Bolt Harbor at 
Ha 'alaea, Haui. H1wa11• (Plan 6 Report), which atate• that ••tan 6 aat1efl•• 
tho (Corpa• J criteria for providing adequate protection in the channel and 
borthln9 areu .•• fro,a lnc:ldent. wlnd wave anli swell cll111ata , • Aleo, the 
conceptual harbo, conflquratlon ehown in Figure 15 on page J-18 lndicatH that 
at a mlnl•um ~lternative 6 would provide for a JO percent l nc:r•••• In th• 
number of o•i ■tlng berth■ • ~n even gr••t•r lncre■•e ln the nuff'lber of berths 
could be achieved by refine.aent of• deel9n baaed on the concept underlying 
lllternatlva 6. Thereforo, the information contalned In the FSl!!U oupporta th■ 
concluaion that Alternative 6 would -•t the purpo■e• of tho propoood action. 
Because the Lnterlor mole concept would accomplleh the otatad pro,oct purpoHI 
whlle rHtrlctlng dlrect project-related l,opacte from an area uaed by Federal 
tr~et •P•cl••• thl• •ltern•tlve 1ho11ld contLnue to be con■ldered. 

Tho FSEIS further atatea Altarnatlva 6 •would actually woraen exiotlng 
navigation and oafaty condltiona.• Thi• etatoment la not aupportod by the 
tut r■aulta, Te■t rooault■ preoentod ln the Plan 6 Report Indicate that wave 
heights In the entrance channel would be greater than l feet (ftl only 7,S 
porcont of the tillle per year and that wave halghta in the berthing area would 
be greater than 1 foot only 1,9 perco11t of tho tlmo per year. The1& ra•~lta 
are below the Corpe• llmitlng criteria for the propo1ed harbor deelqn 
lmprovemont ■ (Appendix G report ontitlod •wave ~eaponae of PropoHd 
Jmprovofflent1 to the Slll&ll Boat Harbor •t H._'al•••• Haul, Haw•ll•). ~eflne,nent. 
of a deatgn baaed on the concept underlying Alternative 6 eould achieve even 
botter navlqatlon and 1afety. Therefore, teat reeulta lnd Lcate the potential 
for a refinod deelgn baaed 011 tho interior ,aole concept to Improve navigation 
and berthing while preventing diroct pro,■ct-related l10pacta in on area 
cucrent.ly uaed by Federal truet ■pecle•a 

teat 1-J. Cb&Rttc J, Alt,1ra1t.ix••· l,2,2, Ftdtrt ) &lt1rn1t1v,1 C'pnf!dlr«d to 
~ The FSEIS etatee tho preferred alternative "h ■llllllar to the ■elected 
plan idenUUed ln the 1980 CDll)Flts. • The di,aeR9lon■ of tho oouth breakwater 
eaten■lon, entrance channel, t~rnlng ba■ lnt and ace••• channel preeented Ln 
tha FSEIS aro identical to thooa pruentad in tha DSEtS, However, the FStlS 
■tat•• that the eouth re•etted IN>le "ha• boen eubetantially reduced ln •r•• 
fro'" the deelgn Ir, the 1980 ■elected plan,• which wu p,■ .. nted u the 
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Hleeud alternattve ln th• DSt:IS. The •-nt ol thll redt>ctlon l■ not 
ldentlfled ln the rs£IS, but bued on the flqurH deplctlnq the projeet elto 
th•t were lncluclvd ln th• doc1.1111ent1, we .,■timate the reductl°" to be 
appro•i11W1tely o.e .ic of flll. Sine• the dl,..n•Lon• of t.he other project 
to.at.ur•• have not changed, the FSEJS 11 unclear how the total dredge acrea90 
lncreaao■ from S,l ac ln the 0S£15 to 6.1 ac ln the FSEIS t•• atatad on P•9• 
J-22), How th• quantity of dredqad ,uterlal lo reduced by l9 percent when the 
•••• al dredqlnq vu lncreued altla should be elarlflad. It le el,.llarly 
uncle4'r how t.he lo•• of coral~reef ~•bitat from entrance ch.annal dredging off 
the •nd of the eaat breakwater va■ ~educed 23 percent froM 2.6 ~c in the DSEJS 
to 2 ac in the tSEIS wltho~t reorientinq the propo■•d new ch~nnot. Clear And 
cone1•t•nt Lnfoc-m•tion on the propo1ed project need• to t,e pce■ented ln the 
final docu,aenta to ev•luate project.-rel•t•d lapact.a to ft.■h and wildlife 
re•ouccee. 

1!&11 l-19, Cbao...ter J, Altocottl"v•, J,5, Alttrnatlv&■ Ellmln•t.ed rroffl 
~t~llud Pltnolna It l• ■t1ted th•t ·ducln9 ■ou.~h ■well condition■ •n 
tntornal oaclllation would develop int.ha harbor. caualnq d1ma90 to berthed 
ve■■el■.• However, •cC"ordlng tot.he Plan 6 Report, lncreaee■ ln harbor 
~•c1llat.lon• Aro potent1al rather th•n definite. Aleo, the harbor o■clllatlon 
t.eut coaulte •ppaac to be lncon~lu•lve d~• to li•ltatlon■ lnhorent ln the 
tlarbOr O model uaed foe t.M teat.. rurtheraore, other pro,eet. altornatlvea, 
including lllterMtlve 1 (Pref•rred l\lternatlveJ, were not tHted for harbor 
o■clll•tlon■ for c0111tparl■on with Alternati~• 6. ~herefore, teat reaulta do 
not tuppoet •he follavlng c,onclullona, ca/ lllternatlve 6 would eauH harbor 
osc1llation• that would daffla9• berthed v••••l• and (b) the preferred 
~ltorn~t.lvo would not cauae harbor o■clllatlone that could d•••g• berthed 
·,o■e•i•. oev•to,-ont of harbor o■clllatlon■ ••Y po••lbly be reduced by 
rot inlnq • 1.1o•lqn based on the lnterlor aale conc•pt. Thl• ce{lned dealgn 
Jould at■o provont project-c-elated h1pact.■ ln •r••• currently u1H1d by Federal 
trust ■pecles. 

The rst:ts etatu that •tlM l1uehln9 ch■racurl■tice ol the harbor under 
Altornat.l~e Plan 6 were the wuret of tho■• an1ly1ed, lncrea■inq the flu•hlnq 
pnrlod '"°"' the pre■ent 2.9 day■ to an ■■tlr1at.ed 6.l day■.• However, the 
IIPl"'ndlx a report entitled, "Hu-rleal Hydradyna•lc Modellnq and fluahinq 
Study at Ka•11aea Harbor. Haul, Hawaii" lndleat■• that• period ol le•• than 
10 day• ehould I>« conalder•d ■eeaptable fluehlnq ~1- for a harbor baeln. TIM 
bloloqleal aHoc,te ol •lowinq fluehlnq ti""' within aeeeptebl• li•it• at 
l'W •o1t1ea. H41rbor are not. addrea■ad ln the report or ln the FSEJS. The.:-efora, 
the 1tetlff1Ated fluehlnq tlN for lllternatlv• 6 don not ■uppart the concluelon 
that reflnement of a de■ lgn baeod on the lnterlor ,aole concept, whlch would 
re■trlct direct. project-rolat•d frot11 coral reef habitat currently u■ed by 
Federal t.r11at •peeiea, ahould b• rejected. 

It l• •tated on paqe 5-18 that -the watec q110Uty of the harbor would eontlnue 
to deqrade a• a reeult of lnereaead inland developoent unrelated to the 
propo1ed projec~. The lncreaaed vea■el traffic &ntlc1pated ao a roau1t of the 
harbor 1 .. proveeaent• would lncr•••• turbldlty in the harbor, reaultlnq 1ft 
•d«Htlonat •,cceed•nco■ of w•ter quality ■tand•rde for turbldlty.· Therefore, 
no ••tter what alternative le l•pletMtnted, watar quality ln the harbor le 

v 

Lieutenant Colonel M. Brue• ra llott 

••pected to deer•••••• a roault of lncreaalng eedl .. ntatlon. A• •t•t•d ln 
the rws Draft ,,,Cl\ report, the eoral reef frontinq th• harbOr 11th• habltat 
of Major concern for th• propoeed project and th• degraded, ~•,lne benthlc 
habitat• vlthln the harbor are eoneldered to be i■portant but of l••••r value. 
Clven the c:hronle Hdlfflent eonditlon■ in th• horl>Or and the tlgnlficant value 
of -rlna r••!"'re•• in Ma• aloea Bay, the biological effect■ lrOffi th• e•tl-ted 
flu■hlnq rite reductlon •hould be lnve1tlgated. The con~lu■ion that adver•• 
effect• to (iah and wildlife ceaourcea would be caused by the fluahlnq rat• 
reduction aetilllAted for lllternatlve 6 i■ not 1upported by data given in th■ 
FS£tS. Therefore, it may b• p~•~•tuc• to u■• ln•dequate ftuahlno •• • r•••on 
to reject devolopaent of an a.lternatlve that would re■trlct direct project• 
related lr1pacte from h1bltat currently ueed by federal tru■t apec:i••· 

SUIIHI\RY COIIHENTS 

The lat.e■t. propoeed dredge and flll •r••• and areount■ are not clearly 
preHnted ln the FSEIS, and ehould be clarified ln the flnal doc:u-nte. Th■ 

NS' ■ requeat for a workable de■19n baaed on th• concept underlyln9 
Alternative 6 le not •ccurat.■ly •tated in the FS£JS. Thu■, th• corp• h•• not 
yet e0111plled with our requ■at foe• teflned de■lgn, and th• i••u• of avoiding 
project-related l~p•ct• to coral-reef hablt•t at H•'•l••• resnaln• uneettled. 
The Depart-nt rec.,..•nd• nealving thh 1-■ue vlth rws bdore heulnq the 
SROD. 

The FSEIS doe• not adequately addre•• the concern■ for protection of flah and 
wlldllfe truat raaourco■ th•t the Departfll4tnt prevlou•ly pr•••nted. The rws 
••lntaine the internal 1n0le concept underlying Altarnative 6 could be 
dovoloped Into a practleal alternative that would be the leut envlronmentall'y 
da,...qlng aaong tho■e under eon■lderatlon to coral-reef habitat uHd by fedeul 
tru■t apoclee. Thi• leaue •hould ba re■alved prlor to dlecua1ln9 potentlal 
projeet Mltl9atlon, and •itlqatlon for unavoldabl• la•••• ta fleh and wlldllfe 
reaource■ aho~ld be developed prior to the corp•• l••uance of the Supplctn1•n~al 
ftecord of Dec,l■lon lor the 11a•olaaa Harbor projec:t. 

We apprechu tho apportunlt:r to provide the■• coonent1. 

5lncerely, 

IN . .l, i1,w~ 
NUii• R. Taylor 
l\ctlng D1,eetor 

~ 
Office of EnvirC>fUOlnt■l 

and Campllanc■ 
Policy 
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United States Departtnent of the Interior 

US. GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

677 Ala Moana Blvd . , Suite 415 
Honolulu, Hawaii g6813 

1-.;RfrlYRFHR rn 

August 29, 1994 

District Engineer 
U.S. Army Engineer District, Honolulu 
Attention: EPOD-ED-PV/Lennan 
Building 230 
Fort Shafter, Hawaii 96858-5440 

Dear Sir: 

Enclosed is the joint Federal and State of Hawaii Final Supplemental 
Environmental Impact Statement for the Ma'alaea Harbor for Light-Draft Vessels 
which we were not allowed sufficient time to review. 

Enclosure 

C 

Sincerely, j/,1!t~fi/r 
William Meyer 
District Chie 

\ 

---
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Rcr. No. C-RRR 

Mr. Ray H. Jyo. P.E. 
Dircclnr ol' Engineering 
l>c11ar11mm1 of1hc ,\rmy 

October 14, 1994 

U.S. Army Engim:cr 1Jis1rict. 1-lonolulu 
Building 2:10 
Fl. Shafter. I law:1ii 9(1!158-5440 

Dear Mr. Jyn: 

,.u--..n. ..... .. ,.,.,. ,...,... ...... ,.,.,. 

Suhjcc1: 1 lawaii C11:is1,tl Zone Management (CZM) Pmjlrnm Fcdcrnl 
Cnnsislency for Improvements In the Mm1lacn llnrlmr, Maui 

The pruposcd impmvcmcnls 111 lhe Mm1lnc1111.irbur, cnnsisling nf re:1ligning 
the enlmncc channel uml modifying 1he cxisling brc.1kwn1cr, were reviewed for 
eunsislency wi1h I law.ii i's CZM Prnl!r.1111. We do nnl concur with lhc CZM 
asscssmcnl m1tl lindini; lhat lhc uctivily is c1111sis1c111111 lhc 111mdnm111 c:itlcnl 
pmc1icahlc. The pmpos:11. which includes lhc preferred Al1erna1ivc l'hm I 11111I 

lhrcc olhcr nhcnmlivc phms, is U!.!l consislcnl whh lhc 11bjcc1ivcs :11111 policies nf 
1hc I law:1ii CZM Prni:mm :md 1hc I lawnii CZM Lnw, Chuplcr 2ll5A. J 1;1w;1ii 
lkvisc,I Staltllcs. Alllmugh we h:1Yc no nl~jcctions 111 cnnstntcling impmvcmcnts 
111 lhc Maalacn I larhor, we have specific concerns nbuul impacls Ill rccrc;1ti11md 
resources and coasl:il ccnsyslcrns ns c:itplnincd below. 

Cn111Jic1s with CZM Rccn;;11i11mJI Resources J'nlicic:; . 
II is a CZl\·I policy IO prolccl puhlic rccrc:11ior111l opporlunilics. Tiiis includes 

nmn:,ging coastal uses to ensure 1ha1 puhlic use and cnjoymc111 nf coastal nrcns arc 
nut 11rcd111k•d ur,,!ismplcd. 

D 

Mr. Rny l·I. Jyo 
Pngc 2 
October 14, 1994 

..._, _,/ 

The hnrbor improvements proposed in Alternative Plans I through 4 will 
destroy nl lcnsl one popular surf silc (Qff.1he-Wall) and reduce the qunlity of 
wnvcs nt II second surf silc (8111.1.'s No. 2), and eliminate a sandy beach wilhin the 
hnrbor. The Hnwnii CZM Law rc11uircs the rcplncemenl of coastal resource.~ 
hnving significant rccrcationnl vnlue, including surfing sites and sandy benches, 
when such resources will he unavoidably dnrnnged by development. TI1e proposal 
docs not include replacing the recrcnlional resources which would be desiroycd. 
We conclude lhnl the proposed irnpro,•emcnls directly conflicl wilh CZM 
recrcalional resource policies. A finding thal the projccl is inconsistcnl with CZM 
rccrealional resource policy was stated in the Final Supplcmcnlnl Environnumtal 
lmpncl S1n1e111en1 (SEIS) for lhe projccl (July 1994, p 5-16). 

Conllicts with CZM Coi]sliJI Ecosysrc;ms Policies 
11 is a CZM policy 10 preserve valuable coastnl ecosyslcms of sirnificanl or 

economic importance. Mnalncn Bay is rich in biologicnl resources such as the 
cnJangercd humpback whale, 1he 1hrcn1ened green sen turtle, hish w:11er quality 
nnd diverse mnrine ecosystems comprising of com! reefs, fishes nnd limo (algae) 
beds. These resources nre nlso economically importnnl to both the Counly of Maui 
nnd lhc Slnlc. 

11,e lmrbor improvemenls will des1roy up 10 13.0 acres of aquatic habilal nml 
nssocirited biulogicnl cmn1111mi1y (SEIS, p. 5-5). According lo lhc U.S. Fish nnd 
Wildlife Service (FWS) rcporl dn1cd July 1993, 1hc nqunlic habitat lo be destroyed 
or nffcctcd is n significnnt mnrine ecosyslem of coml reef, diverse marine faunn 
nnd nlg:ic. 11,e FWS nlso ldcnlificd lhc n1Tcc1cd arcn ns nn imponnnt rcsling nnd 
reeding hnbitat for lhe thrcntencd green sen turtle. 

We arc concerned thal the harbor improvemcnls will increase boaling 
nclivily in Mnnlnen Dny which is idcnlified ns n major humpback whole nursery 
nrc11 in the U.S. N:llionnl Mnrinc Fishc.-ics Service (NMFS) "Endm1gcred Species 
Acl Sccliun 7 Cunsul1n1ion Biologicul Opinion (July 23, 1990, p. 3). The NMFS 
biolngicnl opinion (JI. 8) concludes 1ha1, "lhc incrcnscd vessel nctivily nssocintcd 
wilh lhc cxpnnsion nnd opcmlion of lhe proposed small bo:it horbor al M:mlaen, 
Maui, nmy ndverscly affccl humpback whnles in Hnwniian wnters." This polentinl 
for the project 10 ndverscly nffccl the cndnngcrcd humpback whale is a dirccl 
conflict with CZM coastal ecosystems policies. 



Mr. Ray II. Jyo 
t•mic .1 
Oi:iohcr 14. lt.lCJ-1 
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\\'all'r q11:1li1~ ,l.-gr:11l:11io11 is :1111icipalctl from CIIIISlflll'lillll :11:li\'ilics und lhe 
i11nc:1sc1I l'll1:11inl! :1,·1i, i1y. ,\i:rnttling 1111hc Sl:IS (p. !'i-111). "!he im.:rcascd ,·csscl 
1r:1flic :1111idp:11cd as a rc.suh nf lhc harhor impm,•cmcnts would in,.:rcasc 1111 h1di1y 
In lhc harhur. n•~uhing in :11hli1i1111al c:'lcccdcni:cs uf willer 11uali1y stm1danls fnr 
1tuhidi1y. • ,\ C:Z~I n>:1s1al ccosys1c111s policy is to prohihil 1111111 ,inti w:llcr uses 
\\'lu,.:h , inl:uc ~lah.' w:11,·r quality sl:11111:mls. In :11ldi1i11n. we lind ii 11nai:c1·p1alih: 
1ha11111h111i1~ ,, nhin the h:nhur w1ll n\ll he i:1,n1mllcil during c1ms1111c1ion. 
al't:nrtling 111 the Sl:IS Ip 5-l'J). 

,C7~1t,i'l\'.!li.:.d}N-•,ri'..!!! 
For the rc.i~nns cued abmc. I law:1ii CZM Fcdcrnl consislcncy is dcni.:11 \i1r 

lhc i\l:1:11:ica 11:uhur rmpro\'cmcnls as pmpusc1I. I hnvcvcr. lhc pruposal can he 
hn,ught into compli:111cc with I lawaii's CZM l'rogrmn lhrough one of 1hc followmg 
nptinn~. 

I. Select :111 ahcrnali\'c tlcsii;n whid1 will 11111 destroy nr affect :my surf 
sites or sm1dy heaches. m1J will have negligible impacts on marine 
resources. The Ahcmati\'e Plan (1, whkh w;1s cli111i11;11ed frunr 
cnnsidcr:r1in11 hci::111sc rt ditl nnt meet the prnJcct ohjr,:tives. or other 
plan~ whid1 would 11111 dcs1111y surf si1es or s11h~t:1111ially degrmlc marine 
1cs11mu·s will l,e c1111s1dcrcd for CZM c1111sistcncy. Such allcnmti\'e 
plans may he suhmiltcd for CZM cunsislcncy review :11111 musl he 
accnmpanic<I wilh informalion cnnlinninl,! dmt surf' silcs m11I sandy 
benches will nnl he tlcgradeLI ur destroyed, and thal impacts on mminc 
resources will he negligihle. 

2. l'rnvide replacement surf sites nf e1111al quality In the e:'lrs1ing site~. 
replace the snnd bead1 an<l mitil)ntc 1111 impacts to 111ar111c rc~ourcc~ \n 
that net cl'lcct of the project is ncclicihlc. 

3. l'rovidc the needed hcrehing spaces nl other sites where significant 
c.:oaswl ccosy.~tcms 11nd recreational rcsnurr.:c~ would not he dc~u oyctl nr 
dcgr:1dc1I. 

4. The options :1hnvc. may he cuml>incd to meet the pmjccl uhjcclivcs. 

The pmjccl 111:,y be rcsuhmiltc<I fur C'/.:M consistency rc\•iew as lung us the 
proposal is simij:1r 111, or meets tire intern of tire four options discussed uluwe. We 

•' 

Mr. Rny II. Jyo 
!'age 4 
Oc1ohcr 14. 1994 

- .../ 

ure av:1ilahle 10 nssist in t.lcvclupinc a pmposnl 1ha1 complies with Hawaii's CZM 
Progrnm. 

Yon have the right to appeal this CZM Fctlerol consistency objection with 
the Secretary of Corn111erce, U.S. Department of Commerce, on 1he grounds 
t.lc~crihctl m the Code nffi:dcrnl Recu!;ilimrs 0115 CFR 9)0(H). 

We .ippreciatc your cooperation in complying witl\ Hawaii's CZM Program. 
If you '""'c :111y qucs1io11s. please c:ill John Nakagawa or our CZM office at 
~R7•2871!, 

Sincerely, 

~.rl~ 
Director 

cc: At.lminiscrntor, NOAA. U.S. Department of Commerce 
Ofncc of Ocean antl Coasial Resource M:111ag1:ment 
U.S. N:itional Marine Fisheries Service, Pacific Area Office 
U.S. rish .ind Wilt.llife Service. Pacific Islands Office 
Deparlment of I le:ihh. Clean Waler Branch 
Dcpartmcnl of Land & Nnturnl Resources, OCEA & DOBOR 
Plun11111g Dcpnrtment, County of Maui II 



_.. · · · · ·• .. UFFICE OF STATE PLANNING 
OfhCI!! of tlJe 6avl!!rnor -,~tlt --~~ .... _.....,,u #0.,.,...tliOIIIOMlllil.._ .. ..,., ..., 
tr•trr•CIOll"P IMIOl/ntf!Ort,11'.t't;.,_.,CCIIM 
tlUIMJllllf •-ts,,.,._. Ml•ltel9 

ltd 'lln. C-'11:! 
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\Ir Ra\· II. Jrn. I' E. 
Dircc1U

0

r or r:;,t!ineerml! 
lkpanmcnt u{1hc ,\rniy 
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De.tr I\ tr. J yu: 

........ ,a,a,r ... , ...... ,....._._.,..,.,.,.,. 

Subject: 1 lawaii Cuaslnl Zone Mmmgemcnl ICZM) l'mgr.1111 Feuer.ti 
Consistency for Improvement~ 111 the Maahic.i I larhor. Maui 

The Ortke ol"(kcan 11ml Cl,;t\lal Resource Mtmn11c111e111 IOCRM). NOAA. 
informed u~ 1M1 Ck11,.,l,cr :!8. 1994. nr :u, err11r in uur CZM cunsl~tency 11hjectl11n 
lcllcr dated Octohcr l'l. l'J1J4. We miMakenly inlimncu yuu lhal our CZM 
cun~i~tency deci~i1111 could he ;1ppc11leu to the Sccretnry of Crnnrncrcc in 
m:ccmlmtl'C with l!I CFR 1J301H). Appl•nls 111 the Secrctury dn nol npply lo direct 
h:deral 11c1h·itic~. 1 lowcvcr. Sccrelarial medial inn. provided in IS CFR IJ.llllG). is 
;t\llllnhlc l'ur Fc1lcrnl activities as authorized in IS CFR IJJll.4:1. 

We also want 111 durily 11ml the specific CZM policies which urc the h:1sis 
for our CZM consistency ohjecliun nre cnli1rcc:1hlt: policies 111' the J lmv11ii CZM 
1 .. ,w. Ch:1p1cr :?ll~A. I l:1wnii Revised S1:11111cs 11 IHS), and the Fctlcmlly :1ppruvc1I 
1 lawaii C-.1'.M l'rugr:n11. Our C7.M cuni.i.~tcncy ohjcc1i1111 wn.~ h<1~cd '"' Ilic 1irojcct's 
c111111ic1s with C'lM policies which were stated in our lellcr tinted Octohcr 14. 
)l)IJ4. A~ rccmmncntlcd hy the OCRM. we :ire providing the stnlutory citntiotts 
hcluw for the applic,thle CZM p11licie~. The fulklwlng cilalinns nre mc11111 tn 
supplcmcrfl 1111: finding~ dii.cusscJ in our CZM cnn~istcncy nhjection. 

1 • 

IVlf, mty It. Jyo, 1•.1:. 
P:1i;e 2 
Nuvcmher4, 191J4 

Co11t]jc1s wi,r, CZM Reca:mionnl Resources Policies 

The project is in cnnllict with the following CZM recreational rcsoun:cs 
policies. 

( 

Section 205A-21c)(I JIB), IIRS. Provide adequalc, accessible. nnd divcr,;c 
rccrcaticmal oppi1rtuni1ics in the co:istnl 1.0ne m11nngemcn1 area hy: 

(ii) Re11niri11g replacement of coastal rcsourccs·having significant 
recreational value. including but nol limilcd lo surfing sites. fishponds. 
:111d snnd benches, when such resources will be unavoidably damaged 
by development: or requiring re11sonablc monetary compensation 10 the 
State for recrc111ion when replacement is 11111 feasible or desirnblc: 

liiil Prnvnling and nmnnging·auequa1c public access. consis1ent with 
cnnscrv111inn or natural resources. 10 ond along shorelines with 
recrenlionnl value; 

(vl Ensuring puhlic recreational use or county, s1a1e. and federally owned 
or controlled shoreline !onus and waters having recreational value 
consis1ent with public safety stand:mls and conservation of m11uml 
resources; and 

(vi) Adopting-\vnter quality s1andards and regulating point and nonpoint 
sources or pollution to protect. and where feasible. restore the 
recrentionnl value or cnaslnl wnlcrs. 

Conllicts wi1h CZM Cn;isial &osy~tcms Pnlicjcs 

ll1e project is in connicl with the following CZM coastal ecosystems 
policies. 

Section 20SA-2(c)(4)(B), HRS. Preserve valuable coastnl ecosystems, 
including reefs, of signilicnnt biological or economic importance; 

(C) Mini mile dismptinn or dcgradalinn or conslal wncc:r ccosys1c111s by 
effective regulation or stream diversions, channelization. 11ml similar 
land nud water u~es, recognizing compcling wnter needs; and 



,u,. 1,t,y 11. ,yo. t·.•~-
1':ice J 
'1,;\'emher -1, I 'l'l•I 

11>1 l'r1111111tl· \\,11,·r 1111.111111,· aml qu:1hty plarnunp aml 111:111:11!l'llll'nl pi:1r11n:, 
\\ l11d1 n·lll·, 11hc t11lc1ame 111 tre,h 1\,1le1 anti 111anne ,·01w,1,·111, :11111 
p111l11h11 l.11111 .11111 \\;11,·1 '"''' \1hid1 n11l;1fl' ,r:1h: w:11,·1· ,111aii1y ,taml:ml, 

G!!.!IJkl:i. \\ J!!u,7.;.1 l•l'lll)IIIIH!, I 1,c, 1'11lk1es 

In mlditi1111 111 the ahu,·c rnlit:k,. we :ii"' lin,1 thar 1hc prnj,·,·1 1m•p11s.1I 
,·1111llkt, wi1h 1h,· f111l11wi11l! t 'Z'.\l cc111111mic u,c, 111,lky 1h11: tu rhi: p111,•11ti:1I 
ath,·r,c ,ucial :11111 ,·nvir1111111c111al impuc.:ls 111' the pmict:I propu,:11 in lhc C.'Z'.\·1 :u~a. 
Th,• ,111:ial impa,h arc due ru the 111,,c·s of ,urt' ,ire,'. lhc ,amly hcm:h. limn 
!,!ath,·rin~ 11pp1•nuni1ks. ,11111 marine 1csmm:cs. The cn,·irnnment:11 imp:11:ts 1wrc 
1l1·,cril>c1I in ti:,· c ·z:-,.t ,·n11,i,1enn 11h1ccti11a in 1he c,,ast:il cc11,ys:c111s .li,cus,icm. 

Scc.:tion :?115,\-:?t'.iJt Bl. I ms. En,urc that i:o:1,1al tlcpc111h:n1 dc\'clnpmcnr 
,ud1 as harhnr, :mil pmts. and c.:o,1,1al related 1lc1·clopmc111 such as I iMl11r intlustry 
f,ll·ili1ics :ind c1ll'rgy gencr:uing foi:ili1ic,. :ire lm::1h:d, designetl, aml i:1111Mrnc1cd to 
111111imi1.c ml\'cr,l' ,nc:ial. 1·i,11al. and c111·irnnmcntal impacls in the cna,1111 11111c 
manal!l'llll'.111 arc:1. 

,\s ,1:11cil in our Oi:whcr 1-t. l1JIJ-t. lcucr 1\C :ire 11111 oppuscd 111 c1111,1ruc1in11 
imprmcmcnls 111 '.\laalac:i 11:irllor a~ long as CZM nnp:n:ls :ire climinatctl nr 
minimi1c1I. If ynu h.11·e ,Illy tfUl!stions. please call Jnhn Nalrn!!awa of our (7M 
olfac al 5K7-:!H7l< 

,I Sincerely. 

.:!:.~ o,16 
l)ircctur 

c:c: Ad111inistra111r. NOAA. U S. l>cpar1111c111 ol C'onuncrcc 
Olfo:e of Occ:m anti C11:l\lal Rc~ourcc Mnn.il!cmcnl, NOAA 
1 C c;: ~•-•~·~ ..... • & • ' • ... • ... 
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October II , 1994 

Hr. Ray H. Jyo, P. E. 
Director of Engineering 
Department of the Army 
U.S. Afflly Engineer District, Honolulu 
Fort Shafter, Haw:il I 968S8-S440 

Hr. Ray H. Jyo, P.E. 
October II, 1994 
Page 2 

-
If you have any further questions, please cill Hr. Hel Hlshlhara of 111.l' 
staff at 734-2161. 

Sincerely, 

(' ~~ 0 . PRI E. SR. / 
Vice Director or Civil Defense 

-
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Septelllber 30,1994 

Hr, Ray A, Jyo, P.E. 
Director of Engineering 
u.s. Army Engineer District, Honolulu 
Ft. Shafter, Hawaii 96858-5440 

Dcnr Hr. Jyo: 

92-429/epo 

Subject : Final Supplemental Environmental Impact Statement 
Ha'alaea Harbor for Light Draft Vessels 
Haul, Hawaii 
THK: 3-6-01, 34 , 43, 49, 50 and 3-8-14, 28, 31 

wasteMoter concerns 
We appreciate the intent to upgrade the sewage treatment 
facilities at Ha 1alaea Harbor and to add pump-out facilities. 
However, such efforts may not be sufficient to address our 
concerns regarding the pollution and water quality of the harbor 
and surrounding area. A comprehensive master plan to collect, 
trea t and dispose of wastewater needs to be developed. 

All wastewater plans must conforn to applicable provisions of the 
Department of Health's Administrative Rules, Chapter 11-62, 
"Wastewater system. " We reserve the right to review these 
detailed wastewater plans for conformance to applicable rules. 

bhouio you have any questions, please contact Hs. Lori Kajiwara 
of the Wastewater Branch at 586-4290. 

Sincerely, 

~~ 
Peter A. sybinsky, Ph.D. 
Director .of llealth 

c: WWB 
I • 

G J 



UHDACAOCNt:TTLINGlE 
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OFFICE OF THE MAYOR 
COUNTY OF' M•u1 

W•IL\ltitU MAUf, t-OIW,t,H M••J 

September 12, 1994 

U S Army Engineer District. Honolulu ' 
Building T•1 
Fort Shafter, Hawait 96825-5440 

ATTENTION: CEPOD-ED-PV {Lennan) 

Dear Mr. Lennan· 

RE. Supplemental Environmental Impact Slatemenl for 
Maalaea Harbor for L19ht-Drafl Vessels, Maul, Hawaii 

Thank you for the oppor1unily to review lhe Supplemental Environmenlal 
Impact Slalement for Maalaea Harbor As noted in lhe pnor comments ol the Planning 
Department, daled January 14. 1993, concerns were idenhfied In areas such as surfing 
impacls, auxiliary impacts, growlh. and lraflic. We also noted lhat lhe areas mauka of 
lhe shoreline tau in the County·s ju11sdiclioo under CZM Regulahons Because ol U11s. 
lhe Stale will have to apply for a Special Management Area permil for the areas so 
affected. 

We also note lhat this project provides for lhe creation ol approx,ma1ely 
100 new recrealional berths. It has been our experience that under present 
regulations. berths are oNen transferred between owners by allowing the transfer of 
owne,ship of vessels wilh berths. We feel that the Slate should address 1111s issue as 
part of their process ol expanding 1he number of available berths 

We look forward lo the Corps or Engineers· and the Stale or Hawahs 
responses to these and related issues during the Special Management Area perm,! 
application process 

Sincerely, 

?L~Z:::.(; 
LINDA CROCKETT LINGf E 
Mayor, County of Maui 

.. .. 

J 
............ ,c,.•••H•@ 
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Hr. Ray Jyo 

COUNTY OF MAUI 
DEPARTMENT OF PUBLIC WORKS 

AND WASTE MANAGEMENT 
t AUO lJ!iE AJtO COOl:S AOUN-,eSfRAUON 

~SO !'OUIU IIIGII SHIEEI 
WA" UKU ~IAUI 11.\WAH ~19l 

Soptombor 19, 1994 

Dept. of tho Arny 
U.S. Army Engineer District, Honolulu 
Fort Shafter, Hawaii 96858-5440 

""tPH H&oaa.e•HE, l s , Pr. 
L• ... u•••""c ... ,,.._ .. , •• ..,. 

U.SSII MILU:n. P€, ""••M>•lt4.,. ".c,u.a~o-...,. 
LlOtD~CW LC(.1'1 ,..,..... • ..,..o_ ..... 
OAVID WISSUAR. PI!. 

s ..... w .... o .... ..­
BRIAN UASHIAO. Pi 

"'0""'•••0-..... 

SUBJECT: Final supplemental Environmental Impact statement (FSEIS) 
HAALAEA HARBOR FOR LICIIT-DRAFT VESSELS . 

Ooar Hr. Jyo: 

We reviewed the subject FSEIS and have the following comments: 

t. Comnents from the Enginoering Division: 

This division has reviewed this submittal and has no comments 
at this time. 

2. Commonts from the Wastewater Recla111<1tion Division: 

This division has reviewed this submittal and has no comments 
at this time. 

l. Comments from the Solid waste Division: 

11 . Altornatlvo 111oana of disposal of droclged 11atorial and 
rock shall be utilized other than disposed of at the 
county landfills, 

The applicant is rcquosted to contact the Solid waste Division 
at 243-7875 for additional inforll\iltlon. 

4. Comments from the Land Use and Codes ~dminlstratlon: 

This division haa reviewed this submittal and has no comMonta 
at this time. 

I • 

Very truly yours, 

~/;;.~~.,-
Public Works , llaste Hanagomont 
Director 

K 
.... ·-•·" •· () 

j 
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BOARO OF WATER SUPPLY 
COUNTV OP MAUI 

P.a.noM 1-,oa 
WAlt.UKU, MAUt, HA.WAIi ell7■3,7'108 

Hr. Ray 11. Jyo, l'.E ,, Oiroctor or Englncerlnq 
Department of the Ar~y 
u.s. Army F.nqineer District, Honolulu 
ft . Shaftor, ltnwal l 9fi858-5440, 

Dear Hr. Jyo, 

Re i Propos11d !\arbor Cor l lght•draft vesseb at Hnalaea, Haul i 
Co"1aents on final Suppl amental Envlron,.ontal Impact Statement dated 
July 1994 

1 
~ . 

Enclo11ed wl th the copy of the proposed final SEIS were 
responses Crom yqdr office to comments we made in our letter dated 
february 11 , 1994 . Copies of the 11ubject letter and your response 
letter are attached. 

We have reviewed the proposed final SEIS and continue to see 
no reference to land-based infrastructure and water consumption 
impacts. Our review included Chapters 4 and 5 as directed by your 
off ice and a search through other sections of the document . I-le sea 
a discussion of ocean water quality only, 110 description and 
analysis of potable water consumption and impacts is ~ado . 
Therefore, we do not concur with your response stater.umt which 
asserts that water consumption is addressed in the final S£1S. 

We maintain that wnter consucption and growth, being 
funda111ental infrastructure components, should be addressed in tho 
final docu111ent. Historical and anecdotal inform11tlon on growth 
trends in coastal south Haul are availoble through the Hau! 
Planning Department. ln addition, water consumptive trends are 
Cound in tho Haul County Wator Use and Development Plan along with 
a discussion of trends i n South Haul in particular. You can also 
contact the Board's Water Resource Division at ph: 2~3- ?8J5 for 
refnronce to further information. 

Si~;:5)__~ 
David R, Craddlck, Director 

ELK,...,...,. .. 
c: OOT-llarbors Division 

DLHR-Doating & Ocean Rec. 
DLHR-Offf~e of Conservation and Environmental Affai rs 
Haul Planning Department 

"B, W.1,, .All :Ji.~,• :J.ftJ .i./," 

L 
~- ·· .. ••.c ........ @ 

n 
I 

• W 
0 

February JI , ltU 

._, 

~ • O■PAIIIITMl!NT OIi WAT8A 8UltPt.Y 
c.ou,n,,,, .,. MAUt ............ 

911-.u,11111. ........ ................. . 

U,S, Anoy Enqln••r Dl•trlct , Hanalulu 
Attni C£POD•ED•PI//Lann1n 
1uUdln9 f•l 
fort Shlller. H1v1ll ,,,2,-,.co 
1111 Suppl■aentat tnvlror1••nt.at l■paet. 3tateaen~ tor Ha•l••• tl•rbor 

tor Llqhl•Dr&ft 1/1111111 Haul , Havall 

our Ht, Lannan , 

Th• suppl•••ntal tnvlron11nt1l Japacl atat•••nt do•• not addr••• 
water con111•ptlon, or othar lHu■- pntalnln9 la vanr 
lntn1tructuu. Th• lncre•n ln harbor 11Ulll1tlo11 vlll q1111rat1 
both prlaery and 11cond1ry lnc•••••• in vat■r con1111ptlon. tn••• 
l1p1ct• ahould ba 1ddr■H1d, 1f thou 1111■ var■ addnH•d In tll• 
1'10 or 1912 doc11111nu, auch analy■l• 1• likely outdated, 

tho applicant ahould ba 11d1 avar• that velar tor conotructlon•• 
other IIIH, both tor land baHd portion■ or thl• project. ■nd land 
blHd laprova,oent■ relahd to thl■ projact, ••Y not b• anllabl• 
until n•~ aourc•• ha•• bean d•••lopad lo 11nlc• th• er••• Th• 
projoct ••Y requlr• aubatantlal •Y•ta• bprova11nu, 

Droulht , ult tolarant pl111U ehould bl utlllad ln land■caped 
port on■ of thl• pr■jact. 

llncarely, 

~~~ ~!;!;{~r 
■lk 

"4 W., .. .All :;l,.,, :J.,J .t./." ....... ..-. ... (§ 

II 



~ ,.,,.., wi, ........ .,...,,. 

Plannlnq Plvlslon 

I 5 AUG 1914 

Hr . David Craddlck, Director 
Depart~ent of Water Supply 
County of Haul 
P .o. Dox 1109 
Wailuku, Hawaii 96793-7109 

Dear Hr. Craddick: 

Thank you for your letter of comment tluted 
February 11, 1993 on the draft Supplemental 
Environmental Impact Statement (SEISI tor Ha'alaea 
Uarbor for Light-draft Vessels, Haui, Hawaii. Your 
comments were considered during selection of the 
preferred alternative, and your co-nts and this 
response arc reproduced in Appendix C of the final S£1S. 
The responses below follow the order of your comments. 

a . Thank you for pointing out our failure to 
address water consumption in the draft SEIS . The issue 
ls addressed in Chapters 4 and 5 of the final SEJS. 

b , As you suggested, drought and salt tolerant 
plants will likely be used in landscaped portions of 
this project. £very effort will be made to use native 
11,,w11liAn plants, 

Sincerely, 

~/4 
Director of Engineering 

' . 



PARKS AND RECREATION 
<:OU'l;'I \' or MAUI 

I t1111 ~A\UUI.IAHl• "VF.HUF., W,\tLUf\U IIAWAH IIANJ 

October 11 . t 994 

Mr . Ray H. Jyo, P.E 
O,rector of Eno1nec11no 
Department of the Army 
U.S. Army Engineer District. Honolulu 
Fort Shafter, H11wn11 96858•5440 

S1101cc1· Ma"alaea Harbor Improvements 

Dear Mr. Jyo· 

, .IIAMLIAlt-lC" rAY.\11'..S 
IJo,t•H 

1.ma UA\' I'\ 

tl<t"'l'IJ0 .. c.M 

11cu11 ;'11 ·:J • 

We have reviewed the subscct Federal and State Final Supplemental Environmental 
lmoact S1a1emcn1 IFSEISI and have no comments to offer at this timo 

Thank you lor allowing us to comment on the FSEIS. We arc returning the 
pro1cct' s documents for your disposition. 

S1nccrc1y, 

/1// ~.,;:) c_.--~l--...,<-f 

CHARMAINE TAVARES 
Director 

CT/rt 

1:ndosurc 

M 
I 
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November 9, 1994 

H. Bnice Elliot 
Lieutenant Colonel, U.S. Army 
Distrlct Engineer (CEPOD-ED-PV) 
Building 2JO 
Ft. Sh.ifter, III 96B58-5440 

Re: Ma'alaea Harbor, Kaui - Reinitiation of consultation 
With National Karine Fisheries service concerning 
Endangered Hawksbt11 Turtles 

Dear Colonel Elliot: 

'•"•~~,..,,_ On behalf of the Protect Ka'alaea Coalition, Save our 
••·•~""'"' surf and Life of the Land, we are hereby notifying the U.S. 
., ___ "-•• A ray corps of Engineers ("Corps") , as th• federal proponent of 
"•"' ·•·••· the proposed expansion of Ka• alaea Harbor, of the corps• duty 
i-- ""'' to reinitiate fonaal consultation with the National Marina 
"-•""::;:.!;,- Fisheries Service ("NKFS") as a result or new lnfoniation that 
~;;1;: , • ...:i7 has become 11vailable concerning the u■e by the endangered w....,....,.. hawkabill turtle of the beaches near Ha' alaea for nesting. 

The only analysis or the impact of the project on 
hawksbill turtles contained in the Final suppleaentary 
Environmental I111pact statement ("FSEIS") is contained in HHFS' 
letter to the corps dated February 25, 1993 . Tha 
detenination in that letter, that the project is not likely 
to adversely affect hawksbilla, is based upon "the occurrence 
ot a solitary hawksbill turtle (Et•tmochalya l•brlcata) nest 
in Ha 'ala■a Bay ( in 1991 J." Tho letter points out that 
"{cJonsultation 111Ust be reinitiated 1t nev infol'lllatlon becoaaa 
available revealing effects of the project on listed species 
that were not previously considered." such re initiation 1a 
undated by lav. 50 c , F.R, S 402,16, 

It has become clear that the extent of hawksbill use of 
the Ha'alaaa area by nesting hawksbill turtles is not limited 
to a slngle incidence three years ago. In 1993 , there were at 
least two contiraed hawksbill sightings, including at least 
one confirmed nesting, in the area. Very recently, there were 
at least two 110re contiraied ■ightings, and a · report of an 
additional ■lghting very near the harbor. I enclose a copy of 
an article in the November 2, 1994 edition of The Maui Newa 
discu■sing the recent sightings, 

,r 
ern.,J-1m••flfflcW.-Nr•twJ,...1"'"- .~ .. , ..... ,.,., .. 

N 

._j 

Lt. Col, K. Bruce Elliot 
Nove'llber 9, 1994 
Paga Two 

According to the interim recovery plan for havksbill turtles, 
the most important action reco1111ended by KKFS for recovery or this 
endangered species is the elimination bf adverse human induced 
habitat alteration, in order to maintain foraging and re■ting 
habitats and nesting beaches. KKFS' Endangered Species Act 
Biennial Report to congress - Status of Recovery Progra■a 1992-1994 
("Biennial Report") identities, as "Major I■pacts" adver■ely 
affecting hawksbill recovery, propeller and collision injuries from 
recreational and other ship traffic, and destruction or coral reef 
habitat fro• sedimentation and ■iltation. Biennial Report, p . 47. 

The propoaed expansion of Ma'alaea Harbor vill, without 
question, increase vessel traffic in the vicinity of the 
hawkabills' nesting habitat. It is also clear that the proposed 
harbor expanaion will deatroy acres of coral reef, and that both 
the construction of improvements and the resulting increase in 
vessel traffic will cause an increase in siltation of other coral 
reef habitats. 

In view of the potential for a severe and tragic impact on the 
small remaining population of hawksbills in the area posed by the 
proposed project, the Corp is required to reinitiate consultation 
with NMFS before proceeding any further wi th th, proposed project. 

cc; Protect Ka'alaea 
save our surf 
Life of the Land 
Keith Ahue 
Deanna Wieman 
David Pareons 
George Balazs 
Karen Evans 
Noraia Wong 

II' 

Very truly yours, 



/ 
.. ••--•'"" -• u,~va 1\1\'-.. I JL 

Ur. ttor S. Ct.ult tC:t". Mt11r.t 
lll9 Lo,.tr M•ln S1.110> 
W•ll•k•, llu .. 11 "791 

18(111 ZU,6'26 • Fu l~Dll 242-11'2 

::..,ptt-nibct .. l??~ 

us Army Corps of Engineers 
Bullding 230 
Ft Shafter. HI 96858-5440 

Re: Public !lotice llo. CW - 0003 

To whom it may concern: 

I am opposed to the new break water extension proposed for 
Haalaea harbor . This will destroy another surf site-the off 
wall surf site . It will also adversley effect a speciali~ed 
re~f species . Yes, I am a surfer and a professional licensed 
physician and it it means anything to anyone surf sites are like 
rare gems . They ar~ the things dreams are made out of. Pl~ase 
help ?rotect our surf sites, our reefs, our environment from 
future development. 

Thank you for your time and a t tention. 

S1nc~rel y. 

jlyi ~ ~1ttrt' .P-~ 
Roys. 1denatt , D.C. 

RSC/ po 

.. 

Q j 
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September 27, 1994 

lllslrlet En,!lnrrr 
U.S. /\nnv l'.'.ni:lnr.rr lllstrlrl. llonolulu 
/\ll<mllon·; Ci,'.l'Oll· EU-l'V /Lenna'n 
nulldlng 230 
Fort Shafter. Hawaii 96858-54•10 

ne; Finni Johtl Federal and Slntc Supplemenlnl Envlronmentnl Impact 
Shttcmr.nt for the Mnnlnca I lnrbor for Llght-Dran Vessels 

Dear District E11,!lnecr: 

1111s letter Is written on half of the Protect Manlacn Coalition. \Ve 
hnvc been lnfonncd that comments on the Final Supplemental EIS for 
the Mnalaen I !arbor for Light Draft Vessels may be submitted through 
Octolx-r 2, 1994. 

II Is plain that this document foils to satisfy both stale and federal 
requlrrments for nn adequate EIS. 

With regard to state requirements, I 11 procedures for the 
preparnllon of an SF.IS were not followed. 121 content requirements have 
not been snt1sncd nnd 131 comments received dunng the review process 
did not receive any responses. In some sltunllons, nnd ndequntc 
responses, In others. 

With rcJ!ard lo federal requirements, the document Is also dcnclcnl 
In multiple fnshlom1. 111csc defects arc set out In the comments which 
hnve been submitted on the SEIS as well as In several documents 
nttnr.hccl hereto. lncludtn~ the rr.ttllon lo Intervene subrnlllcd on the 
COW\ uppllcntlon to subtllvlslon submerged lands nnd the kllcr 
ntlnchccl thr.rcto from slnff nt lhe Sierra Club Legal Defense Fund. Inc. 

11tc Corps has completely follccl to nnnlyzc allcmnllvc locations ns 
required by law. ·nie best location for n hnrbor In the vicinity Is the old 
pier by Sudn Store. It has no wnvcs, no surf nnd for less surge. II hns no 
corn! reef. 

' . 

R 

v J 

111c SEIS must be redrnrted. No lmpkmenllng actions should be 
taken on the basis of this SEIS. 

Thank you for the opportunity lo comment on this mailer. 

SI cercly yours. 

{ nc. llnl}D--

111/Jp 
cc: Protect Manleea Coallllon 
Encl. 



PlITIIfQN FOR/\ c ONTESTF;D 
fil.MRD Of EXHf8!I ·11· C/\SF; lH;l\l!lli.Q 

1./IND ANO NA TUML BESQ\,OCES 

1.2. Name:: Thr Protect Maalaea Coalition Is n Mawall 11011-proOt 
COll)Orallon whose members nre surfers . conclomlnhtm 
ol\11ers, nallve Hawaiians, r.nvlromnentallsts ;md members 
of 1hr. Maalaca Community Assoclntlon whose purpose ts to 
prc-<erve the na\urnl resourcei,, lo con, cn·c the environment 
and lw;u1ly :ind lo prevent tht• tlt:lertornllnn c,r Ma.ilacn nay 
nm.I the surroum.l_lnA area or Maul County, lhtwall. 

3,4. 

5. 

6. 

Phone: 
Address· 

Name: 
Phone: 
Address; 

Name· 
Phone: 
Acldres5: 

Name: 
Phone: 
Address: 

Name: 
Phone: 
Address: 

c/o Isaac Hall bee below) 
c/o Isaac Hall (sec below) 

Ravmond J. Galli and Ada II. Galll 
c/o Isaac llall (sec below) 
c/o Isaac Hall (sec below) 

Nelson Edward Ion and Linda Rose Ion 
c/o Isaac Hall (see below) 
c/o lsanc Hnll (sec below) 

Rodney Kilborn 
c/o Isaac Hall (sec below) 
c/o Isaac Hall (sec below) 

Jamie Hunter 
c/o Isaac Hall [sec below) 
c/ o lsanc Hall (sec below) 

Allomcy (If nnyJ: Isaac l lnll 
808-244·9017 
2087 Wells St. 

Phone: 
Address: 

Subject matter: 

Walluku. Maul. HI 96793 

The Conservation District Use appllcaUon {"COUA") 
for the subdivision of submerged lands for MAalac11 
Small Boal Harbor. Walluku. Maul: Docket No : Ml\• 
2681 

Pate of public be;ir1ng: March 10, 1994 
Dntc o( Board mccttn,:: July 22, 1994, conUnued untll Seplember l!l. 

1994 

. ../ 

7. Lcllol nuthonty under whtcb bcilelPC:, pmcredtn,: oc orllno 13 hr.hu: made; 

IIRS §§91. 171 . 205, 205A. 343. the re.c;ulatlons adopted pursuant to 
these statutory provisions and Article XJ §9 of the Hawaii State Conslltullon. 

8 . Nnturr. o(yonr sorr,Oc lr.(!;il loJcrest la the ahovC' rn;,u.-r, lacfudln(! tnx 
map key of property afTccJ,-d; 

F'our of the Pelllloners. Raymond S. Galli. Ada H. Calli. Nelson Edward 

Ion nml Linda Rose Ion. own real property which adjoins the proposed project. 

Titr. Callis own property which adjoins the state land used for the Maalaea 

Small Boat Harbor. They reside In a unit In the Maalac:a Yacht Martna 

Condominium. TMK 3 8-14:24-HPR 559. They Will be adversely affected by this 

project. 

The Ions own property which adjoins the state land used for the: Maalaca 

Small Boat Harbor. They reside In a unit In the Maalaea Yacht Martna 

Condominium. TMK 3-8-14:24-HPR 39. They will be adversely affected by this 

project. 

Petitioners Rodney KIiborn and Jamie Hunter regularly surf at sites 

which will be destroyed If the project as a whole Is Implemented: namely ·arr 
the Walls,• "Buzzes,· and the "Maalaea Pipeline.• They and other surfers who 

are members of the Protect Maalaea Coa!Ulon wm be adversely affected by this 

project because these Um:c significant surf sites will be destroyed. 

The Protect Maalaea Coallllon and Its members. i,cek to prevent the 

deterioration of Maalnca Bay. The Maalaea Bay and areas surrounding the 

Maalaea Small Boat Harbor arc habitat• not only for the endangered 

humpback whale but also for the endangered hawksblll turtle. Significant 

portions of a valuable reef system wtll be blasted and ruined by this project as 

a whole. TI1e effects on the marine ecosystem wtll also be slgntflcant and 

adverse. 

J 

~ 



The Protect Maolaea Conlltk>n and Its members nre nlso concerned about 

the traffic nnd sewage Imp.tels o( the project. The Level or Service for the 

1 lunoaplllnnl l·lll!hway Is already at LOS F. The traffic demand created by lhls 

proJed. as n whole, alonit with the "Mnnlnea Triangle." will dei=rade that level 

further. crentlnll public hc.tllh and safety problems for M.tttl County's residents 

;md petitioners. 

The mh·rrs,· l111p:1cts nsi:ucl.tl~cl with more bnnts and huat tratnc at ' 

Mnalaen wlll also a1h-crscly ilffcct members or the Protect Maalnca Conlitlon. 

Petltlon..-rs h:n·e a leital Interest In these proceedings throui:h the 

,•nvlronmentnl liithl or action pro,ided In the l-lawntt State Constitution. S,Cc 

l\r11clc XI. §9. The proposed appllcallon Is not consistent nnd docs not comply 

with the objcct1,·cs of the conservation district: It Is Incompatible with the 

locality nnd surrounding areas: It does not preserve ond Improve upon the 

beauty and open space charactertsUcs of U1e area and U1e proposed structures 

and actMUcs do not harmonize with U1e physical and environmental 

conditions or the area. 

9. The spcc;IOt dl:mrm:cmcnt <lcotol or i?di:vnoce wtth llu: nboy.- mntts:c· 

/1.. This COUA appllcnllon to subdivide stale submerged lands In the 

conservation district. placing them within the Jurisdiction of the Division of 

Buaun,:i :md Ocean Recreation. Is U1e first phase of a multi-phased project to 

e1cpnnd the Manlnea Boal Harbor. Through the review of U1ls phase of U1e 

project. U1e cumulative Impact!! of the project ns a whole must be nddressed. 

B. BLNR should not have lntUalcd U1e permitting process untll the 

Supplemental Environmental lmpnct Stntemcnl rsEIS"J for U1e project ns a 

whole had been prepared. circulated to the public, ncccpted by the governor nnd 

3 
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n Record of Decision Issued by the Anny Corps o( Engineers. This process has 

not been completed lo date. 

One Important purpose of the mandatory environmental review process 

contained In HRS Chapter 343 Is to assure that EISs arc available. when 

required, for Interested agency reviewers, Interested public citizens and the 

decision-makers. 111e Office or Environmental Quality Control t"OEgc·1 hns 

staled In Us "Guidebook" on Chapter 343, on pnge 9. that 

l\cceptnnce of an EIS Is required before the proposed action or 
project can proceed lo the permitting stage. 

Herc, the Board of Land and Natural Resources ("BLNR"I permitted the filing or 

this nppllcntlon on November 8. 1993, agency rcvtew of the appllcaUon. a 

public heruing to tnke pince upon the appllcallon on March 10, 1994 before the 

environmental process had been completed. BLNR scheduled action on the 

appllcallon first on July 22, 1994 (al before the Governor accepted the SEIS 

(on August 31. 19941 nod (bl before the /1.rmy Corps Issued n Record of Decision 

(terminating the federal process for the Joint EISJ. The deferral of decision 

cannot be Issued before October 2, 1994. 

Now thnt the SEIS Is nvatlnbte, new agency revtew must tnke place. a 

new public heruing must be scheduled and. thereafter. action may be taken 

upon this application. Action on this nppllcaUon cannot be taken on 

September 23, 1994 because the SEIS was not available to agencies revte,vlng 

U1e CDUI\ nppllcallon, was not nvatlable during the public hearing on March 

I 0, 1994, and was not available to Interested members of the publtc until this 

mntter was first scheduled for action. 

A petition to Intervene must be requested, according to BLNR Rules, at 

Ute time of the public henrlng (If a public hearing ts required) or at the time of 

the meeting (tf a public healing Is not required). Intervention which ts 
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rr.'lur• tr•,I lhcrcnftcr muy be granted If good cause Is eslabltshed. Herc. a nc1v 

publh- h~a•inl! should be scheduled :md at that time a timely pctlllon to 

lntcr\'ene will he requested. 

F.ven if a rww puhllc henrh1g Is not ,scheduled. good cause exists for 

.1?rnnt1nq the pr.llllon to Intervene which Is now riled. The SEJS Is 1he prtmary 

lnfonnallonnl clocumcnt which assesses the Impacts of this project as a whole. 

The Protect M;inlaea Coallllon could not make nn Informed decision about 

whether lnkri,cntlon wns necessary until this document was completed nnd 

111adc part of thls CDUI\ appllcallon. Good cause exists for granting 

Intervention now because the SEIS was not avallabte at the Ume of the pul,>llc 

hr.irtng and was not nmllable at the time of the 0rst action meellnR, 

C. The SEIS Is Inadequate and cannot provide a basis for Informed 

decision-making for reasons Including, but not limited to. the (ollowl~g: 

111 The SEIS does not consider the Impact of this project upon 

lhe endnngercd hawksblll turtle. The turtle Is Ignored because NOM In a letter 

dated February 25, 1993 states that the nesting ofa slngle turlle in1991 ls 

Insufficient lo Initiate consullallon. but also states that consultntlon must be 

rclnltlatcd If new Information becomes ava~lable. New lnfommllon bccnme 

avallab[e throuiih DLNR's own aqu11Uc blologlst. who obsen·cd two cndan.!lcred 

hawkshlll turllcs nesllnfl alo1111 U1e shoreline of Maal.u:a Dav cnst of Ille harbor 

In the summer of 1993. One pregnant turtle was run over by n car Within one 

mile of the project. TI1e other successfully nested. One half of the eggs were 

taken for hatching In captivity and the oUter half were left for natural hatching 

and eventually hatched out. Expert testimony wlll be provided during U1c 

contested case that the area lmmcdtately surrounding the Maalaea Small Boat 

Harbor Is a s111ntncant habitat for hawksblll turtles and n b1olo11lcQI o pinion 
\ 

must be prepared before Implementing U1ls project. Mer stles In Kona and 
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perhaps Molokai, this Maalaea habitat Is the second, or third. biggest habitat 

In the State for the hawksblll turtle. 

121 The wnve data Included within the SEIS ls sketchy nnd based 

upon extrapolatlons from data collected elsewhere and applied lnoccurately 

here. TI1e effec~ of refraction of the Big Island nod refraction and dlffraeUon 

from Molokai arc both Ignored. Expert testimony ,v111 be presented durtng the 

contested case regarding the true wave patterns e.,cpertenced In the Maalaen 

Small Boat Harbor vicinity. 

131 The ·wave Response to Proposed Improvements• of the Anny 

Corps dated July. 1993 docs not use the Corps' best computer program for 

detemllnlng swell direction as Influenced by refraction and dlffracllon from 

Kahoolawe. Moloklnt. Hawaii and the southeast portion of Maul Including 

l{Jhel and Makena. In fact It completely omits MolokJnl. Hawaii and Maul. and 

considers Kahoolawe lo only a small degrl!e. The Corps' May, 1994 analysis 

enllllcd "Harbor Response lo Wind Waves and Swen· completely falls to 

consider U1c effect of the strong Northeast Winds upon the Harbor which cause 

"convective overturning· of Harbor water, greatly Increasing the Harbor's 

drainage. 

(41 Significant, crtllcal comments were received from 'sister· 

agencies of U1e Anny Corps which received (IQ responses at all. The U.S. Fish 

and WIidiife Service submitted comments supporting Alternative 6, which 

would not require blasung outside the harbor, the granUng of this CDUA 

application or U1e destruction of slgnlOcant surf sites. Many other comments 

never received responses. 

151 The adverse traffic Impacts of this project are not mlUgated. 

It would lake n four-lane hlghw~y to Increase the capacity from Level of Service 
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F to ,m adequate level or service and no four-lane highway will be constructed 

amt In place by the time this project ts Implemented. 

Tite Protect Maalaca ConllUon \Viii be challenging the adequacy of this 

SEIS. tr this challenge Is successrul. all decision-making based upon the SEIS, 

Including auy action on this CDUA application, will be voided. 

D. TI1ls ncllnn Is not consistent ,Vith the redcral or state Coastal Zone 

Mnna~cmcnl Act. The Office of State Planning has already lnfom1cd BLIIIR of 

this. 

E. TI1ls CDUA application must be denied. 

10. Outline of sorclOc tssues to he rntsed: 
A. Tite acllons accomplished through the approval of U1ls CDUA 

application arc the llrst phase of the project as a whole and require addressing 

the cumulative Impacts of the project as a whole before any CDUA application 

can be granted: 

B. A completed SEIS must be available before proceeding lo the 

permit process and. therefore. a new public hearing. new agency review and a 

new action meeting arc required: 

C. TI1c SEIS for this project Is lnmlcquate: 

D. 11tls project Is not consistent with the federal and/or stale Coastal 

Zone Management Acts: 

E. l11esc slate submerged l:mds arc part of the corpus of the Ceded 

Lands Trust and Ute Public Lands Trust and approval of Utis appllcaUon wlll 

violate the Trusts' responsibilities Imposed through both Trusts: 

F'. • OU1cr Issues lo be raised arc Utose contained In U1e letter dated 

September 16. 1994 from Mark Smaalders, Resource Analyst for U1e Sierra Club 

l . 
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Legal Defense fund, Inc, lo Mr. Bruce Elliot of Ute Army Corps, which Is 

attached hereto as Exhibit "A· and hereby Incorporated by reference, 

O. This CDUA appllcaUon must be denied. 

11. ournoe or baste (acts; 

The submerged lands lying outside of the current Maalaea Small Boat 

Harbor arc proposed lo be blasted to construct a nc:w channel entrance. a new 

640 fool breakwall and other Improvements outside of the current Maalaea 

Small Boat Harbor. It has been decided thot Utese submerged lands must be 

subdivided and placed under the management or Ute Division of Boating and 

Ocean Recrealfon In order to facilitate the e.,:panslon of the Maalac:a Small 

Boat Harbor. These submerged lands arc part of the corpus of the Ceded Lands 

Trust and Ute Public Lands Trust. A CDUA appllcaUon for the subdivision of 

submerged lands was flied on November 8, 1993 and a public hearing took 

place upon the application on March 10, 1994. 

Al the time, a Supplemental EIS was being prepared for Ute project as a 

whole. BLNR scheduled this matter for acUon In August, 1994: however staff 

recommended denial because the SEIS was not available or accepted. The 

Governor accepted the SEIS on August 31. 1994 and this maller was U1ereaftcr 

scheduled for actlon on September 23. 1994. 

This action may have a significant adverse Impact upon the endangered 

hawksblll turtle: however Impacts on the endangered hawksblll turtle have 

never been addressed. TIiis project WIii destroy slgnl0cant surf sites. This 

project will blast and eradicate a significant coastal reef and have otlter adverse 

Impacts upon the marlne ecosystem. 
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This project wlll have adverse traffic lmpncts. The noise and other 

Impacts resultJnr;( from an expanded harbor wtll adversely affect res(clcnls 

surroundlnt1 lhe hnrbor. 

The prop!lst!d r.ondlllonal apprm·al of this project would violate the 

substanttnl rt~hls of the petitioners for all of the re:isons set out In HRS §91 • 

1-lli;JI I H61. The concllllonal appro\'al docs nothing to deal With the slgnUlcant 

<·111·tronmrnt:1I, ,:c•>loqlcal. recrc:iUonal :id\'ersc nffocts which wtll result ftom 

the appro,·al of thls project. 

12, Thr c~tjr•( 'lu rm.r•h• 111.,whlch •·nu , .... k 9C drrm Vl}IJC5,l'J( P011fl$:rt; 

Petitioners request that the Board deny the :ippllcallon for a CDUA 

prrmll and gr:int this pelllfon. Petitioners· property Interests WIii be adversely 

affected. PelltJoners \\ill be dlrectlr and adversely affected by thts project. Their 

Interests are dlsllnl!u1sh:ible from those of U1e public. No parties lo the 

proceedlnl! haw: ri $lmtlar position. As addlUonril parties Pettlloncrs wtll not 

render the proceedlnl!s Inefficient or unrnanagenble. 

The above-named persons and or!fanlzatlons hereby request nnd pellUon 

the Board of Land and Natuml Resources for n contested case hearing In the 

matter dc:icrtbed Jbo,·e. 

DATED· Walluku. Maul. Hawaii -+--------~---------
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September 16, 1994 

H. Bruce Elliot 
Lieutenant Colonel, U.S. Ar::iy 
District Engineer (CEPOD-ED-PV) 
US A.r.:,y Corps ot En9ineers 
Building 2l0 
Ft, Shatter, Havaii 9685B-5440 

RE: Public :lot ice :lo, CW94-000J 

Dear Colonel Elliot: 

We submit the tollowin9 ccc.aents in responsa to 
u.s. Ar~y Corps o! l::nglneers ("C:>rps") Publlc :lotice 
CW94-000J, issued August 15, 1994, regarding OQmplianca 
with Section 404 ot the Clean Water Act("CW.\M)(JJ u,s.c 
1J44), and intent to discharge dredged and fill 
material into Ha'alaaa Harbor, Maui. Based on our 
analysis ot the Final Su~pleoental Env!ronQental I~pact 
Statement ("FSC:IS") prepared by the U.S . .\r:iy Engineer 
District, Honolulu, and the mitigation ~easures 
proposed by the Corp• in the public notice for the 
project, ve believe that the proposed activit, fails t:> 
satisfy the Corps' legal obligations under Section 404 
of the Clean Water Act. In addition, the prcposed 
activity does not comply with the requireoents of 
Sections 7 and 9 the Endangered Species Act ("ES.\'1 ) (U 
U,S,C S 1536 and S 1538) and Section 101 ot the Marine 
Mammal Protection Act ("HMPA")(JJ U.S.C. S 1J7l). 

It ls imperative that the Corps re-evaluate t~e 
impacts of the project, the adequacy ot the proposed 
mitigation, compliance w~th the ESA and MHPA, and 
compliance with the requirements of Section 404 of the 
CHA. As port of this process, and pursuant to 33 CFR 
S l27 and 5 ll6, we hereby request that the U, S. Ar:lly 
Corps of Engineers hold a public hearing to consider 
the effects of the proposed discharge of dredged and 
fill material, We make this request on behalf of the 
Protect Ha'alaea Coalition, Save our Surf and Life of 
the Land, whom we represent on this issue. 

Our specific comments follow. 

@ ~-,J-• 11.'-,.♦ ""'IN .. ..-, .. t.J r•F'"· EXHIBIT ~ 
d. 

ilff'lftl'"ttrtf(JMttw, .... 
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coral Re,c, 
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coral reefs are considered by Section 404 (b)(l) guidelines 
to be "Special Aquatic Sites," and ,u:e given special 
consideration ln the guidelines. 40 CFR S 2lO,l (d) states: 

Fr~m a national perspective, the degradation of special 
acrJatic sites ••• ls considerad to be among the most 
sa•,ere envlron:nent.tl i·::;pacts covered by these guidelines. 
The guiding principle .should be that degradation or , 
destruction of special sites may represent an irreversible 
loss oC ·,a luable .iqu.1t!c resources. 

The Cor?s' preferred alternative involves the destruction or 
altera:~on of approxi~ately 11,9 acres of coral reef, coral 
r~cble, and sand bottom. The U.S. Fish and Wildlife Service 
("\JSFWS'') has ide!ltified t!le coral reef fronting the harbor ,as 
tte habitat of ~ajar concern at Ma'alaea because of its high 
~a!ue t~ thraatened green sea turtles and to reef fish. Drat: 
Fish and Wildlife Cooc-dination Act ("FWCA") report at 22, The 
us,~s has also dete~ined that reef habitats are relatively 
scarce en a national basis, and that the extent of healthy and 
prcduc::J.·1e coral reefs on a local basis may be declining. 

As a re&ult ot concerns ovor impacts to coc-al reefs and 
ot~ec- resources at Ma'alaes Bay, the USFWS requested in its Draft 
FIICA report (at 2l) that "t!le corps re.fine a wor~able design 
b.isad en the concept underlying alternative 6." Altec-native 6 
specifies an interior mole, would involve 112 dredging or tilling 
outside of the existing Ma'alaea Harbor, and would mlni~l:e 
impacts to coral reef resouc-ces. 

To date, the Coc-ps has failed to comply with this request, 
The corps' response to the draft FWCA report, contained ln an 
August 1, 1994 letter to 81.'ooks 11.'.lrpar of the USfWS, provides 
intonmtion on the Coc-ps' reasons !or rejecting alta:.natl-,e 6 as 
it was modeled by the Corps' engineers, but tails to explain why 
the Corps could not "retina a workable design based on the 
concept underlying .ilternativa 6", and tails to clearly 
demonstr3te that such an alternative ls not practic3ble. Such a 
demonstr.ition ls required by 40 CFR 5 2]0.10 (a)(l). Pursuant to 
that regulation, the Corps~ demonstrate that no design based 
on an interior mole configuc-ation, or other design that does not 
impact coral reef resources, is pc-acticable. 

,;urbldltv 
The corps has tailed to meat its statutory obllg.itions to 

ensure tha~· water quality standards are not exceeded, and th.it 
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water quality is not significantly degraded. \later quality at 
Ma'alaea Harbor is frequently below state st~ndards at present: 
monitoring at Ha'alaea Harbor by the Hawai•i State Depart~ent of 
Health shows that, "(i}n three years o.f sar:ipling, criteria have 
consistently been exceeded tor tuc-bidity in over one-third ot all 
111easurements." FSEIS at 4-6. Thh condition is expected to 
worsen as a result of the proposed harboc- expansion. According 
to the FSEIS (at 5-2): 

(t)urbidity ~ould be increased while dredging, 
blasting, tilling, and dredge spoil dewatering 
activities are co~pleted. Additional exceedences in 
water quality standards for turbidity would be 
expected, both during construction, and as a result o! 
increased turbulence c3used by the additional vessel 
tratUc. 

Re~arkably, despite its ack:,owledge~ent that the proposed 
project will exacerbate ongoing violations o! t!le water quality 
standard, the corps has no plans to li2it turbidity within t.~a 
harbor. The Coe-rs' Public Hatlee .for Ma'alaaa harbor states (at 
6) that "(tJurbidity within the harbor will not be controlled 
during construction." As you know, the Corps has a legal 
obligation to ensure that water quality standards are not 
exceeded as a result of ac~ivities that are regulated by Section 
404 ot the CWA. 40 CFR S 2]0.10 (b) states: 

No discharge or dredged or till material shall be 
per2itted i! it: (l) causes or contributes, after 
consideration of disposal site dilution and dispersion, 
to violations of any applic3ble State water quality 
standard. 

As part of its compliance with Section 404 requirements, the 
Corps must address how it will ensure that its activities do not 
contribute to the further e~ceedence of st3te water quality 
standards .for turbidity at Ka'alaea Harbor. 

s\gnitlcant Degradation oC the wat~rs o( the united St3te, 
40 CFR 5 230.10 (c} shtes: "(e}xcept as provided under 

section 404(b)(2), no discharge or dredged or fill material shall 
be permitted which will cau&a or contribute to significant 
degradation or the waters of the United States." The proposed 
project will cause significant degradation or the waters or the 
united States at Ma'alaaa Bay, as a result at (but not limited 
to) i111pacts on water qua,lity, coral reefs (addressed above} and 
surt sites. ' 

♦ 
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(Al Wilter Qu.1llty Impacts , Tha deter l oril t lon ot w.1 t or 
quality asGoc katod wlth the proposed project h.1s ser ious 
i~plic.1tlons !or ~arlne ll!e wi thin Ha'alaeil Bily, The usrws has~ 
conslstentl1 P.XprP.ssP.d concerns over tho impacts of incrP.ased 
turbidi:y as , cci.lted with the harbor expansion, In a aioloqic.11 
Reconnalssilnce Re?ort issued in 1979, the USFWS recori:ended that 
the Corps car.sider 2odlf1ing the existing harbor chilnnol entrance 
rilthcr thiln c~t~ing a new channel. The report als o reccm::iendod 
that 20:,sures to reduce :;edi::ientation oC harbor •,1aters Crom 
stor2w.1~ar cr,ina~a bo i ncluded in tho proposed project design. 
,~e latt er c:ncern was re i terated in both a preli~inary FWCA 
r~~ort issued in February 1980, and in a final ;~CA repor~ 
r~leased l n :~ne ~980. Coci.:ents by the USFWS, trans~ittad to the 
c"r-ps t!lrouc;n t!le o.opart::ient o! Interior's Oft .!.ce ct 
::n•1iror.::1ent.1l .\C~:iirs in June 19aO, again reite?:ated these 
c::ncerns: 

Tho S;ir•tice ?:accmi:iended that t!te corps incori;onte 
sedi::ienc:iticn cont=ol :easures into the project design 
to ::iitiJate project-related adverse l~pacts on ~ator 
qua lit:,. The Ser"1ice expressed concern that graatal' 
boat usilc;e in the harbor as a result ot the proposed 
pr~ject will slow the settle::ient ct newly-introduced 
sedi::ien~s and increase the re-suspension of existing 
sedi::ients in har~or watel'S, This increase in suspended 
sedi::ients would add to the thl'eat to nearby cor:il-reaf 
habit3ts already posed by t!le e~isting heavy load of 
upland sedi::ients entering the harbor wit h sto~water 
runoff. 

July 1993 FWC,\ Report •.t l. 

In i t s ~os t recent (dr~ft) FWC,\ r eport I.July 1993) the us;-.;s 
notes t!lat: 

Ma'alilea aay 13 a productive system that mar be limited 
by tha effects of silt3tion. The biota ot Ma'alaea Bay 
has bean descri bed as being unusual in that the 
abundilnce and divers ity of 1110.rine species, which <1re 
unCOIQJl\on elsewhere i n the Hawaiian islands , al'e common 
in tho bay. The reasons for the special character of 
the biological r • sourcas oC the bay remain largely 
unknown and H tr"Ul'l q;,yt,lgn ln llOderUk l.ng ilDY ~et,lgn 
which would 9lter any asp@ct or condition oC tho bgy 
has been urqed (Kinzie, 19721, The maintenance oc 900d 
water quality in Ma'alaea Harbor is of great importance 
since cumulative impacts to water quality could 
cont~ibute to the degradation of the biological 
resources and ecological Ceatures oC Ha'alaoa eay. 
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tMre..C:or, , th,: s0 rvlcq recgr:11,.nd, that tM c,,rps 
S,g·, 0 )00 Tt;Ca,Yt" 3 to protoct the qualit ·, or '""' t e;- ln 
HrJ ' , J:1 151:0 Utt rbar tr?9 Pr21• et. t!2-l 4 tt1 i .TtR:u;ta find 
Lncorporate th0 se ~,asuros as part or the or?ocso1 
projact . 

July 1993 FWCA report at 21 (emphasis added) , 

Despite this explicit racol!llllendation b1 the USf'WS that t he 
cor-ps devolop .uoasuras to pl'otoct tho quality ct •,tater within 
Ha ' alaea Harbor !rem project-related impacts , and despite its 
obligation under 40 Cf'R S 230.10 (d) to 1dniml ze potond al 
adverse impacts on tho aquatic ecos~stem, the corps• Public 
llotico for Ma •alaea Harbor 1tatas explicitly ( as c;uotad above) 
tha t "(t)urbidity './ithin the harbor wlll not be controlled dur~r.g 
construction." Taken in c onbination with the Corps' filil1.1re to 
address exceedences ot t!le state water quality standard !er 
t urbidity this c:;:nstit':ltas • complete abdication of the Ccr;,s' 
statutory obligation to ensal'a t!lat water c;ualit:, is net degraded 
as a result ot this project. 

(31 sur! sit, s. As outlined in the corps• P':lblic Not ice, 
t he proposed action would result in tho complete destruction of 
the Of!-the•Wall surt site and ~ould also result in tho 
mcdi!icition ot Bu •• •s No. 1 and No . 2 sites. surf si:es support 
water-re l atad recreation act ivities, and impacts to such 
activitlos are regulated under 40 CFR S 230.10 (c). tind!nc;s ot 
significant dec;r3dation are to place spacial e~phasis en the 
pers l stence and permanence oC the affects of the dredge and till 
activity , The guidelines !or water-related state (S 230. 52) t~at 
"(o)ne of the inore bpot"tant direct impacts o! dredged or !ill 
disposal is to impair or destroy tho resources which support 
recreA.tion activiti e•." The proposed alter:,ative wculd 
pe rmanently and irrevocably destroy or impair thl'BO unique SUl'! 
sites, and thereby constitutes a significant degradation o! the 
waters of t he United States. 

Co~plianco with tho Toxic Etfluent Standards ot Section l 07 
oc the cteao water 11et, 

40 CFR 5 2l0.10(bJ(2J prohibits discharge of dredged or till 
material if it violates any applicable toxic effluent standard or 
prohibition under Section 107 oC the Clean Water Act. The 
section 404(B)(l) Practicable Alternatives Analysis and 
£valuation lhereina!ter "Section 404 Evaluation") (in FSEtS 
Appendix AJ states (at 11) that the "disposal operation is not 
expected to violate the Toxic Effluent Standards of Section 107 
ot the clean Water Act . "' However, no data on the toxicity ot 

I 
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harbor sedi::ients, which will be dredged and used as till, are 
included ln the FSEIS, 

The U.S. Environmental Protection Agency raised this concern 
in their com:2ents ot January 15, 1993 (at JI, in which t!ley 
called upon t!le Corps to "provide data to support the assu::iptlon 
that dredged and rill ::iater!al ls not contaminated as stated in 
.\ppendix A, 404(bl (1) Guideline Analysis." The Corps has 
provided no dJta in the FSE:s to support its assu~pt!on that 
harbor sedi:ents -ill ~eat Secti~n J07 Toxic Effluent Standards, 
and does not address this issue in its 15 August, 1994 response 
to the EPA (~ FSEIS Appendix Cl, T!lere is reason to bel!eve 
that t!lese sedi:ents ::iay be cont3~ir.ated: Qt!ler sites in t!le 
Haw;iiian fslilnds have recorded very high levels ot t::xlc 
pollutants in harbor sediments, and the sto=-ater t~at dr~!ns 
into Ha'alae3 Har~or ls known to carry both sedi::ients and 
che::iic3l pollutants, including agricultural fer:111:ers, 
pesticides a~d herbicides, ~ UStllS FWC.\ repor: at 15. In 
additicn, t!le Corps itself has s:ated, in the ccurse of its 
Sac:icn 404 .:·,a!uation (at 10), that contaminants may pose a risk 
at the harbor: 

(t)he acc~::iulation of cont~=inants in the harbor -atars and 
bcttoo sedi:ents presents t!le potential for bicacc~=u!aticn 
in the ~arine lite inhabiting the site. In add!ticn, t!le 
presence of contaminants in the bottom sed!~ents raises 
proble=s for disposal of maintenance dredged material 
t!lrcugh the life or the project. 

The corps ls required, in the course of its Sec:ion 404 
Evaluation, to =aka a f;ictual detenilnation of the degree to 
which the material proposed for discharge will introduce, 
relocate, or increase contaminants (40 CFR 5 230.11 (d)). rn 
making this determination, the corps must evaluate t!le 
possibility of chemical conta•ination of the material to be 
discharged, pursuant to 40 CFR S 230,60-61. The Corps ls allowed 
to make use of prior evaluations, chemical and biological tests, 
scientific research, and experience in making its determination, 
but is required to document the infoniation used ln making such a 
determination (40 CFR S ZJ0,60), In addition, t!le Corps is 
required (S ZJ0,60(bJ) to consider the following factors in 
making its deter:nlnation: (1) potential routes of contaminants or 
contaminated sadimants to the extraction site/ {2) pertinent 
results from tests previously carried out on the matari;il at the 
extraction site, or C3rried out on similar material for other 
penii~ted projects in the vicinity; (JJ any potential for 
significant introduction ot persistent pesticides Crom land 
runoff; (4) any records of spills or disposal of petroleum 
products or -substances designated as ha~ardaus under section 311 

Ii, Bruce Elliot 
September 16, 199◄ 
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of the Clean water Act; (SJ infor.iation in Federal, State and 
local records indicating significant introduction of pollutants 
from various sources along the potential routes of contaminants 
to the extraction site. 

The FSEIS tails completely to document the intor::iation used 
by the Corps in reaching its conclusion that the sedi=ents of 
Ma'alaea Harbor meet Section 307 Toxicity Standa~~s, and falls to 
de~onstrata that the corps has considered the fac:ors listed 
above in reaching its conclusion. The Corps must provide this 
intormation before it c3n be considered in coapliance with 
section •o4{bl(11 of the Clean Water Act. 

Mitigation 

T!le Corps' Public Notice fails to conu:,it to or accur;itely 
describe significant a!tigation either recc=ended or requirad by 
the usrns and the NMFS. Tha Public Notice (at 6-7) lists but 
fails to co11111it to several mitigation measures recom::iended by the 
USFWS. In addition, the Corps' Public Notice completely oaits a 
racolnl:laodation on the develop~ent of aeasures to protac: the 
quality ot water in Ha'alaea Bay froa project-related i~pac:s. 

The public notice mischaracterizes conclusions presented in 
t!la NHFS Biologic3l Opinion when it states (at 9): 

According to the Biological Opinion from t!la National Harlne 
Fisheries Service (NHFS) issued on 25 ~pril 1990, the 
project is expected to have an adverse ettect on the 
endangered humpback whale in Hawaii, but with mitigation 
will have less adverse etfect than the pr·esent situation. 

The Biological Opinion submitted by NHFS dces [l2l; indicate 
that the harbor expansion will have a less adverse etfect than 
the present situation. It explicitly states; "(t)he increased 
vassal acti'lity associated with the expansion and operation ot 
the proposed small boat harbor at Ka'alaea, Kaui, may adversely 
affect humpback whales in HawaUan waters." lfflFS Biological 
Opinion at 8. IIMFS thus has taken the position that harbor 
expansion will~ the present situation. NMFS states that 
the adverse effects of displacement of whales Crom the waters 
around Ha'alaaa Harbor are outweighed by the benefits of 
consolidating vessel activity in existing facilities. It also 
states, however, that "future development of new harbors and boat 
ramps along tho wast Kaui coast ~ay likely exceed the jeopardy 
threshold." Biological Opinion at a. Expansion of the harbor is 
thus ona aore instance oC development in west Haul ,that the 
Biological Opinion states may lead to exceedence ot the jeopardy 
threshold. The Corps' refusal to co11111it to the limitations 



H. Bruce £1 liot 
September 16, 1994 
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"-

required by the Biological Opinion i s another reason uhy the 
proposed project is not acceptable, 

I~r,,tl!n~1 ~nd tod~nqP. ~e1 ScPc1gs 

(Al Hucpback Wh.iles. The Corps has committed to 
l ::iplementing all oC the rec::caenc!ations provided in tlMFS' 
Biologic3l cpinion, Sec tion 404(bl (1) Evaluation at a. lt h3S 
not , ho~e•,er, cor.u:iitted to abiding by the ter::is outlined in t!le 
s ::~t~ment Re1ar1 1ng [ncidont5l Taking Pursu.int to S~ction 7(b) (4) 
o f t!',e t:odanqered S!)eC!os Ac'! o( 197 ) C"S,1ction 7 Stato:,,ont "l (~ 
rs,rs ~~~e~~ ~x A). T~e s~c~ !on , state::ient outlines (at 11 
"te:-::is and c::nd. c ions t!:.it : ust !::a c c,,.pU.ec! uit:!I"; t!lese incluc!e 
a requi:e::ient that blasting be restricted to the months ct June 
':hr::ugh :1ov1?::l:er incl-.:si •,e , In i ::s Public llotice, the Corps has 
s:ated c!:a:: "l l'n ~~a,: ~!, ~last~ng will be avo ided during 
cece:31:e!'.' thr::ugn lfay 1• ;,gu!bh . IC blutino Ji\lU. ccpi;. 
charges ..,ill be kept s::iall .. • , " (E::lphasis ac!ded). ,\s ycu 
must l:e aware, the Cor?S is obli~

1
ated by the Endangered Speci es 

Ac-: ("~SA'') and the lfa::-1:ie :,,.,amr.,a Protection ,\ct ( "H:1PA"I to 
abi de l:y the te=s of cha :r.!,S Sact lon 7 Stata~ent; should the 
Cor~~ troeeed wl t~ blasting in the =onths ot December through 
May, as it has i ndica t ed i~ ~ay do, it will be tn vio lation of 
the ES,\ and MMPA. 

Fur~her::ior~. care!ul evaluation o! the cor?s' obligaticns 
under the £5,\ and MMPA indi cate t.~at drodging and Cll 11 og ::i~st 
also l:e rest:icted to .;une through llovu1ber, The 8iolog!.cal 
Cpinion prepared by the llHFS st3tes that disturbance and injury 
t;:, hui;ipback 'Jhales :nay result !rom harbor const::uction activit i es 
such as "bh·1tln9 , dredginq and fllling" that occur durinq the 
uinter humpback breedi ng and calving season, ,\s you l<no•.1, 
distur~anca and injuri to humpback uhales falls within the 
definit i on of harass:.ent, and is prohibited by the £S,\ .1nd ~ ;,•.\ 
in the absence ot an incidental take authorization. The Ht!FS 
~dction 7 Stato~ent issued for this project expressly , tat es (at 
2) that it .ipplies only to tha endangered green sea turtle, and 
that no marine mammal take (pursuant to 5 lOl(a) (51 oC the ~P.I\) 
ls authorized until appropri.ite s mall take regulations are in 
place and related "Letters ot Authorizatio n" are issued . 
Al though • .,. do not support any dredg i ng and tilling activities 
associated wlth t his project as it is c urrently proposed, if the 
project ~ere to move torvard, the lack of an incidental take 
a~thorization me.ins that the Corps must restrict all dredging and 
tilling activities to the months of June through llovember, or be 
in vio•lation of the £511 and HMPA. 

(81 K~~ksbill Sea Turtles. The Public Notice for Ha 'alaea 
Harbor makes reference to a February 25, 1993 letter from the 

H, Dt:uce Elliot 
September 16, 1994 
Page 10 

v 
,. 

..,) 

The !allure to address harbor oscillat i ons t or t he se lec t ed 
alternative i s part icularly troubling due to the fact that Plan 6 
-- uhlch shows "unacceptable" surge conditions -- recoi:ded the 
louest excoedence of the Corps• l !t. 11ave height exceedence 
criteria of any plan tested. Plan 6 exceeded this criterion only 
1.9\ of the t l;ue, 11hile the •• alternatives under consideration 
showed e:<ce.edences var1 i ng tet•,1een 2 and 17. n, •.1ith the Selected 
Alterna t ive achieving a 6 . 1\ exce9dence. ~ Plan 6 Wave Study 
at 14. In Calling to evaluate the har~or oscillations, other 
than t o stat e in the s,~!S (at s-a 1 that. surge in the hartor will 
be "reduced subs tantially" with any ot the four al t ernate plans, 
the Cor~s has not de:o~strated that the select ed ~lternat i ve wi l l 
~eee one of i ts t~r~e pri~a:1 goals. 

Cor.c l us i o!l 

In sur.~ary, t he projec~ as presented in the Public Notice 
fails to cooply ~i :h nu:erc~s legal requireoent■ , including but 
not li::ii::ed to the Marine Ma::i:nal ,Protec: ion Act , the i::ndange:-ed 
species Act, and the Clean Water Act . It is und isputed t~at the 
projec~ •.1ill have a sic;niticant adverse impact on endangered 
species, coral reefs, water quality , and r ecreation resou:ces; l t 
ls not clear that, as designed, t ~e project wi ll even satisfy l~• 
s t ated goals, For these reasons , ·Je are strongly opposed to its. 
impler.ientaticn. 

We look for-.,ard to your rasponso to our ~e~u• st for 3 p~blio 
hearing. Please do hesitate to contact us with any questions. 

Very truly yours, 

f{jJ_ ~ 4 
cc: Eugene Nitta, NMFS 

Robert Smith, USFWS 
Deanna Wieman, £PA 
John Nakagawa, OSP 

Mark smaalders 
Resource Analyst 

Hawaii State Department of Health 
Protect Ka'alaea Coalition 
Save Our Surf 
Life of the Land 
surfridei: Foundation 

I 



17 October 1994 

District Engineer 

5j 
Surfrider 

Foundation 

U.S. Army Engineer District Honolulu 
Ann: CEPOD·ED-PV/Lennan 
Building 230 
Fort Shafter, HI 96858·5440 

A:: t.4;1'al11e11 Harbor Expansion 

Dear District Engineer. 

'-

The Surfrlder Foundallon Is a 25,000 member, non-prolit 
environmental organization dedicated lo the preservation and 
enhancement of the world's waves and beaches. We are 
fundamentally opposed to any project lhat will ellmlnale or 
adversely impact any surf spot or beach area. 

The preferred alternative for the Ma'alaea Harbor Expansion proposes 
to eliminate one surf spot and affect two others In an unknown 
manner. The SEIS Is thorough In its analysis of surf slle impacts, For 
these reasons we musl oppose the proposed project. 

We would prefer that any harbor expansion or Improvements be 
within the existing footprint of Iha harbor or landward. This 
etlmlnales the adverse Impacts on lhe waves and adjacent beach. 

However, if the expansion goes forward as planned, we must Insist 
that condilions be placed on the Issued permit requiring some form 
or In-kind mitigation for any impairment or deslruclion of the 
existing surf spots. 

Sincerely, 

'-/.JJL~ 
Michelle C. ,Kremer 
Coastal Issues Coordinator 

NI\TIONl\l Ol'FICF. • 171 SOUTH £l CI\MINO RF.Al., 1117 • SIIHCLEMf.NI£. Cl\ !1:>o7? • (714) 4!12·8170 • FlllC (714) 49?,8142 

s 

'-' 

U.S. Army u,1-,, Disukl. llollolulu 
I\Hn,. CEl'Of>.EO.PV Lenn211 
Bwldin,T•I 
FonShal\cr 
H•ni'I 9612S-H~O 

Dc.1r Sir. 

Aug,u1 2S, 199, 

Anlholly J. UMU!tl 
2U"-kalaniA'lfC., Apl. l 
Honohalu. Ha..al'I 961 a, 

-

I llopc WI lloc U.S. Anrrt will ,pin be the good PJ1 •ad c:ina:11111)' plans for Ille t.wlaea twtior 
propmed soulh brcllm-.lCf U1C11Sion. If lhe plans""'" been on lhe lahlc since I 961, 11 docsn\ IClCffl 10 be 
.., ougcot Issue ud pc1llaps Is DIii nccamy. ne baaC owncn am con,plallling wt OOCSSION~ bis• 
-"· doffl:l&C lllq'N: boalS. So .. hat. Let !hem PIY for the rcp,lrs or mo>'C lhc boalS IO Olhcr lwtlor, (If 
Ille !Qcbor ls re:illy th:11 bad, thca owners l\'OUld ha.c aln:;idy nlO\'Cd lhc ballS). This seems a bcncr 
allcnlJ!h,c 11,an dosln>JIIII 12 acN:Sof reer. Uldrudy. nay sillsJc rcd'II imponan! to the CCIOS)"Slcnll, 

whkh benclll all of mankind. If"'" noed 10 dcsuoy OIIC, we should ha.ca bctlu reaJOn INII I rew ball 
""11ffl' pockclbooks. (Spcaing or pockctbucks. l'a, sure lhc U.S. Army Im moR imponanl poje<ls INII 
1hi1 "hkh may nml :iddillonal MldinS-) 

lrthcrc's a liabillly issue lh2a pctloaps some dlsclain,cn c:HI be Wn,Cc illlD lhc COftlr.lCIS. E,ai the CIIIN:al 
swell aused by llunicane John is an Aa or <Joel I lffl:lglnc thcN: ii no govcmmcn1 llabllll)' ror the rcoenl 
IIISWl0CL 

In concllll-. h:lcbon ond boots""' mcn:ly nw, made thlnp whlcll can easily be N:INdc, bu1 the rcd' II a 
Ctc:11lc,n o(God ,.hlch an be nnube rc<ralcd. 

Thank )w very mucll. Sir. 
,,f ,4 

-'"l,- - '"' 
Anlllony J LonnU!II 

T ' 



RANDY ANO ROSALIND MASON 
626 KAUMAKA PLACE • 

HONOLULU, HAWAII 96925 
808·395· 1250 

U S Army Engineers, Districl, Honolulu 
aUn .. CEPOO·ED-PV (Wilham Lennan) 
Building T • 1 • 
Forl Shafter. Hawaii 96825·5440 

RE. Maalaea Harbor chaMel realignmenl 

Dear Sir, 

My wile and I adamantly oppose any reallgnmenl of lhe Maalaea channel or any olher 
allerallon of lhe hBlbor or or reel syslem which would adversely impacl lhe unique 
nalure ol lhe surf al Maalaea Harbor 

As surfers we oppose lhe destruction of a wave wr;ilch Is recognized lhroughout lhe 
1n1ernationa1 surf commurnly as be,ng lhe worlds lastest breaking •righl" (breaks 10 the 
surfer's nghl} As environmenlaWsts we oppose the deslruclion of any part of the 
nalural reel system which exists al Maalaea. As small business owners we oppose 
the deslruction or any part of Hawau·s most precious nalural resource, our beaches 
and aqualic anraclions. We simply can't allord 10 deslroy somethmg lh1s valuable. 

We Ufga you to seek alternate solutions lo the problems which may exist wilhln 1he 
harbor even II they be more costly than the proposed breakwater exlens on Please 
do nol disappoint Iha thousands ol surf enthusiasls around the world are watching. 
Please carelulfy consider lhe long lerm impact of lhe loss of this Irreplaceable 
resource. Please do not alow the destruction this urnque and beautilul wave 

·-I) rz,1 '/p.(j(f(\_ 
Thank,.~ 

~ <.1.1C(
1 

I'\ 1ct•·'(Y\__ 

cc: 
John Waihee. Governor, Slate of Hawaii 
Linda Lingle, Mayor, Maui Counly 

~ lli © lli 0\\11 Iii ij 
AOO 71994 
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.lad r ~lncllu. 11 1:. 
Im I , IJ.ix Jllli dJIII 
W,\llu~u. Ill ,,,.~,Jl 

t.:q:t1,.~1ul•cr ~ "'. 1 •14 1.1 

ltn~· 11. J,·o. P.E. 
IJin,ctnr ofl!u,iu11,,mn11 
llcp:1nmmt M the ,\m1y 
t: S. :\nnv 1'111!1111.'Cr l)i,1ric1. llouuluh1 
fl s1~,11.~.1t;, .. ui "61,<1;.<1-111 

txnr ~.rr lJn: 

l11 relcrcncc 111 }"Ur l<!llcr 111 ,\U11u•I IS, I 'J'! I 1111CI folluw111~ its fun1~1t, 1 lum, the 
1~,llu\, m~ c:,,mm~nts· 

n I re1,c:it, the 17.MA re,~11res lhnl n h:ul,.,r cnnnot he hulll or IIIIJlfll\"ed without a,lcq1t1lc 
ln1~t 1mu,ponnlk'llt. h L, n 11~11tcrut puh_lic ,;,1tc~• ,\~11111 I MulnJ ~ott. I.eve! uf scniccf 
,le,cnbc, n s1•111lili,111 in \lhich lmllic dcmnn,I, c~c,1.~I ct11~1cily :mrl 1111; n the I.OS uf1hc 
I 1'N1••n1•11l:111i I li~hwny 11,ci,:lc•rc, 11111il lhc lfouc~1pnh1111 lli~hwny cn1,1cuy ,, c11lnri1,,l :111d lhc 
I.OS ,, r<,l11,,.,I lo nn ncc,•1~nhlc lc~d. '~'.'!!l<Ji!ion,!1 !rr,11ic um he m~l<~t lo 11••. highwny 

ll), t2) 1111d lJ) See nl,o,·e I lom,.·cr, in refcr<11CC tu ll), bool.iups for the hnrb.>r 
bont• come num ngcnts nil 1!\'er Ilic 1slaml :uKI must 113s.w11~cn drive their uwu rental cnn lo Ilic ,.,,,.,, 

I,. S<c " · nlMl\'l!. llie I kNk\111111:un I lit1h\\l1y i.1 1.rcscntly •>t1t.1ldi11~ 111 l.!>".~I ttf_•~S!i«: I', 
ncc,'lfllit1)! h> lhc l:-C1~1rlmc11t t>I Tu11••1~•nali,n1. IX.Yr~ li11urc1 ,lo lk•I :iprcc wuh lhc li)!IIIU t>l'lhc 
i.:1-11,ullnul yc•u ,111oh: Ynut' to1M:tu.,um, 111 I l .l .~ oucl I 1., ) aN i 11enin"Ct. 

"· 1111: "'"'~•.:e i,rublcm •·• lkll • wnkr q1111l1ty 1111,bk.111 11 ,., ft tH1l,!1~.!1C."lllh 1,rul,km! If 
!lien, nrc not :1,k.~~~1lc fo~1lili~ it1 11lnc• to 11111i11t:iii1 1111blic l11.':lhh sl:1111.l:ml~, the uc,v berth~ will 
~it c1111,ty M:iyhc yuu t:llll huilcl the •J~'Ulk>r i11111ro\'Cmc111s• 11111 yno will not he nblc h> 11•0 lhc111 
if the sc\\~lle lilcililic• n,c 1111t cu11currc11tly inslnll,~I n11J ,,,,.,fy to u,c. 111c 0011 will cufon:c lhc 
cxi,tmit fM>l>lic l~:ilth 1c1;•1lntiom, or the coons will. , 

V 

,,,, 

~ 
~~ .. 

....,; ., 

d. I disnl!rec cntu,,ly with your coudu.\lull~ nml sup~~sl ynu cNefully c.~.1111111c 1110 dclllilcd 
stmly Ill' ~fa'3f;ic3 llny l,y 11.Y.. Dynamics n11<I \\ 'c:ilm;!housc Enviruumcntal Sy•lems 0cJl'l11.111e11t. 

' llic currcno an,""'"'~,, you describe ornl ccrta111I!' 1101 what we lmve uus•-n.1'd h,i1111 nJ!)u on the 
bny nml fn:•1•1<.111lr ,wiiumin~ unJ •n<'fkdinf! 111 thi• :iren. In adJilion, lo blnmc the l'Cllch erusio11 
in the 19~0'• nu •condumil,ium se, w~ll5", bu1ll III lhe 1970', is" ,iretcb ofimaa;in:it,on beyond 
n,y c,1111p1cheusion. We nrc en111111ui1111 t., 11~11u1,,.. nud record the coodilion of our wody bench 
1111d when and if a new hre.1kwn1,-r i~ ms1nlll-J our reconl.s will nndoulitedly prove of subst:wtial 
11:ilne lo alt of our µro1icny ,,.,,~s. 

c. I nlso cnmpktcl~-1fomJ11cc wilh r"ur pnii«tion of a ri, c III property v:ilucs :is II rr:sull of 
lhc li11b.>r "improvcmc1111· W!L11 rro11sio11 :ur you niikwg 10 com~u1ntc Ilic pmµer1y owners 
wlocu p111pc1ty wlucs 1l" Juu11, .,, an, )''"' 1,lau1un)! lo wnil Ion~ et1,"l,ttJ1 for inllnti1111 tu clf.oo:I the 
ri,e'/ 

1: II wns inlcro.\1111:1 rc~clb11! t•~r:i!!mflh, ~ of 1hc sms nud t!.cn re:idiu!! CIL1ptcr ~ lL'Uoor 
O.c1llnho1L'I. I w1>111kr "'~ ·1 l,uhor ''"'-1Jl;t11<111:i wen: 1101 co11•1Jcn:d ut lhc •nrhcr study l,y 
Lill)'Cmµct nf.• Alsll, li~•m <.IL1vtcr 5 Cuucl11s1011s, ·a. Pl:w 6 i., ,ati.1fac111,y •--• and then b . .llld 
c. with conclu•iou• b.1,,11 ,,,. ,htlc1c11t c,>11dillo11~. Was nny h.11lli11a c,-cr lht111@hl ofor discussed I 
Too ls,J you un'I lie llkllC uh1,-.;t1,•e in Y,lllr c,..,1uu111111, of nllcmnlh-c•, ·t11e1c1, .. ,c, it n111,,,.1r., 1hn1 
the Corps i1 uho11t It> lM1il1I 11111,,ja:t that will 111.>1 pn•lll\!I ;i s:11i: l,-uror, IIL1t will be nn 
cnvirumnc11lnl cli,aslcr ruid IIL1I is l,.ucd 011 :u1 hij!hly i1n.11!ilL'U)' ccunomic a1111lysis. Well, whnt's 
new al•>UI llial. 

V,:ry tn,ly )'Oun, 

j5{.(;?1,dL 

J 



'"'IERS~ 
N A L 

Seplembor 15, 1994 

To: Mr. William Lennan 
From: Stove Pezman 

Publisher. Tho Surlofs Journal 
Re: Maalaea Harbor channel realignmen1 

Dear Mr. Lonn an, 
I have served as 1he Publisher ol Surra, Magazine lrom 1970-1991. and am currently 

Publisher al Tho Surler·s Journal. Both publications are distributed throughout tho world. 
These publlcalions ser,e as a voice for lhe oveI 5,000,000 million suIfoIs worldwldo. 

To Iha lnllre gobal surtino communlly the surf b1eak al Maalaea. Maul Is considered 
camplelely unique for ll"s wave characrerlslics of speed {II Is known as lhe world's faslesl 
suIfing wave), and shape (perfect, peeHng, 1apered waifs) which resutt In a surfing upeIlence 
unequaled anywhere else. 

Sulf bleaks are a lin\la ,esource. There are only so many on each Island. Over Iha yea,s 
Iha use pressuIe al each has gIown beyond lhelr carrying capacity. 

Swling Is lmporlan1 lo Iha economy and r:ullwe on Maul. WheIever surfing 1hrlves II 
pIovldes an fmpo1tan1 economic stimulus lo 1ourlsm and provides high quafily, lnlensely 
valuable Iec,eallonal experiences lor both locals and vlslloIs. For the high level of lnton,Ky 
and reward one e,porlences lrom going surfing. or merely walchlng II, Iha cost Is exrremely 
low and occessibilily high. The presence ol lhe spon also sllmula1es a vigorous light ,nduslry 
and Ielail suppor1 structure. The lntlre s1ruc1u,e ol Iha sport on eoch Island 1, based on Ille 
number and quality ol bfoaks theIa. To wit: The Big Island is much less a sulllng deslinallon 
lhan Oahu, Kauai, and Maul which are known fo, lhelr supe1ior waves 

There Is no proven slralegy lor millgallng 1he loss of a bfeak, especlaHy a world class 
bIeak like Maalaea. II would be II severe lragedy to Maul and the surlmg w011d II one ol the ifs 
finest, most legendary. l11eplaceable surf breaks was willfully deslroyed or subslan1ially 
reduced by Iha proposed breakwa111 exlonslon. 

The surfers of lhe woI1d emplore you 10 nol build II. 
Thank you for your consldoIa11on. 

Sincerely,~ 

~an•~~ 

Publishe, LJ 

I • 

t1 ,l llt•, o-.w, "•111 ( lt•Ull"fl1C' ( .,\ '>!1ti'I 711 lhl-l1'1J 1uu 1 .. 11 ~l-l tlf1'• ! I~! I" 1f I 101·1·111 
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145 Norlh Kihet Road 
Kone, M.'I ... Haw..,. 96153 

(8081 814 -0332 
(80015U MAU. 

District Engineer 
U.S. Army Engineer District, Honolulu 
Bldg. 230 
Fort Shafter, HI 98858-5440 

Attn. CEPOD-ED-PV / Lennan 

.._, 

AUGUST 26, 1994 

Thank you for sending me copies of the public notice and a copy of lhe: 

FINAL 
SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT 

FOR 
MAALAEA HARBOR 

My only concern is that the lenglh of the south breakwater extension win not be sufficient 
to block swells coming up the Alalakeiki Channel during 'kona' storms. 

If your wave simulations show that this should not be a problem for the CENTER MOLE, 
than I would hope you would start the improvements as soon as possible. 

The FSEIS has been very well done, (as were the ones before), and I hope the project 
can be carried out expeditiously. 

' . 
Respectfully Submitted, 

~~A'.:£ 
Tim Slack 

X 
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october 1, 1994 

Commander 
us Army Engineer District, Honolulu 
Attn; CEPOD-ED-PV (Lannan) 
Building T•l 
rt. Shafter, Hawaii 96858-5440 

RE: Final Supplemental Environmental Impact 
State:moot tor H!'!'Olnea Harbor, Moul 

Dear Commander: 

We submit the following comments in response to 
the Final Supplemental Environmental Impact Stato~ent 
("FSEIS") prepared by tho u.s. Army Engine11r Distrlet, 
Honolulu, for planned expansion and 111odlf i c ation oC 
Ko'alaea Harbor for light•draft vessels, at Ma•alaea, 
M11Ui. 

We provide these comments on behalf of the Protect 
Ma ' alaea Coalition, Save our surf and Life of tho Land. 
Thes e comments ore offered in addition to comments 
submitted by the Hid-Pacific office of the Sier r a Club 
Legal Defense Fund (SCLOF) on September 16, 1994, 
regarding Public Uotice CW94-000J. we incor porate 
thos e comments by reference hero. 

INTRODUCTION 

Dosod on our analysis of the FSEtS, tho mltigatlon 
measures proposed by the Army corps oC Enginoer■ 
("Corps"), and the corps• Public trotlce C\194-000J, 
issued l\uqust 15 , 1994, regarding compliance with 
Sec tion 404 oC tho Clean Wa.tcr Tiet ("CW11") (Jl U, 5 . C 
1344), the proposed activi ty tails to satisfy the 
corps' legal obliga.tions under the Na.tional 
Environmental Polley Act ("IIEP11"). (H u.s.c 4 37 1 tl 
ai:.g.J. The FS£1S fails to adequately evaluate: (11 
reasonable alternatives to the proposed harbor 
expansion; (2) direct and indirect impacts resulting 
Crom the proposed harbor expansion; (J) impacts to 
vatcr quality, and resultant secondary impacts on 
marine resources; (4) i111pacts to surf sites , including 
Ha'alaea Pipeline; (5) impacts of utilizing 

~-
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potentially toxic fill material. In addition, the FSEIS fails to 
include a substantive response to all comments received, 
including comments from agencies, citizens• groups and 
individuals, despite an obligation to respond to all substantive 
comments and any opposing views on issues raised. 40 CFR 
§ l502.9(b) and 1503 . 4(a), (b). 

The FSEIS clearly demonstrates the Corps' failure to 
evaluate both the impacts of and alternatives to the proposed 
project. In addition to being required ae part of an EIS, the 
latter duty is mandated of all federal agencies vhen unresolved 
conflicts exist. Thus , the Corps has an additional obligation to 
conduct a full and complete analysis of alternatives to the 
proposed project , IIEPA directs 1111 federal agencies to "study, 
develop, and describe appropriate alternatives" to any project 
involving ynresolved con(llcts in "alternative uses of available 
resources. " 42 u. s .c. S 4332(2) (El. This requirement exists J.D 
addition to the alternatives analysis required by NEPA in the 
context of an EIS , and has boen found by the courts to beJ 

pupplepontal to and more extqnsl..lt.s in its commands than 
the requirement of 102(2)(C)(iii). It wa• intended to 
emphasize an important part of NEPA's theme that all 
change was not progress and to insist that no mA1Pt 
Ledcn l project abou)d be undertalsen l'lthout Ant,,ms1 
conslderatlon of other core eco10alcot1y sound coura•• 
of action. ioclyding shelving the entire project, or of 
accomplishing the same result by an entirely different 
means. 

E'Qvlroo:,enta1 neft n::ie fund v, corps or Engineers or t b1 u. s, 
AD!!X, 492 F,2d 1123, 1135 (5th Cir. 1974) (Emphasis added). 

It is undisputed -- as the FSEIS itself reflects -- that 
unresolvod conflicts over the use of resources at Ma ' alaea 
remain, and that members of the public as well as cooperating 
agencies continue to question and challenge the need for and the 
execution of the harbor expansion project at Ka'alaea, and 
particularly the Corps' preferred alternative . The Corps has 
failed to comply with the alternatlves analysis manda t ed by 
S 102(2)(E) ot NEPA, as well as the £IS alternatives analysis 
requirement of S 102(2) (C) (iii), 

We are particularly dismayed at the Corps' blatant dismissal 
of concerns raised by oth,r federal agencies in fulfillment ot 
their duty to protect vildlife resources. The is exemplified by 
the Corps• decision to issue the FSEIS prior to completion of a 
final Fish and Wildlife Coordination Act ("FWCA") report, 
pursuant to 16 u.s.c, S 662b, despite recommendations Crom the 
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U.S. Fleh and Wildlife Service (USFWS), the Department of the 
Interior, and the Environmental Protection Agency ("EPA"l that 
the final FWCA report be included in the FSEIS. In so doing, the 
corps has violated S 662(bl of the FWCA, which states: 

the reports and recommendations of the secretary of the , 
Interior on the wildlife ;,aspects of [affected) projects 
•••• shall be made an integral part of any report 
prepared or submitted by any agency of the Federal 
Covernment responsible for engineering surveys and 
construction of euch projects when such reports are 
presented to the Congress or to any agency or person 
having the authority or the power, by administrative 
action or otherwise, (11 to authorize the construction 
of water-resource development projects ••• , The 
reporting officers in project reporte of Federal 
agencies shall give full consideration to the report 
and recommendations of the secretary of the Interior 

It is imperative that the Corps re-evaluate the impacts of 
the project and the adequacy of the proposed mitigation, and 
issue a revised supplemental EIS, pursuant to 40 CFR S 1502.9. 
In addition, as we stated in our comments of September 16, 1994, 
the corps must revise the project so as to achieve compliance 
with the Sections 7 and 9 of the Endangered Species Act ("ESA"J 
(16 U.s.c. S 1536 and S 15JBJ, and Section 101 of the Harlno 
Hammal Protection Act ("HHPA"J (Jl u.s.c. 5 1371). and 
compliance with the requirements of Section 404 of the CWA. 

our specific comments follow. 

A. failure to evaluate reasonable alternatives 

The rigorous evaluation of alternatives to proposed projects 
la fundnmental to the reduction and elimination of adverse 
impacts on natural resources, and ls required by numerous laws, 
including NEPA and the FWCA. Despite repeated requests from 
agencies and the public, the Corps has failed to fulfill their 
statutory obligation to evaluate alternatives to the proposed 
Ka'alaea Harbor expansion, with the result that the FSEJS cannot 
rulUll.its purpose ot informing "decision111akers and the public 
of the r.easonable alternatives which would avoid or minimize 
adverse imp~cts .... " 40 CFR S 1502. 1. 

I ' 

The Corps has failed to respond to the requests presented by 
the USFWS in its draft FWCA report, which identified Alternative 
6 as the least damaging to fish and wildlife resources, and 
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requested that the Corps (a)~ and analy~e a workable 
project design based on an interior mole concept and (b) provide 
the usrws with the results for evaluation prior to preparation 
and submission of a r1na1 EHCJ\ report ror inclusion into the 
fiW. The Corps instead responded by analyzing Alternative 6 as 
originally presented, and by incorporating the teat results In 
the FSEIS. This action by the Corps made it impossible for the 
USFWS to complete the final FWCA report prior to Issuance of the 
FSEIS. In addition to violating the provisions of the FWCA (16 
u.s.c. S 662(b)J, this action by the Corps has left unresolved 
the issue of avoidance of adverse project-related impacts to 
coral reef habitat at Ha'alaea. 

The Corps• preferred alternative requires the destruction or 
alteration of at least 11.9 acres of coral reef, coral rubble, 
and sand bottom'. The USFWS has identified the coral reef 
fronting the harbor as the habitat of major concern at Ha•alaea 
because of its high value to threatened green sea turtles and to 
reef fish. Draft FWCA report at 22. The USFWS has also 
determined that reef habitats are relatively scarce on a national 
basie, and that the extent of healthy and productive coral reefe 
on a local basis may be declining. In addition, coral reefs are 
considered by the EPA' s CWA guidelines to be "Special Aqu11tic 
Sites," and they must be given special consideration. 40 CFR 
5 2JO.l (d) states: 

From a national perspective, the degradation of special 
aquatic sites ••• is considered to be among the~ 
severe environmental impacts covered by tnese guidelines. 
The guiding principle should be that degradation or 
destruction of special sites may represent an irreversible 
loss or yaluable aquatic resources. (Emphasis addedJ. 

It ls as a result of the importance of the coral reefs and 
associated resources at Ha'alaea Bay, that the USFWS requested in 
its Draft FWCA report (at 2ll that "the Corps refine a workable 
design based on the concept underlying alternative 6. 11 

Alternative 6 specifies an interior mole, would involve no 
dredging or filling outside of the existing Ha'alaea Harbor, and 
would minimize impacts to coral reef resources. 

Far from giving the USFWS's request the "full consideration" 
required by the Corps• own regulation at JJ CFR S l20,4(c), the 

1 Due to inconsistencies botveen the DEIS and tSEIS 
regarding the areas to be dredged and filled, and the total 
quantity of dredged material, it is difficult to accurately 
assess the total area or volume that will be impacted, 

' ' 
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Corps has ignored this request. The Corps• response to tho draft 
fllCll report, contained ln an l\ugust l, 1994 lett"r to Drooks 
Harper of the usrws, provides information on the corps• reasons 
(or rejecting Alternative 6 as it was modeled by the Corps• 
engineers, but fails to o,cplain why the corps could not "refine a 
workable design basod on the concept underlying alternative 6", 
and fails to clearly demonstrate that such an alternative io ' not 
practicable . Such a dcmonstr&tion i s required as part of the 
Corps' responsibiliti es under the CWll (lml! 40 CFR S 2J0. 10 
(a)(l)), and is additionnlly mandated by HEPA, which states that 
ElSs must "(r)lgorously explore and objectively evaluate all 
reason11ble alternatives , " 40 CfR S 1502,14(al, 

furthermore, the Corps' rejection o,r lllternatlve 6 as it-w,~s 
modeled is not consistent with the standards estnblishod by the 
Corps in the f SElS tor evaluation o! alternatives. The corps 
states (fSElS a t 1-21 that "Alternative 6 would not meet the 
purpoces of the proposed action," which include (al reduction of 
surge within the harbor basin, (2) reduction of navigation 
ha2ards in the entrance channel, and (l) provision of the 
opportunity for addition of commercial and recreational berthing 
spaces and attendant harbor racilities . FSEIS at 2-1 . hccording 
to the corps• own study of wave response, however , l\lternat lve 6 
was found to sntisfv the Corps' criteria for "providing the 
harbor with protect i on from the incident wind wave and swell 
climate." Wava Response of Proposed Ieprovement Plan 6 to the 
Small boat harbor at Ha'alae11, Maui, Hawaii", (here i nnfter "Plan 
6 Wave Study"} FSElS Appendix Cat 16 , In addition, the 
conceptual harbor configuration shown in the rstrs (a t l-18) 
ind ic ates thnt , at a minimum, Altornative 6 would provide Cora 
JO\ incroose in the number of existing bert hs; with further 
refinement, it is likely that an even greater increaoe in tho 
nuaber of berth• could be realized . consequently, the atate~ent 
that Alternative 6 does not meet the purposes of the proposed 
action i• incorrect. 

The Corps further errs when it states i n the FSEIS (at 1-21 
that Alternative 6 "would actually worsen exia ting nnvigation and 
earety conditions," In ract, Alternative 6 recorded the ~ 
exceodence of the corps • 1 ft . wave height criteria of any plan 
teated. Plan 6 exceeded this criterion only 1,9\ of tho ti1110 , 
while the 4 alternatives under consideration showed oxceodences 
varying between 2 and 17,7\ , The currant configuration exceeded 
the lft, . criteria 21 , 4\ of tho time, rut!! Plan 6 Wava Study at 
14, Alternative 6 also proved to be better than existing 
conditions wf~h respect to wave heights in the entrnnco channal, 
with test raoults indicating that the Corps' 2 ft , criteria would 
be exceeded only 7,51 of tho time; this compares with exceedence 
of the 2ft. criteria 9. 6 \ of the time with tho current 

' ,, 
..._, 

Commnndor, u.s. Army Corps or Engineers 
Octobor 1, 1994 
Page 6 

configuration. In each cnae, the test results demonstrated that 
Altornatlve 6, as modeled by the Corps, met the Corps' own 
limiting criteria !or wave heights, and would constitute an 
improvement, as opposed to a worsening, of current conditions. 

The Plan 6 Wave Study also states that Alternative 6 "can 
potentlnllv load to a signiCicant increase in the amplitude of 
harbor oscillation" (emphasis addod), and notes that a number of 
assumptions and simplifications were made in the course of the 
study that may impact ita ac curacy, This information was used by 
the Corpe to eliminate Alternative 6 Crom consideration, but ll2 
study or surge reduction was been undertaken by tho Corps for any 
of the altornatives under active consideration, The Plan 6 Wave 
study states (at 15) 

The Hl\RBO numerical model was run for both Plan 6 and 
the existing plan to investigate the harbor response to 
wave periods characteristic of harbor oscillations. 
These tests were included because the "surge" problem 
reported in the existing harbor may arise in part Crom 
resonant response to long period wave energy impacting 
the harbor. Harbor oscillations wer• not cons ldgred in 
tho earlier study [addressing wave response in other 
harbor alternative plans ) by Lillycrop et al . (1993). 

Clearly, the conclusions that (1) Alternative 6 would cause 
harbor oscillations that could damage berthed vessels and (2) the 
preferred alternative would n2t c11use harbor oscillations that 
could dnmage berthed vessels are npt syppprted bv the Cgrpg pwp 
tqsting data. Hith the refinement of a design based on the 
concept underlying Alternative 6, it may be possible to reduce 
the potential tor the development of hnrbor osci llations. 

In addition to failing to adequately respond to the USfWS' 
request for refinement of the concept underlying Alternative 6, 
and failing to uniformly apply its own evaluation critoria to all 
alternatives s tudied, the Corps has failed to consider other 
means of achieving the stated project goals . HEPA mandates 
agencioa to consider a full range of alternatives , including 
those that may fall outside of their own jurisdiction, 40 CFR 
§ 1502 , 14 (c). such alternatives include development of multiple 
projects to aatis!y the three project objectives. 
Specifically, the Corps should evaluate the possibility of making 
internal harbor modifications to reduce t he existing surge and 
navigation ha~ards, in conjunction with the development of an 
alternntive project, possibly including dry storage of boats or 
landward expansion of harbor, to provide additional harbor 
capacity. 

\ 
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Finally, as we outlined above, under S 102(2) (E) of NEPA, 
the Corps has a supplemental duty to evaluate alternatives to the 
proposed project. This duty has been found by courts to be both 
supplemental to and more extensive than the alternative analysis 
requirement of an EIS, The Court of Appeals for the Eighth 
circuit addressed the scope of 5 102(2) (El in O)~stead cltlg9ns 
For A Bettor CO!IJIIUQlty Y, UnHed Stateg, 79J F, 2d 201, 208 (8th 
cir. 19B6), observi119 that 5 l02(2J(E) 

imposes not a duty to publish an even more thorough 
explanation than in an impact statement but instead a 
duty to actlyely seek out and develop alternatives as 
opposed to merely writing out options that reasonable 
speculation suggest might exist •••• The case proposes, 
for example, that an agency should consider "shelving 
the entire projectM or "accomplishing the sa•e result 
by entirely different means" •••• 

(Emphasis added). 

The USFWS, in its draft FWCA Report, was seeking precisely 
such a detailed consideration and development of alternatives. 
Section 102(2)(£1 mandates that the Corps comply, 

B, Failure to consider impacts of increased boating 
actlylty resulting Crom the Ha'alaea harbor expansion 
The scope or the FSEIS ls inadequate, as it fails to analyze 

the impacts or the increased boating activity that is expected to 
result from tho expansion of the harbor. scope includos the 
range of actions, alternatives and i■pocts to ba considered in an 
environmental impact statc-nt. 40 CFR S 1508 . 25 explicitly 
requires analysis of impacts, which may be direct, indirect or 
cu■ulative. Failure to consider indirect and cumulative impacts 
violates S 1502,16, which calls for tho exaaination of both 
direct and indirect effects (or i■pacts) and their significance. 
Indirect effects are those which 

are caused by the action and are later in ti- or 
farther removed in distance, but are still reasonably 
foreseeable. Indirect effects ■ay include growth 
inducing effects and other effects related to induced 
changes in the pattern of land use, population density 
or growth rate, and related effects on air and water 
and oth'er natural syste■s, 1ru..1.Y.IU~~···· 
Effects includes ecological (such as cCCecta on natural 
resources and on the components, structures, and functioning 
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of affected ecosystems), aesthetic, historic, cultural, 
economic, social, or health, whether direct, indirect, or 
cumulative . 

40 CFR 5 1508.8 (b) (emphasis added). 

Concerns regarding the impacts of increased boating activity 
at Ka'alaea and the resultant effects on the surrounding 
environment have been raised repeatedly, both during scoping for 
the DEIS and in comments submitted on the DEIS. ~ scoping 
comments (FSEIS S 7.2); and collllDents on the FStis, including 
those eubaitted by the county of Kaui Planning Department (FSEIS 
at C-J2 through C-ll) and Lifo of the Land (FSEIS at C-62). 
These comments stress the need to consider the following: the 
effect of designing the harbor to accommodate larger vessels, due 
to the increased environmental iapacts associated with these 
vessels; the iapacts of an increased number of vessels at 
Ma'alaea on the surrounding environment, including but not 
limited to fishery resources, listed threatened and endangered 
species auch as hu■pback wholes and green and hawksbill sea 
turtles, and coral reefs such as those at Molokini Atoll; impacts 
on existing recreational use of the marine environment; the need 
to consider both short-tar• and long-term i•pacts of increased 
harbor capacity; and i,.pacts of increaaed activity and noise at 
Ka'alaea harbor on adjacent residents. 

The FSEIS contains Im analysis of iapacts resulting from the 
increased use of the aarine environHnt that wi-11 accoapany 
harbor expansion, stating (in S 5,12.3, addressing fishing) that 

the increase in the nuabor of fishing boats would 
likely lead to a small increase in fishing pressure on 
the coaaercially iaportant species, including the 
bottom fishery. However, aost of the fishing boats 
which would eventually be berthed in the harbor are 
either now trailered or aoored elsewhere, so that they 
are already exploiting the fisheries resources. ~ 
exact incremental Incrvo,e ls unknown, but ls expected 
to be smaU, (Emphasis added). 

The FSEIS offers ng data to support this conclusion. It 
Calla to perform even a basic analysis of the fishing areas used 
by existing slip-holdera at Ka ' alaea, and their capacity to 
support additional use. The FSEIS offers no breakdown of the 
percentages of slips at the expanded harbor that wiU bo 
allocnted to co,.merclal fishing or charter vessels, or how large 
such vessels will be; currently, 56\ of the slips at Ha'alaea are 
occupied by coamercial fishing, charter fishing, and comaerclal 
passenger vessels. Furtheraore, the FSEIS fails completely to 

' 
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provide ovldence that those vessels on tho waiting list for new 
slips in the eKpanded harbor are in fact currently in regular 
use, and are oKplolting the same resources now that they will be 
if berthed at Ha•alaea. If it ls true that many of the vessels 
that seek berths at Ha'alaeo are currently trailered and 
regularly used, there would appear to be no need Cor eKpansi9n or 
the nu~ber or slips at Ha'alapa, particularly an eKpansion with 
the severe impacts associated with Alternative 1. 

The FS£IS dismisses impacts to "oloklni Atoll Horine Life 
conservation District with the statement that the State 
Department of Land and Natural Resources intends to limit the 
number of commercial permits at Ha'alaea, and will develop 
regulations for- the use oC Holokini. Ho ovaluotion is presented 
of the likelihood of such action being taken, however, nor of the 
effectiveness of such measures, despite the requirement that EJSs 
indicate the likelihood that mitigation measures will be adopted 
or enforced. 40 CFR S 1502.16(h}; S 1505.2. In addition, the 
council on Environmental Quality has stressed the importance of 
adequately assessing the likelihood that proposed mitigation will 
be eCCective in a memorandum (46 Fed. Reg.18026 as amended, 51 
Fed. Reg. 15618), which states (at 19.b): 

If there is a history o! nonenforce~ent or opposition 
to such measures, the Els and Record or Decision should 
acknowledge such opposition or nonenforcemont. If the 
necessary mitigation measuros will not be ready for o 
long period of time, this fact, of course, should also 
be recognized. 

FlnallY, no consideration is given to the Cact that marine 
resources in areas other than Holokini /\toll may be lmpacted as a 
result of increased boating activity at Ha'alaea, 

The most glaring omission with respect to tho impacts of 
increased boating activity resulting from tho harbor eKpansion 
concerns speciea listed as threatened or endangered pursuant to 
the £SA, including the humpback whole and hawksblll sea turtle 
(both listed os endangered) and the green sea turtle (listed aa 
threatened). 

The FSEJS ~ischaracterizes conclusions presented ln the 
National Marine Fisheries service Biological Opinion (contained 
within ~SEIS /lppondiK A) when it states (at 5 5.10.J): 

According to the Biological Opinion from the National Horine 
Fisherie• Service (tlHFS) illi:ued on 25 llpril 1!1'.>0, tho 
project ill expected to have an adverse effect on tho 

. ' . 
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endangered humpback whale in Hawaii, but with mitigation 
will havo less adverse effect than the present situation. 

The Biological Opinion submitted by HMFS does ngJ; indicate that 
the harbor eKpansion will have a "less adverse effect" than the 
present situation. on the contrary, it states explicitly: 

(t]he increased vessel activity associated with t he 
expansion and operation of the proposed small boat 
harbor at Ma'alaea, Maui, may adversely affect humpback 
whales in Jlawalian waters. This determination is based 
on the likelihood of displacing humpback whales from a 
portion of cow/calf habitat and subsequently• impeding 
recovery of the Horth Pacific Population as a result of 
potentially lowered recruitment. While the eKact 
proportion of impact attributable to the eKpansion 
cartnot be estimated, it is additive to the increasing 
level or vessel traffic in west Maul ~aters . 

»HFS Biological Opinion at B, NHFS thus has taken the position 
that harbor eKpansion will~ the present situation with 
respect to boat and whale interaction, and will consequently 
adversely effect the endangered humpback whale population. As a 
consequence, the FSEIS l'!llli further assess impacts on humpback 
whales resulting from eKpansion of tho harbor (40 CFR 150B , 27). 

As a separate issue, the FSEIS must detail and evaluate the 
probable effectiveness of measures proposed to mitigate tho 
impacts on humpbacks . Although HHFS suggests that tho adverse 
effects of displacement of whales from the waters around Ha'alaea 
llarbor may be mitigated by con1101idating vessel activity in 
eKisting Cacilities •· in reliance upon which ~ltigation NHFS 
issued its "no jeopardy" opi nion -- HMFS clearly finds that, in 
tho absence of such mitigating factors, the harbor eKpansion will 
have a negative impact on humpback whales, It also states that 
"future development of new harbors and boat romps along the west 
Haul coast may likely eKceed the jeopardy threshold. " Biological 
opinion at 8. The FSEIS repeats recommendations made by HHFS 
with regard11 to review and rovicion of tho Statewide Booting 
Plan, removal of non-permitted mooring structures in Ha'alaea 
Harbor, and development of ingress/egress corridors and vessel 
speed limits in Ha'alaea Bay. lt fails, however, to present any 
evaluation as to the likelihood of these actions being taken, or 
to the probable effectiveness of such measures, despite the 
requirement that EISs ind!cate the likelihood that ~itigation 
measures will be adopted or enforced. 40 CFR S 1502 , 16(h); 
S 1505.2, see also 46 Fed. Reg,18026 as amended, 51 Fed. Reg. 
15618, 

I 
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The FSEIS states (at 5. 10.3) that there may be some increase 
in boat/green turtle contact, and reduction of turtle foraging 
and nesting habitat, but that Mthis is not expected to cause any 
adverse !■pact to the turtle population or Ka'alaea oay.M Once 
again, this statement does not accurately reflect the NHFS 
Biological Opinion, which states that green turtles may be , 
adversely affected by harassn«nt and displacement as a result of 
added vessel traffic associated with the expansion. HHFS adds 
that "these adverse i111pacts are not likely to jeopardize tho 
green turtle lo Hawalian waters as it is not dependent upon the 
project area for its continued existence." Biological opinion at 
8. NKFS has clearly stated that an adverse i•pact to green 
turtles in the project ylclnity nay occur, and such impact nust 
be fully analyied in the EIS. In addition, the likelihood that 
the green turtle population of Ka'alaea Bay nay be jeopardized 
should be fully analyzed. 

The FSEIS states (at 5-7) that no effects are expected on 
endangered hawksbill turtles. That statenont appears to be based 
on a February 25, 1993 letter fro■ Gary Hatlock of NHFS 
(contained within Appendix A or the FSEIS) which states that no 
affects on endangered hawksbill sea turtles are expected. Mora 
recent information la available, however, which the Corps is 
obligated to consider in the FSEIS (u.g_ 40 CFR 1502.22). 

According to information obtained from NKFS (George Balaze, 
personal communication), two hawksbills were observod nesting at 
Ka'alaea in the sum•er of 1993, one of which was killed after 
being hit by a car. The total nesting population in llawal'i in 
1993 was 24 turtles, meaning that the two at Ka'alaea represented 
soma 8\ of that year's known nesting population. Observations 
during the 1994 nesting seasons have recorded only 3 nesting 
fe•alos statewide, confirming prior indications that hawksbill 
nesting in Hawaii may be cyclical, with turtles nesting once 
every two years. This information implies that the total female 
nesting population may consist or as few as 25 individuals. 

Taken in this light, the record or two nesting attempts ot 
Mn'alaea Bay in 1993 ls extremely significant, and must be 
analyzed in a revised FSEJS, pursuant to S 1502.22. courts have 
upheld this duty, stating that if the agency failad to ia.,ke a 
reasonably adequate compilation of relevant information, the 
courts nay properly find that "tho EIS does not satiafy the 
require111ents of tlEPI\, in that it cannot provide the basis for an 
infor1aed evaluation or a renaonod decision . " Sigrrp Club y, 
Unlted stptcv·Ar.■y Corps or Engingqrs. 701 F.2d 1011, 1030 (2nd 
Cir. 1983). 

-.J -
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This information additionally obligates the Corps to re­
initiate consultation over impacts to hawksbill sea turtles: in 
the Biological Opinion for the Ma'alaea Harbor expansion, NHFS 
states that "(c}onsultation must be re-initiated if new 
information becomes available revealing the effects or the 
project on listed species that were not previously considered". 

c. water Quality Impacts 

Ths deterioration of water quality associated with the 
proposed project has serious i•plicationa for •arino lite within 
Ha'alaea Bay. The USFWS has consistently expressed concerns over 
the impacts of increased turbidity associated with the harbor 
expansion. In a Biological Reconnaissance Report issued in 1979, 
the USFWS recommended that the Corps considsr IIIOditying the 
existing harbor channel entrance rather than cutting a new 
channel. The report also recommended that m■asuros to reduce 
sedimentation ot harbor waters from stormwater drainage be 
included in the proposed project design. The latter concern was 
reiterated in both a preliminary FWCA report issued in February 
1980, and in a final FWCA report released in June 1980. Comments 
by tho USFWS, transmitted to the Corps through the Department of 
Interior's Oftice of Environnental Affairs in June 1980, again 
reiterated these concerns: 

The Service recommended that the corps incorporate 
aedimentation control 111easures into the pr.eject design 
to mitigate project-related adverse impacts on water 
quality. The Service expressed concern that greater 
boat usage in the harbor as a result of tho proposed 
project will slow tho settlement of newly-introduced 
sedi•ents and increase the re-suspension or existing 
sediments in harbor waters. This increase in suspended 
sediments would add to the threat to nearby coral-reef 
habitats already posed by the existing heavy load or 
upland sedinents entering the harbor with stormwater 
runoff. 

July 1993 FWCA Report at 3. 

In its moat recent (draft) FWCA report (July 1993) the USFWS 
notes that: 

Ka'alaea Bay is a prQductive system that nay be limited 
by the effects or siltation. Tho biota of Ha'alaea Bay 
has been described as being unusual in that the 
abundance and diversity of marine species, which are 
unco•mon elsewhere in the Hawaiian islands, are COIIUIOn 
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in the bay. Tho reasons for the special character of 
the biological resource■ of tho bay remain largely 
unknown and extreme caution in undertaking any action 
whlch 11ould nlter anv aspoct or condition or the bay 
has been urged (Kinzie, 1972). The maintenance oC good 
11ater quality in Ha'alaea Harbor is of gE"eat importance 
oinco cumulative lmpacte•to water quality could 
contribute to tho degradation of the biological 
resources and ecological features of Ha'alaea Day . 
Therefore, the seryice recommends that the corps 
develop measures to protect the gu9lltv of water in 
ttA'ol aoa Harbor rrom protect ttli)ted Impacts nnd 
incorporate these measures as part of the proponed ~-
July 1993 FWCA repoE"t at 21 (emphasis added). 

Despite this explicit E"ocommondation by tho USFWS that tho 
Corps develop measures to protect tho quality of water within 
Ha'alaoa llaE"bor fE"om project- related impacts, and despite its 
obligation under 40 CFR S 230,10 (d) to minimize potential 
adverso linpacts on the aquatic ecosystem, the Corps• Public 
tlotice for Ha'alaea Harbor states explicitly (as quoted above) 
that "(t)UE"bidlty within the harbor will not be controlled during 
constE"uction. " Furthermore, lho CoE"ps attempts to evade its 
responsibility to fully evaluate iinpacts to water quality by 
pointing to existing storm water drainage ditches (which o~pty 
into the harbor) as the "primary cause of sedimentation and high 
turbidity levels." FSEIS S 5.6, IIEPl\ require-a that EISs 
consider s:.iimulatiya impacts, however, stating (at S 1508.7) 1 

"Cumulative impact" is the impact on the enviE"onment 
which results fro• tho environmental impact of the 
action when added to other past, present, and 
reasonably foE"eseeable CutuE"e actions LeJlil.d.le§.LO..( 
what ggencv [federal or non-Federal! or person 
undertakes such other actions. cumulative impacts can 
result fE"om individually minor but collectively 
significant actions taking place oveE" a peE"iod of time. 
(Emphasls added) . 

Tho consideration of cumulative impacts ls particularly i mportant 
here, as the increased boat traffic le acknowledged by the FSEIS 
to boa factor in projected future increases in turbidity levels, 
due to re-suspension of sediments within the harbor. Taken in 
combination ~1th the Corps• failure to address exceedoncos of tho 
state water quality standaE"d foE" turbidity this constitutes a 
complete abdication of tho Corps' statutoE"y obligation to ensure 
that water quality ls not degraded as a result oC this project. 

. ' ' 
'-" 
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The iinpacts of anticipated increases in sediment l o~d • COllling 
Into the ha r bor, in combination with the increase i n boat traff i c 
and potential changes in harbor flushing characteristics , must 
all be f u lly analyzed in a revised EIS. 

0. Impacts to surt sites 

As outlined in the Corps• Public Notice, the proposod act ion 
would result in the complete destruction ot the Off- the-Wall surf 
site and would also result ln the modification of Buzz's 110. 1 
and 110. 2 sites. In addition, experienced suE"feE"S are concerned 
that the proposed action may impact the Ma'alaea Pipeline, rated 
as one of the top surf altos in the world. surf sites support 
water-related recreation activities, and impacts to such 
activities are regulated under 40 CFR S 230.10 (c) . Findings or 
significant degradation are to place special emphasis on the 
persistence and permanence or the effects of the dredge and fill 
activity. The guidelines tor water-E"elated stat e IS 230.52) that 
11 (o)ne of the more important direct impacts of dredged or fill 
disposal is to impair or destroy tho resources which support 
recreation activities. " The proposed alternative would 
permanently and irrevocably destroy or impair three unique surf 
sites, and thereby constitutes a significant degradation or tho 
waters ot the United states. This impact ftust be more fully 
considered than it has been in the current FSEIS. 

E, FalluE"e to Evaluate the Impacts of 
utl l i ; t nq Pgtentiollv TPKlA ,111 

40 CFR 5 230.10(b)(2) pE"ohlbits discharge of dredged or Cill 
material lf it violates any applicable toxic effluent standard or 
prohibit ion under section 307 of the Clean WateE" Act . Tho 
Section 404(8)(1) Practicable Alternatives Analysis and 
Evaluation (hereinafter "Section 404 Evaluation"I (in FSEJS 
Appendix A) states (at 11) that the "disposal operation 1s not 
expected to violate the Toxic Effluent standards of section 307 
of the Clean Water Act." However, no data on the toxicity of 
harbor sediments, which will be dredged and used as fill, aE"e 
included in the FSEIS. 

The u.s . EnvlE"onmental Protection Agency raised this concern 
in their comments of January 15 , 1993 (at 3), in which they 
called upon the Corps to "provide data to support the assumption 
that dredged and fill material ls not contaminated as stated in 
Appendix A, ◄04(bl (1) Gui~ellna Analysis." The corps has 
provided no data in the FSEIS to support its essumption that 
harbor sediments will meet Section 307 Toxic Effluent Standards, 
and does not address this issue in its 15 August, 1994 response 
to the EPA (l!ll FSEIS Appendix C), There is reason to believe 

J 
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that these sadiments may be contaminated: other sites in the 
Hawaiian Island& have recorded very high levels of to,cic 
pollutants in harbor sedinents, and the stornwater that drains 
into Ha 'alaea Harbor is known to carry both sedb1ents and 
chemical pollutants, including agricultural fertilizers, 
pesticides and herbicides. ~ USFWS FWCA report at 15, In , 
addition, tho Corps itself ha~ stated, in the course of its 
Section 404 Evaluation (at 10), thot contaainonts aoy pose a riak 
at the harbor: 

(t)ha accumulation of contaminants in the horbor waters and 
bottom sediaents presents the potential for bioaccuaulation 
in the marine life inhoblting the site. In addition, the 
presence of contaminants in the bottom sediments raises 
problems for disposal of maintenance dredged aaterial 
through the life of the project. 

The corps is required, in the course of its Section 404 
Evaluation, to make a factual determination of the degree to 
which tho aaterial proposed for discharge will introduce, 
relocate, or increase contaminants (40 CFR 5 230.li (d)), In 
making this determination, the corpa must evaluate the 
possibility of chemical contamination of the material to be 
discharged, pursuant to 40 CFR 5 230 . 60-61, The Corps ls allowed 
to moka use of prior evaluations, chemical and biological tests, 
scientific research, and experience in making its determination, 
but ls required to document the information used in making such a 
determination (40 CFR S 230.60). In addition, the corps ls 
required (5 230.60(b)) to consider the following factors in 
making its determination: (1) potential routes of contaninants or 
contaminated sediments to the extraction site; (2) partinont 
results from tests previously carried out on the material at tho 
extraction site, or carried out on simliar aaterial for other 
permitted projects in the vicinity; (3) any potential for 
significant introduction of persistent pesticides Crom land 
runoff; (4) any records of spills or disposal of petroleum 
products or substances designated as hazardous under section 311 
of tho Clean water Act; (51 information in Federal, State and 
local records indicating significant introduction of pollutants 
from various sources along the potential routes of contaminants 
to the extraction site. 

The FSEIS fails coaplotely to document the information usod 
by the Corps in reaching its conclusion that the eodiments of 
Ha •alaea Har.bor neet Section 307 Todclty standards, and fails to 
demonstrate that the Corps has considered the factors listed 
above in reaching its conclusion. The Corps must provide this 
information in a revised EIS before it can be conaidcrod in 
co■pllance with Section 404(b)(ll of the clean Water Act . 

v 
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conclusion 

.._/ 

In sum■ary, the FSEIS for the proposed Ha'alaea Harbor 
expansion 111 woefully inadequate. It is imperative that the 
corps re-evaluate the impacts of the project and the adequacy of 
the proposed mitigation, and issue a revised auppleaental EIS, 
pursuant to 40 CFR 5 1502.9. In addition, as we stated in our 
comments of September 16, 1g94, the corps must revise the project 
110 as to achieve compliance with the ESA, MMPA, and compliance 
with the requirements of Section 404 of the CWA. 

Please do hesitate to contact us with any questions. 

very truly yours, / 

rtv(euL ~-. .{_, -

cc: Eugena Nitta, NHFS 
Robert Smith, USFWS 
Deanna Wieman, EPA 
John Nakagawa, OSP 

Hark smaalders 
Resource Analyst 

Hawaii state Department of Health 
Protect Ha'alaea Coalition 
Sava our surf 
Lit'e of the Land 
surfrider Foundation 

' 
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Sept•mber 16 , 1994 

K, Bruce Elliot 
Lieutenant Colonel, u . s. Army 
District Engineer (C'J:POD•EO·PV) 
us Army corps of Engineers 
Bulldlng 230 
Ft. Shafter, Hawaii 96858-5440 

RE l Public Not i ce Ho. CW94•0003 

Dear Colonel Elliot ! 

We submit the following comments in re■ponse to 
U.S. Army Corps of Engineers (11Corp1111

) Public Notic e 
CW94- 0003, issued Augu11t 15, 1994, regarding compliance 
wi th Section 404 ot the Clean Water Act("CWA"l (33 u.s . c 
1344), and intent to discharge dredged and fill 
material into Ha'a)aea Harbor, Haul . Based on our 
analysis of the Final supplemental Environmental I npact 
Statement (~FSEISN) prepared by the U.S . Army Engineer 
District, Honolulu, and the mit igatlon measures 
proposed by the corps in the public notice for the 
proj,ect, we believe that the proposed activity fa ils to 
satisfy the corps' legal obligations under Section 404 
of the Clean Water Act . In addition, the proposed 
activity doe11 not comply with the requirements ot 
sections 7 and 9 the Endangered Species Act ("ESAM) (16 
u.s.c S 1536 and 5 1538) and Section 101 of the Karine 
Mammal Protection Act ("MKPA")(33 u . s.c. S 1371) , 

It ls imperative that the Corps re-evaluate the 
impacts of tho project, the adequacy oc the proposed 
mitigation, compliance with t he ESA and HMPA, and 
compliance with the requirements ot Section 404 of the 
CWA . As part of this process, and pursuant to 33 CFR 
S 327 and S 336, we hereby request that t he U. S. Army 
Corps of Engineers hold a public hearlng_ to consider 
tho effects or t he proposed discharge of dredged and 
fill material. We make this reque11t on behalf of the 
Prot ect Ka'alaea Coalition, save Our Surf and Life of 
tho Land, whom wo represent on this issue, 

' Our specific comments follow. 

~.~ 

(i) r.- .1- ttU•-,,.~, .. J..H,.,twJr .. •• •-ol(>rth!ttw1t. 
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Coral R,er■ 

. ,. 
v 

coral reefs aro considered by Section 404 (b)(l) guideli nes 
to be "Special Aquatic Sites, " and are given special 
consideration in tho guidelines . 40 CFR S 230. 1 (d) states: 

From a national perspective, the degradation of special 
aquatic sites •• • is considered to be among the most 
severe environmental impacts covered by these guidelines. 
Tho guiding principle should be that degradation or 
destruction of special sites may represent an irreversible 
loss of valuable aquatic resources. 

The Corps' preferred alternative involves the destruction or 
alteration of approximately 11.9 acres of coral reef, cor al 
rubble, and sand bottom. The U. S. Fish and Wildlife Service 
("USFWS") has identified the coral reef frontln9 the harbor as 
the habitat of major concern at Ka ' alaea because of lt11 high 
value to threatened green sea turtlee and to reef fish. Draft 
Fish and Wildlife Coordination Act ("FWCA") report at 22. The 
usrws has also determined that reef habitats are relatively 
scares on a national basis, and that the extent ot healthy and 
productive coral reefs on a local basis may be declinin9, 

As a result ot concerns over impacts to coral reefs and 
other resources at Ka'alaea Bay, the USFWS requested in its Draft 
FWCA report (at 231 that "the Corps refine a workable design 
baaed on the concept underlying alternative 6. 11 Alternative 6 
specifies an interi or 1110le, would involve Jll2 dredging or f illing 
outaido of the existing Ka'alaaa Harbor, and would minimize 
impacts to coral reef resources. 

To date, the Corps has failed to comply with this reques t . 
Tho Corps' response to the draft FWCA report, contained in an 
August 1, 19~4 letter to Brooks Harper of the USFWs, provides 
information on the Corps' reasons for rejecting alternative 6 a11 
it waa model ed by the Corps' engineers, but fails to explain why 
the Corps could not "refine a workable design baaed on the 
concept underlying alternative 611 , and fails to clearly 
demonstrate that such an alternative i,ynot practicable. Such a 
dcmon11tration la required by 40 CFR S 3ilO,lO (a)(J). Pursuant to 
that regulation, the corps mm demonstrate that no design based 
on an interior mole configuration, or ot!tier design that does not 
impact coral reef resources, is practicab\e. 

Turbidity 

The Corps has failed to meet its statutory obligations to 
ensure that water quality standards are not exceeded, and that 
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water quality ls not significantly degraded. Water quality at 
Ha'alaea Harbor ls frequently below etate standards at present: 
aonitoring at Ha'alaea Harbor by the Hawai•i state Department of 
Health shows that, "(l)n three years of sa•pling, criteria have 
consistently been exceeded for turbidity in over one-third of all 
measurements , " FSEIS at 4-6. This condition is expected to , 
worsen as a reault of the pro~osed harbor expanaion, According 
to the FSEIS (at 5-2)1 

[t)urbidity would be increaaed while dredging, 
blasting, filling, and dredge spoil dewatering 
activities are co•pletad. Additional axceedances in 
water quality etandards tor turbidity would be 
expected, both during construction, and as a result of 
increased turbulence caused by the additional vessel 
traffic. 

Reaarkably, despite its acknowledgement that the proposed 
project will exacerbate ongoing violations of the water quality 
standard, the corps has no plans to limit turbidity within the 
harbor. The corps• Public Notice for ffa'alaea harbor states (at 
6) that "[t)urbldity within the harbor will not be controlled 
during construction." As you know, the corps has a legal 
obligation to ensure that water quality standards are not 
exceeded as a result of activities that are regulated by Section 
404 ot the CWA. 40 CFR 5 230,10 (b) states: 

Ho discharge ot dredged or till material shall be 
permitted it it: (1) causes or contributes, after 
consideration of disposal site dilution and dispersion, 
to violations of any applicable state water quality 
standard, 

As part of its co■pliance with section 404 requirements, the 
corps must address how it will ensure that its activities do not 
contribute to the further exceedence of state water quality 
standards for turbidity at Ma'alaea Harbor. 

slanltlcant Qegradptlon or th• waters or The united states 
40 CFR S 230 , 10 (c) states: "(e)xcept as provided under 

section 404(b)(2), no discharge of dredged or till aaterial shall 
be permi~ted which will cause or contribute to significant 
degradation of the waters ot the United states," The proposed 
project will cause significant degradation of the waters of the 
United state •. at Ha'alaea Bay, as a result of (but not limited 
to) impacts on water quality, coral reefs (addressed above) and 
surf sites. 
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(Al Water Quality Impacts. The deterioration of water 
quality associated with the proposed project has serious 
implications for marine life within Ha'alaea Bay. The USFWS has 
consistently expressed concerns over the impacts of increased 
turbidity associated with the harbor expansion, In a Biological 
Reconnaissance Report issued in 1979, the USFWS reco1U1ended that 
the corp• consider modifying the existin~ harbor channel entrance 
rather than cutting a new channel. The report also rec0111111endad 
that measures to reduce sedimentation of harbor waters froa 
storawater drainage be included in the proposed project design, 
The latter concern was reiterated in both a preliminary FWCA 
report issued in February 1980, and in a Cinal FWCA report 
released in June 1980, co .. ents by the usrws, transmitted to th• 
Corps through the Department of Interior's Office of 
Environmental Affairs in June 1980, again reiterated these 
concarna: 

The service reco1111ended that the corps incorporate 
sedimentation control measures into the project design 
to mitigate project-related adverse impacts on water 
quality. The Service expressed concern that greater 
boat usage in the harbor as a result of the proposed 
project will slow the settlement of newly-introduced 
sediment• and increase the re-suspension of existing 
sediments in harbor waters, This increase in su■pendad 
sodl-nts would add to the threat to nearby coral-reef 
habitats already posed by the existing heavy load ot 
upland sadi■ents entering the harbor with .stormwater 
runoff , 

July 1993 FWCA Report at J. 

In its most recent (draft) FWCA report (July 1993) th• USFWS 
notes that: 

Ma'alaea Bay is a productive system that may be li•ited 
by the effect• ot siltation. The biota of Ha ' alaea Bay 
has baen described as bolng unusual in that the 
abundance and diversity of marina species, which are 
unco1111on elsewhere in the Hawaiian islands, are common 
in the bay. The reasons for the special character of 
tha biological resources of the bay reMDin largely 
unknown and extreme caution 1D undertaking any action 
which would alter any aspect or condition or tha bay 
has been urged (KinzJe, 1972) . The •aintenance of good 
water quality in Ma'alaea Harbor is of great iaportance 
since cumulative iapacts to water quality could 
contribute to the degradation of the biological 
resources and ecological features of Ha'alaea Bay, 

' 
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tneurorq, tht se.-ylce r1com11111tt11 tb•t the corp■ 
deyelop measures to protect tho quality of water in 
Hq•ataeo Harbor (rorn project related impacts and 
incorporate these measures as port or the proposed 
project, 

July 1993 rwcA report at •21 (emphasis added) , 

Despite th i s explicit recommendation by the usrws that the 
Corps develop measures t o protect the quality of water within 
Ha'alaea llarbor from projoc:t- related impacts, and despite its 
obligation under 40 CFR S 230.10 (d) to minimiie potential 
adverse impacts on the aquatic ecosystem, the corp■' Publ ic 
Notice for Ha'alaea Harbor states explicitly (as quoted abovef 
that "(t)urbidity within the harbor will not be controlled during 
construction." Takon in combination with the Corps• failure to 
address exceedences of the ■tate water quality standard for 
turbidity this con11titutes a complete abdication of tho Corps • 
statutory obligation to ensure that water quality is not degraded 
as a result or this proj ect, 

(8) Surf Sites. As outlined in the Corps' Public Notice, 
the proposed action would result in the complete destruction of 
the Off- the-Wall surf site and would also re1ult in the 
modification of Buzz's No, 1 and No, 2 sites . sure s i tes support 
water-relat ed recreation activities, and impacts to such 
activities are regulated under 40 CFR 5 230 , 10 (c) , Fi ndi ngs ot 
significant degradation are to place special emphasis on the 
persistence and pormanence ot the effects of the dredge and till 
activity. The guidelines ror water-re lated state (S 230. 52) that 
"(o)ne or t he more impor tant direct impacts of dredgod or fill 
disposal is to impair or destroy the resources which support 
recreation activities." The proposed alternative would 
permanently and irrevocably destroy or impair three unique surf 
sites, and t hereby constitutes a significant degradation of the 
waters ot the United States, 

Co• pliance with the Toxic Effluent standards of Section 307 
of th• Cl eAD Water AGt , 
40 CFR S 230 , lO(b)(Z) prohibits discharge of dredged or fill 

material if i t violates any applicable toxic effluent standard or 
prohibition under section 307 of the Clean Water Act. The 
Section •o4(B)(l) Practicable Alternatives Anal ys i s and 
Evaluation (hereinafter "Section 4D4 Evaluation") (in FSEIS 
Appendix A) ljtates (at 11) that the "disposnl operation is not 
expected to violate the Toxic Effluent Standards of Section 307 
of the Clean Water Act." However, no data on the toxicity of 
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harbor sediments, which will be dredged and used as t i ll, ara 
included in tho FSEIS. 

The u.s. Environmental Protection Agency raised this concern 
in their comments of January 15, 1993 (at 3), in which they 
c:alled upon tho corps to "provide data to support the assumption 
that dredged and fill material is not contaminated as stated in 
Appendix A, 404(b) (1) Guideline Analysis . " The Corps has 
provided no data in the FSEIS to support its assumption that 
harbor sediments Will meet Section 307 Toxic Effluent Standards, 
and does not address this issue in its 15 August, 1994 re■ponse 
to the EPA ("-!Ul FSEIS Appendix C), There is reason to bel i eve 
that these sediments may be contaminated: other sites in the 
Hawaiian Islands have recorded very high levels of toxic 
pollutants in harbor sediments, and the stormwater that drain■ 
into Ha'alaoa Harbor is known to carry both sediment■ and 
chemical pollutants, including agricultural fertilizers , 
pesticides and herbicides , bl USFWS FWCA report at 15 . In 
addition, the Corps itself has stated, in the cour se or its 
section 404 Evaluation (at 10), that contaminant• may pose a risk 
at the harbor: 

[t)he accumulation of contaminants in the harbor waters and 
bottom sediments presents the potential for bioacc umulation 
in the marine lite inhabiting the site. In addition, the 
presence of contaminants in tho bottom sediments raises 
problems tor disposal of maintenanc:e dredged material 
through the lite of the project. 

The Corps is required, in the course oC its Section 404 
Evaluation, to make a factual determination of the degree to 
which the material proposed for discharge will introduc:e, 
relocate, or increase contaminants (40 CFR S 230,11 (d)) , In 
making this determination, the corps must evaluate the 
possibility of chemical contamination of the material to be 
discharged, pursuant to 40 CFR 5 230 , 60-61. The Corps l s allowed 
to make use of prior evaluations, chemical and biological tests, 
scientific research, and experience in making its determination, 
but is required to document the information used in making such a 
determination (40 CFR S 230.60). In addition, the corps is 
required (S 230.60(b)) to consider the following factors in 
making its determination, (1) potential routes of contaminants or 
contaminated aediments to the extraction site; (2) pertinent 
results from teats previously carried out on the material at the 
extraction site, or carried out on similar material tor other 
permitted projects in the vic:inity; (JJ any potential for 
eignificant introduction of per■istent pesticides from land 
runoff ; (4) any records of spills or disposal of petroleum 
products or substances designated as hazardous under ■action 311 

I 
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of the Clean vater Act; (5) information in Federal, State and 
local records indicating significant introduction of pollutants 
fro• varioua sources along the potential routes or contaminant• 
to the extraction site. 

The FSEIS tells co■pletely to document the information used 
by the Corps in reaching lts' c.onclusion that the sediments of 
Ha'alaea Harbor meet section J07 Toxicity Standards, and rails to 
de1M>nstrate that the Corps has considered the factors listed 
above in reaching its conclusion. Th• Corps must provide this 
information before it can be considered in compliance with 
Section 404(b)(l) of the Clean Water Act. 

Kltlaatlon 
The corps' Public Notice falls to co1U1it to or accurately 

describe significant mitigation either racommended or required by 
the USFWS and the NMFS. The Public Notice (at 6-7) lists but 
Calls to com■it to several mitigation measures recommended by the 
USFWS. In addition, the Corps' Public Notice completely omits a 
rocom■endation on the develop■ent of measures to protect the 
quality of water in Ha•alaea Bay from project-related impacts. 

The public notlca mischaracterlzes conclusions presented in 
the NHFS Bioloqical Opinion when it states (at 9)1 

According to the Biological Opinion fro• the National Marine 
Fisheries Service (NMFS) issued on 25 April 1990, the 
project is expected to have an adverse effect on the 
endangered humpback whale in Hawaii, but with 111itigetion 
will have less adverse effect than the present aituation. 

The Biological Opinion submitted by NMFS does ruz,t indicate 
that the harbor expansion will have a leas adverse errect than 
tho present situation. It explicitly states: "(tJhe increased 
vessel activity associated with the expansion and operation of 
the proposed s■all boat harbor at Ha'alaea, Haul, aay adversely 
affect humpback whales in Hawaiian waters." NHFS Biological 
opinion ate. NHFS thus ha• taken the position that harbor 
expansion vlll ~ the present situation. NHFS states that 
the adverse effects of displacement of whales from the waters 
around Ha'alaea Harbor. are outweighed by the benefits of 
consolidating vessel activity in existing facilities. It also 
states, however, that "future development of new harbors and boat 
ramps along the vest Haul coast may likely exceed the jeopardy 
threshold." •Biological Opinion at a. Expansion of the harbor is 
thus one 110ra instance or devalopaent in west Haul that tho 
Biological Opinion states may lead to exceedence of the jeopardy 
threshold. The Corps' refusal to co1111it to the limitations 
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required by the Biological Opinion is another reason why the 
proposed project ls not acceptable. 

Threatened and EndoM@ted species 
(A) Humpback Whales. The corps has coD1111itted to 

implementing ell of tha reco-endations provided in NHFS' 
Biological opinion. Section 404(b)(l) Evaluation at 8. It has 
not, however, committed to abiding by the terms outlined in the 
Statement Regarding Incidental Taking Pursuant to Section 7(b)(4) 
of the Endangered Species /\ct of 1973 ("Section 7 Stete111ent")(UJl 
FSEIS Appendix/\). The Section 7 Statement outlines (at 1) 
"terms and conditions that must be complied with"; these include 
a requirement that blasting be restricted to the months of June 
through November inclusive. In its Public Notice, the corps has 
stated that "CiJn general. blasting will be avoided during 
December through Hay i( posalbJe, XC blasting aust occur. 
charges will be kept small, • • • " (Emphasis added). As you 
must be aware, the Corps ls obligated by the Endangered Species 
Act ("£SA") and the Marina HaJUDal Protection /\ct ("HMPA") to 
abide by the terms of the NHFS Section 7 statement; should the 
corps proceed with blasting in the months of December through 
Hay, as it has indicated it may do, it will be in violation of 
the ESA and HHPA, 

Further110re, careful evaluation of the corps' obligations 
under the £SA and HHPA indicate that dredging and (lllinq must 
also be restricted to June through Noveaber. Tha Biological 
Opinion prepared by the NHFS states that disturbance and injury 
to humpback whales may result fro■ harbor construction activities 
such as "blasting, dredging and filling" that occur during the 
winter humpback breeding end calving season. As you know, 
disturbance and injury to humpback whales falls within the 
definition of harassment, and is prohibited by the £SA and HHPA 
in the absence ot an incidental take authorization. The NMFS 
section 7 statement iasued for this project expressly states (et 
2) that it applies only to the endangered green sea turtle, and 
that no marine mammal take (pursuant to S 101(a)(5) of the HHPA) 
is authorized until appropriate small take regulations are in 
placa and related "Letters of Authorization" are issued. 
Although ve do not support any dredging and filling activities 
associated with this project as it is currently proposed, if the 
project ware to move forward, the lack of an incidental take 
authorization means that the Corps must restrict all dredging and 
filling activities to the 110nths or June through November, or be 
in violation of the £SA and HHPA. 

(D) Hawksbill Sea Turtles. The Public Notice for Ha'aleea 
Harbor Dakes reference to a February 251 1993 letter from the 
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NHFS that states that no effects on endangered hawksbill sea 
turtle• are expectod. ln that letter (contained within Appendix 
A of the FSEIS), NHFS states that "[cJonsul tation must be re• 
initiated if new infor•atlon becomes available revealing the 
affects of the projec t on listed species that were not previously 
considered". According to infor•ation obtained from NHFS , 
(George Balazs, personal COJM\Unication,) two hawksblll wore 
observed nes ting at Ha'alaea in the summer of 1993, one of which 
was kil l ed after being hit by a car. Tho total nesting 
population in Hawaii in 1993 was 24 turtles, meaning t hat the two 
at Ha'alaea represented s oma 8\ of that year's known nesting 
population. Observations during the 1994 nesting seaeons have 
r ecorded only l nes ting females statewide, confirming prior 
indications that hawksbill nesting in Hawaii may be cyclic, w1th 
turt les nesting once every two years. This information implies 
that the total female nes ting population may consist of as few as 
25 individuals . 

Taken in this light, the record of two nesting attempts at 
Ha•alaea Bay in 1993 is extremely s ignificant, and obligat es t he 
Corps to re- initiate consultation with NHFS pursuant to Soction 7 
of the ESA regarding impacts of the proposed project on hawksbill 
sea turtles . 

Failure to Ensure that Project coals are Met 
Analysis performed by the corps has failed to ensure that 

the s•lected alternative •eats the specific goals of the project. 
The Public Notice lists (at 2) the reduction of surge within the 
harbor as a specific gonl of the harbor expansion project . 
Remarkably, no study of eurgo reduction has been undertaken by 
tho Corps for any of tho alternatives under active consideration; 
the only sur ge analys is performed by the Corps coapared surge 
with i n the present hnrbor with that predicted for Alternative 6, 
which h0I been rejected by the corps ("-!:JI Wave Response of 
Proposed Improvement Plan 6 to the s~all Doat harbor nt Ho'alaea, 
Haul, Hawaii (hereinafter "Plan 6 Wava Study") within Appendix 6 
of the SFEIS . ) This study s tates (at 15) 

The 11IIRDD nu~crical aodel was run for both Plan 6 and 
the existing plan to investigate the harbor response to 
wave periods characteristic of harbor oscillations. 
These tests were included becaus e tho "surge" problem 
reported in the existing harbor may arise in pnrt from 
resonant response to long period wave energy impacting 
the harbor. ll<irbor oscillations wore not consldgred in 
tho earlier study (addressing wave response in other 
harbor alternative plans ) by Lillycrop et al , (199J) , 
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Tho failure to address harbor oscillations for the s elected 
alternative is particularly troubli ng due to the fact that Plan 6 
•• which shows "unacceptable" surqa condition, ·- recorded t ho 
lowest exceodence of the Corps' 1 ft . wave height exceedence 
criteria of any plan tasted. Plan 6 exceeded this criterion only 
1.9t of tho time, while the 4 alternatives under consideration 
showed exceedences varying be tween 2 and 17,7\ 1 with the Selected 
Alternative achieving a 6.lt exceedence. ~ Plan 6 Wave study 
at 14. In tailing to evaluat• the harbor osci llations, other 
than to state in the SFEIS (a t s- a) that surge i n the harbor will 
be "reduced substantially" with any of the four alternate plans, 
tho Corp• has not de11onstrated that the selected a ltar not1ve will 
meet one of its three primary goals. 

conclusion 

In su1111aary, the project as presented in the Public Notice 
tail• to comply with numerous legal requirements, including but 
not limited to the Marine Ka,uaal Protection Act, the Endangered 
Spec ies Act, and the Clean Water Act. It is undisputed thnt the 
project will have a significant adverse i mpact on endangered 
species, coral reefs, water quality, and recreation r esources; i t 
is not clear that, as designed, the project will even satisfy its 
s tated goals . For these reasons, we are strongl y opposed to its 
i111plementation. 

We look forward to your res ponse to our request for a public 
hearing, Please do hesitate to contact us with any questi ons . 

CC I Eugene Nitta, NHFS 
Robert S111ith, USFHS 
Deanna Hisman, EPA 
John Nakagawa, OSP 

Vary truly yours, 

fl)J_ Sn4 
Hark Smaalders 
Resource Analyst 

Jlawali state Depart11e.nt of Health 
Protect Ha'alaea coalition 
save our surf 
Life of the Land 
surfrider Foundation 
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DRAFT SECTION 404(b)(l) EVALUATION 

I. PROJECT DESCRIPTION 

a. Location. Ma'alaea Harbor for Light-Draft Vessels, Ma'alaea, Maui, Hawaii. The 
harbor is located on the south-central coast of Maui. 

b. General Description. The Corps of Engineers, Honolulu District (HED) and the 
Hawaii Department of Land and Natural Resources (DLNR) propose to build improvements to 
the Ma'alaea Harbor for Light-draft Vessels at Ma'alaea, Maui. Users and potential users have 
identified a shortage of berths, surge problems and resultant vessel damage in within the harbor, 
navigation hazards in the existing entrance channel, inadequate harbor facilities, and concerns 
about impacts on navigation at Ma' alaea Harbor. 

The Federal portion of the proposed action consists of realigning the entrance channel 
and modifying the existing breakwater to protect the new entrance channel. The purpose of these 
improvements are to reduce the surge within the harbor basin, reduce navigation hazards in the 
entrance channel, and provide opportunity for addition of commercial and recreational berthing 
spaces and associated harbor facilities. The local sponsor, the Hawaii DLNR, would provide 
expanded berthing facilities and improved infrastructure, including fuel station, sewage treatment 
and pumpout facilities. 

The proposed plan consists of: extending the south breakwater 620 feet; dredging an 
entrance channel 610 feet long, 150-180 feet wide, and 12-15 feet deep; dredging a 1.2-acre 
turning basin, 12 feet deep; dredging a 720-foot-long, 30-foot-wide, and 8-foot deep main access 
channel; adding a 400-foot-long revetted mole on the seaward side of the existing south 
breakwater, for bus tum-around; adding a center revetted mole, where the DLNR will later 
develop a fuel dock; and adding an east revetted mole, where the DLNR will later build berths. 

Construction of the breakwater, moles and dredging portion of the project is expected to 
take approximately 26 months. 

The work staging and storage area would be located on the paved portion of the harbor 
parking areas. 

c. Authority and Purpose. Section 404 and Section 401 of the Clean Water Act (33 
U.S.C. 1341; 33 U.S.C. 1344); Sections 324D-4 and 342D-53, Hawaii Revised Statutes (HRS). 

d. General Description of Dredged or Fill Material. About 80 feet of the existing east 
breakwater head would be removed in order to realign the entrance channel, and about 41,260 
cubic yards of material would be dredged from the existing harbor basin, to enlarge the turning 
basin and access channel, and for construction of the new entrance channel. About 5,000 cubic 
yards of that amount would be used for construction of the breakwater extension and south 
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revetted mole, which would require a total of about 40,700 cubic yards of fill. About 34,800 
cubic yards of fill material will be needed for the center mole and east revetted mole. An 
additional 53,000 tons of stone and 15,600 cubic yards of concrete armor units would be placed 
in the construction of the breakwater and the three revetted moles. All suitable dredged material 
will be used in construction of the breakwater and mole structures. Any remaining material will 
be disposed in an upland site. 

Dredged material will consist of unconsolidated elastic marine sediments with coral 
sands, gravels, cobbles and boulders which currently lie beneath a lightly cemented coral 
limestone breccia crust, as well as clay, silt, and sand from terrigenous sources. Conventional 
dredging equipment such as heavy-duty backhoes, clamshells, and hydraulic cutter heads would 
be used. 

Construction materials would consist primarily of dredged material, basalt stone, and 
concrete. Material dredged from the entrance channel and harbor would be used in the 
construction of the breakwater extension and revetted moles. The stone material can be obtained 
from three commercial quarries on Maui and the concrete required for construction of armor 
units for the main breakwater extension can be obtained from a commercial source. 

Rock will consist of boulders measuring½ cubic yard or more. Granular material shall 
consist of well-graded sand, gravel or crushed stone composed of hard, tough and durable 
particles. 

e. Description of the Proposed Discharge Site(s). Figure 1 in the Draft Supplemental 
EIS II shows the project location. Figure 2 shows existing habor structures, and Figure 7 shows 
the proposed action. 

The proposed project site is located on the southern shore of Maui in the northwestern 
corner ofMa'alaea Bay. The Ma'alaea Harbor was constructed on a large fringing reef flat at the 
western end of the Bay. The harbor is used for commercial and recreational boating. Existing 
features at the Harbor include a south revetted mole approximately 1,100 feet long and 90 feet 
wide; an east breakwater approximately 850 feet long and 26 feet wide; an entrance channel 
approximately 90 feet wide and 13 feet deep; and an interior basin approximately 11.3 acres in 
size. Additional facilities include a one-lane concrete launch ramp, parking spaces, a haul-out 
facility, a small restroom, two small storage buildings, and space for boat repair and 
maintenance. The south revetted mole provides parking for autos and buses. The total berthing 
capacity is 96 (but because of size, only 89 vessels are currently harbored here). About half of 
these vessels are recreational. 

Three upland stormwater drainage channels flow into the northern side of the basin. 
These drainages and runoff from erosion-prone uplands in other parts of the Bay increase the 
sediment load in nearshore waters significantly. The harbor basin acts as a sediment trap. 

Northeast tradewinds generally prevail. Ocean current near the harbor is predominantly a 
tradewind-generated surface movement toward the southwest Although tidal currents are fairly 
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weak, tidal fluctuations coupled with prevailing wind-driven currents are believed to result in 
continuous flushing of the harbor. 

The disposal sites are the locations of the proposed protective structures and moles. The 
structures and related fill areas have been designed to minimize the amount of material to be 
discharged into the water. 

The harbor bottom consists primarily of soft sediments with remnants of the former reef 
flat still present within the central and eastern portion of the basin. Live corals have developed 
along the east and west slopes of the dredged channel and turning basin. Inside the harbor, the 
greatest concentration of coral occurs along the dredged channel entrance near the southern tip of 
the east mole. Coral cover near the entrance is about 30 to 40 percent. The eastern edge of a 
triangular reef remnant in the center of the harbor also contains high coral coverage. Outside the 
harbor, high coral coverage exists on either side of the channel entrance and extends eastward. 

Marine resources in the project area include a variety of corals, fish, algae, and 
macroinvertebrates, The coral reef fronting the harbor supports the green and hawks bill sea 
turtles, which are Federally listed species. Ma'alaea Bay is one of four major breeding, calving, 
and nursing areas for endangered humpback whales in Hawaii. These whales are known to occur 
within several hundred feet of the harbor entrance. 

Three surf sites are located adjacent to the harbor. One of these, the "Ma'alaea Pipeline" 
is known internationally as one of the best waves in the world and is considered to be unique. 
"Off-the-Wall" is also considered to be unique. Buzz's consists of three separate breaks, and is 
located along the south breakwater. 

f. Description of Disposal Method. Conventional dredging equipment such as heavy­
duty backhoes, clamshells, and hydraulic cutter heads would be used. In areas where these 
methods are not effective, blasting may be used. 

Blasting will not be permitted from December 1 through May 31. It shall be controlled to 
result in a minimum overbreak or shattering of material beyond excavation lines and grades. 

Stones will be placed by suitable equipment or placed by hand on the prepared base. 

II. FACTUAL DETERMINATIONS. 

a.- jlhysical Substrate Determinations. 

(1) Substrate Elevation and Slope. The shallowest areas in the harbor are along the east 
breakwater and over the remnant triangular reef shoal in the center of the harbor. The deepest 
areas are in the entrance channel and follow a broad swath north from the entrance channel to the 
northern boundary of the harbor. Harbor slope is generally towards this deep area. Outside the 
harbor shallow areas front the south breakwater and very shallow areas are to the east of the east 
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breakwater. Deeper areas extend from the entrance to the east, southeast, and south. There 
would be some changes in bottom elevations and slope with the proposed action. The entrance 
channel would be realigned; however, the corridor planned for the entranc_e channel is already 
one of the deepest areas, so depths will not change substantially. The south breakwater extension 
would be placed upon one of the most shallow areas just outside the harbor entrance. The center 
mole would be constructed upon a remnant shoal in the center of the harbor in one of the 
shallowest areas; fills associated with the east mole would also be placed in one of the more 
shallow areas. Dredging would occur in the areas already containing the deepest portions of the 
harbor. No major changes in substrate elevation and slope are expected. 

(2) Sediment Type. The harbor bottom consists primarily of soft sediments with 
remnants of the former reef flat still present within the central and eastem·portion of the basin. 
Live corals have developed along the east and west slopes of the dredged channel and turning 
basin. Inside the harbor, the greatest concentration of coral occurs along the dredged channel 
entrance near the southern tip of the east mole. Coral cover near the entrance is about 30 to 40 
percent. The eastern edge of a triangular reef remnant in the center of the harbor also contains 
high coral coverage. Outside the harbor, high coral coverage exists on either side of the channel 
entrance and extends eastward. 

Altering a high energy area to a low energy one subsequent to the placement of 
structures, will change the composition of the substrate, since silty fine sediments typify low 
energy areas and coarser sediments exemplify high energy bottom habitat. The changes in 
circulation and sedimentation will alter existing habitat 

Dredging activities would result in loss of some coral substrate, with replacement by soft 
sediments, and unconsolidated elastic marine sediments with coral sands, gravels, as well as clay, 
silt, and sand from terrigenous sources. A new channel would be dredged, and dredging will also 
occur within the harbor basin, resulting in deepening of the basin. Corals are expected to 
develop along the slopes of the dredged entrance channel and also within freshly dredged areas 
within the harbor. 

(3) Dredged/Fill Material Movement All suitable dredged material will be utilized as fill 
in the construction of the south breakwater extension, the east mole, and the center mole. Fill 
material will be covered as soon as possible with rock revetment to prevent erosion and 
subsequent sediment movement effects. Blasting would be required where traditional dredging 
equipment cannot remove difficult material. The dredging, filling, and blasting would be 
accomplished using silt curtains or other sediment-containment devices to ensure that dredged 
sediments would be confined to the most localized area possible. 

The breakwater structure will extend into deeper water and will tend to intercept littoral 
drift. The resulting shoaling is expected to occur primarily in the entrance channel in the lee of 
the breakwater extension. In the short-term, shoaling within the harbor basin is expected to 
continue at about its present rate due to continuing deposition ofterrigenous sediments. With the 
conversion of agricultural lands to commercial and residential development adjacent to the 
harbor, and with the drainage improvements planned for several future development actions, 
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long-term sediment loading in the harbor from upland sources is expected to decrease, as will 
shoaling. 

(4) Physical Effects on Benthos. Sessile or sedentary species are most vulnerable to 
adverse impacts, including burial and smothering, because they cannot move from the area of 
disturbance. Sedimentation, particularly for disposal operations, has the potential for burial of 
benthic communities. Sedentary organisms, such as coral reefs, are particularly vulnerable to 
burial. Films of silt or suspended sediment plumes may temporarily affect feeding, respiration, 
or photosynthetic activity. 

Placement of fill for the east revetted mole would affect an area nearly completely 
covered by sediments. Placement of fill for the center mole would cover a- shoal area with live 
coral, and some areas of soft substrate. This would result in a loss of benthic residents and algae 
growing in and over the substrate. These resources provide food and shelter for some species of 
juvenile foodfishes. The new structures would provide habitat for a different biological 
community. Benthic forms present prior to the placement of fill are not likely to recolonize on 
the fill since its surface would consist of materials that are substantially different from that 
currently present. The armor units and rocks would provide new habitat for some algae and 
benthic invertebrates. It is estimated that about 1.4 acres of new habitat would be provided by 
the structures. A rapid recolonization of algae and benthic organisms is expected to occur, 
although the community is likely to differ. 

Corals can be harmed by increases in turbidity and suspended solids. High turbidity and 
sedimentation may decrease coral abundance, alter growth forms, and decrease coral species 
diversity. Coral feeding activity can be reduced and decreased light penetration affects 
photosynthetic corraline algae. This is particularly true in low water motion environments, as 
within the harbor. However, no coral reef would remain within the harbor to be affected by the 
turbidity, and in the high water motion environment outside of the harbor, sediments are 
transported away to deeper depths. Any corals colonizing dredged slopes would be those with 
tolerance for the conditions. 

Indirect impacts on corals and other filter-feeders and algae could occur as a result of 
temporary degradation of nearshore water quality. Effects may include smothering caused by 
excessive sedimentation, abrasion of corals by current-driven suspended sediments, and reduced 
primary productivity from decreased light levels. Silt containment measures will be utilized 
during construction activities to restrict these effects to the smallest area possible. Adverse 
sediment damage to adjacent reefs is not expected with the employment of best management 
practices:. Bottom flows, where heaviest sediment is entrained, are into the harbor, whereas 
surface flows, with very light, fine suspended materials, are driven out of the harbor. Sediments 
carried out of the harbor would be diluted and kept in suspension by wave action and would be 
transported offshore. The surface layer of water flow carrying the resuspended sediments would 
move with the prevailing southwestward surface flow. 

Dredging can increase circulation. The habitat loss from construction is also lessened by 
the colonization of new surface areas provided by marine structures particularly riprap. Reef 
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surfaces exposed by dredging often become recolonized by reef-building species. Algae and 
benthic invertebrates that live on these surface areas may serve as fish forage. Resuspension of 
nutrients during dredging can be useful in providing needed nutrients to phytoplankton and other 
vegetation. Dredging may provide a temporary food source for turbidity-tolerant fishes, crabs, 
and shrimp that forage on the benthic animals discharged with dredged material. Dredging 
would attrac~ fish to feed on exposed benthic organisms. 

Because of the highly variable nature of marine benthic assemblages, disturbances by 
dredging/disposal activities usually represent relatively minor and short-lived impacts, similar to 
those induced by storm events. 

(5) Other Effects. Pollutants trapped in sediments can be resuspended during dredging. 
However, harbor sediments were tested for 32 contaminants, which were either not detected or 
were found at very low levels. Ingestion ofresuspended pollutants by marine organisms is not 
expected. 

(6) Actions Taken to Minimize Impacts (Subpart H). Breakwaters and revetments would 
be constructed oflarge boulders and/or core-lacs to dissipate wave energy and resist erosion and 
its subsequent turbidity effects. Fills would be protected from erosion with armor stone as soon 
as practicable after placement to avoid additional effects of suspended sediments in the water 
column. Fill materials will be free of pollutants. All spoil temporarily stored at the project site 
would be placed behind watertight berms above the tidal influence. No dredged spoil would be 
stockpiled in the marine environment. The DLNR,, Division of Aquatic Resources, will design, 
fund, and supervise field work and development of a predictive geographic model to forecast 
potential changes in sediment transport in response to changes in coastal topography. 

Transplantation of corals was determined to be not feasible for several reasons. Coral 
colonies inside the harbor are adapted to low water motion environments and have growth forms 
that could not survive relocation to higher water motion regimes outside of the harbor. Coral 
colonies on the outside of the harbor are either too large or encrusting to be easily transplanted 
and cannot be readily fragmented into smaller movable pieces. To mitigate for a net loss of 3.3 
acres of reef habitat, construction of artificial reefs would be accomplished, in the amount of 3 .3 
acres. This would be accomplished by additions to the State's existing artificial reef. 

If blasting is required, the construction contractor would be required to prepare a blasting 
plan to identify the measures to be implemented to protect aquatic life. 

b~ Water Circulation, Fluctuation and Salinity Determinations. 

(1) Water. 

(a) Salinity. Salinity gradients will not be affected. 

(b) Water Chemistry (pH, etc.). The effects on the harbor water quality of other 
potential components of the increased stormwater input, such as pesticides and herbicides for 
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landscaping purposes, and petroleum products from upland parking lots would likely be adverse. 
However, the reduction in agricultural chemical inputs resulting from the conversion of nearby 
adjacent uplands from agricultural to commercial and residential uses may offset those adverse 
effects. Additional chemical input due to the proposed project could include fuel and oil residues 
in the long-term. 

(c) Clarity. During construction, dredging, filling, and blasting activities would 
result in a temporary effect on water clarity. Bottom sediments will be resuspended, but when 
dredging ceases, water clarity will quickly return to normal. 

Turbulence caused by increased boat traffic within the harbor will resuspend fine 
sediments, but the projected future reduced sediment input would result in an overall increase in 
water quality within the harbor. 

(d) Color. No effect is expected. 

(e) Odor. No effect is expected. 

(f) Taste. No effect is expected. 

(g) Dissolved gas levels. Dissolved oxygen concentrations near dredging sites 
have been reported to be lower than concentrations measured away from dredging operations. 
Dredging activities may suspend nutrients or organic material into the water column, possibly 
resulting in a higher biological oxygen demand, and leading to reduced dissolved oxygen levels. 
These effects would be localized and temporary, and since there is no existing problem with low 
dissolved oxygen levels in the harbor and flushing would quickly dilute these effects, they would 
not persist. 

(h) Nutrients. The major cause of algae blooms and cWorophyll A exceedences in 
the harbor is unknown. The DBOR and DAR will accomplish a shoreline cleanup of nuisance 
algae in and adjacent to the harbor. 

Resuspension of nutrients during dredging may provide needed nutrients to 
phytoplankton and other vegetation. Resuspended detritus may also provide nutrient material 
and protection from predation for transient biota. Turbidity created by dredging can benefit 
sponges, echinoderms, etc. because of increased availability of food in the dredge effluent. The 
resuspension of nutrients, such as nitrogen in the form of ammonia, from sediments may enhance 
primary productivity. 

(i) Eutropbication. No effects are expected. 

G) Others as Appropriate. Current exceedences of enterococci in the harbor may 
be caused by stormwater runoff or by the lack of adequate wastewater facilities. The 
construction of a sewage treatment facility and pumpout facilities in conj1.H1ction with the harbor 
improvements may reduce the number of exceedences of this parameter. Activities associated 

7 



with or resulting from the proposed action are not likely to introduce new sources of this 
bacteria. 

(2) Current Patterns and Circulation. 

(a) Current Patterns and Flow. Circulation within Maalaea Harbor is primarily 
wind-driven, since the tidal range is generally less than about 2-1/2 feet. The flow is two­
layered, with the surface water flowing out of the harbor, and the bottom layer flowing into the 
harbor. The circulation inside the harbor is a clockwise circulation set up due to the north wind 
pushing water against the south breakwater. A smaller counterclockwise flow exists in the west 
end of the harbor. Outside the harbor a small portion of the flow outside the east breakwater 
reverses due to the interaction between westward flow and the breakwater. Approaching the 
west coastline, velocity is diminished and the current direction turns southward. 

The new breakwater extension would deflect incoming flow from its original 
southwestward direction into a straight southward direction with accelerating flow speed. The 
original southwestward flow then would turn northward. An eddy would be expected to develop 
around the tip of the breakwater extension, exerting a circular effect on the flow around the 
harbor mouth. 

With the proposed project, the circulation pattern would be similar to existing conditions, 
but the exchange rate between the harbor and bay water would be reduced due to the decrease of 
the available area for free exchange. The rate of harbor flushing would be reduced with the 
addition of the south breakwater extension, as well as the addition of the center mole. However, 
with design modifications to the center mole which allows relatively free water circulation 
around the structure, the reduction in flushing rate is minor. 

(b) Velocity. Current velocity outside the harbor is about 10 to 15 cm/sec. The 
velocity inside the harbor is between 2 to 5 cm/sec; it would decrease by 10 to 15 percent after 
the proposed project is constructed. 

(c) Stratification. Not applicable. 

(d) Hydrologic regime. See paragraphs (a) and (b) above. 

(3) Normal Water Level Fluctuations (tides, etc.) Normal water level fluctuations would 
not be affected. Wave heights would be reduced in the new entrance channel and within the 
berthing areas. 

(4) Salinity Gradients. Salinity gradients will not be affected. 

(5) Actions That Will be Taken to Minimize Impacts (refer to Subpart H). Silt curtains 
and other means will be directed by the HED for the contractor to confine suspended sediments 
during dredging of the entrance channel and construction of project features. Construction 
practices will be employed to prevent persistent turbidity and excessive sediment transport into 
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areas of living corals. All temporarily constructed facilities or structures, including silt 
containment, will be removed immediately after completion of work in the water. 

Fill materials will be free of pollutants, and no contamination should result from 
construction activities. A contingency plan for containing and controlling accidental spills of 
petroleum products at the construction site, including storing absorbent pads and containment 
booms on site would be developed. 

Lumber and other construction materials treated with preservative substances will not be 
permitted to contact the water until after at least I week of drying. Construction and fabrication 
of dock assemblies will be take place insofar as possible on fast land. Construction materials, 
petroleum products, human wastes, debris, and landscaping substances will not be permitted to 
fall, flow or leach into the ocean or drainage ditches which enter the harbor. 

All spoil temporarily stored at the project site would be placed behind watertight benns 
above the influence of the tides. No dredged spoil will be stockpiled in the marine environment. 
All construction related materials would be placed or stored in ways to avoid or minimize 
disturbance to the reef, with the exception of the construction footprint. 

Fills would be protected from erosion with armor stone as soon as practicable after 
placement to avoid additional effects of suspended sediments in the water column. 

With the except of design modifications made to avoid and minimize environmental 
impacts, breakwaters and revetments would be constructed oflarge boulders and/or core-locs to 
dissipate wave energy and resist erosion. 

The State of Hawaii DLNR, Division of Boating and Ocean Recreation and Division of 
Aquatic Resources will implement a shoreline cleanup of Hypnea musciformis in and adjacent to 
the harbor. 

Work would discontinue during flood conditions. 

Water quality will be monitored during and after construction. 

c. Suspended Particulate/furbidity Determinations. During construction, turbidity 
would be increased while dredging, blasting, fill and dredge spoil dewatering activities are 
completed. Exceedences in water quality standards for turbidity may be expected for the 
duration of construction. 

Indirect impacts on corals and other filter-feeders and algae would be expected as a result 
of temporary degradation ofnearshore water quality. These effects may include smothering 
caused by excessive sedimentation, abrasion of corals by current-driven suspended sediments, 
and reduced primary productivity from decreased light levels. 
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Corals can be harmed by increases in turbidity and suspended solids. Coral feeding 
activity is reduced and decreased light penetration affects photosynthetic coraline algae. High 
turbidity and sedimentation may decrease coral abundance, alter growth fcmns, and decrease 
coral species diversity. Because surface flows differ in direction from the bottom flows within 
the harbor, resuspended sediments within the harbor would not be expected to have a significant 
effect on the coral areas outside the new harbor entrance. Bottom flows which entrain the 
heaviest sediments, flow into the harbor. The surface layer of water carrying the lightest and 
finest sediment flows out of the harbor, become entrained, and move with the dominant 
southwestward surface flow. 

Dredging activities may result in potentially adverse ecological effects in tenns of habitat 
loss, fishery potential reduction, and circulation disruption, positive effects can also result. 
Dredging can increase circulation. The habitat loss from construction is also lessened by the 
colonization of new surface areas provided by marine structures particularly riprap. Algae and 
benthic invertebrates that live on these surface areas may serve as fish forage. Resuspension of 
nutrients during dredging can be useful in providing needed nutrients to phytoplankton and other 
vegetation. Dredging may provide a temporary food source for turbidity-tolerant fishes, crabs, 
and shrimp that forage on the benthic animals discharged with dredged material. Resuspended 
detritus may also provide nutrient material and protection from predation for transient biota. 
Turbidity created by dredging can benefit sponges, echinoderms, etc. because of increased 
availability of food in the dredge effluent. 

Fish egg development can be delayed for several hours by suspended solids; mollusk 
eggs and larvae development are similarly affected. The only effect that would be expected on 
fish eggs is a slight delay in time to hatching. Lethal concentrations are far in excess of levels 
characteristic of dredging operations. Juvenile forms of fish are not likely to be permanently or 
lethally affected. 

Adult fish are more sensitive to suspended solids than most invertebrates, but can escape 
turbidity plumes. Some bottom-dwelling species could be susceptible to dredging activities. 

All life stages of pelagic fish appear to be fairly tolerant of elevated suspended sediment 
concentrations. Fish species depositing demersal eggs can be negatively impacted. Sediment 
layers over 0.5 mm can cause significant mortality. Juveniles and adults of practically all fishes 
are sufficiently mobile to avoid burial due to increased sedimentation rates or prolonged 
exposures to suspended sediments at a dredging site. Fishes generally return shortly after the 
disturbance ceases. The major impact on these stages is the potential loss of benthic food 
sources. 

Both demersal and pelagic fish eggs and larvae are susceptible to entrainment by suction 
dredges due to their inability to escape. Mortality of entrained fry approaches 100 percent since 
the majority is buried by sediment, while the remainder suffer abrasion of external surfaces. 

Suspended sediment apparently has little effect on feeding or movement of shellfish 
larvae through the water column. Shellfish species inhabiting turbid coastal waters can be 
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expected to be adapted to and highly tolerant of suspended sediment concentrations for 
reasonable durations of time. 

Dredging, filling, and blasting activities are not likely to release haz.ardous or toxic 
contaminants into the aquatic environment. Bottom sediments were sampled and tested. None 
of the substances tested were above action limits, and most were below the limits of detection. 
Ingestion of resuspended pollutants by marine organisms is not expected. 

Turbulence caused by increased boat traffic within the harbor will resuspend fine 
sediments, but the reduced future sediment load would result in an increase in water quality 
within the harbor because there would be less sediment for boating traffic to resuspend. 

Silt curtains will be used to confine the dredging and filling activities to a very localized 
area, to ensure high suspended sediment concentrations are kept to the smallest possible area. 

Because of the highly variable nature of marine benthic assemblages, disturbances by 
dredging/disposal activities usually represent relatively minor and short-lived impacts, similar to 
those induced by storm events, or other disturbances. 

(2) Effects (degree and duration) on chemical and physical properties of the water 
column. 

(a) Light Penetration. Light penetration will be affected temporarily. During 
construction, turbidity and suspended sediment would be increased. Dredging within the harbor 
and entrance channel will deepen some areas, decreasing light penetration. 

(b) Dissolved Oxygen. Dredging activities may suspend nutrients or organic 
material into the water column, possibly resulting in a higher biological oxygen demand, and 
leading to reduced dissolved o;,cygen levels. These effects would be localized and temporary, and 
since there is no problem with low dissolved oxygen levels in the harbor, the effects would not 
persist. 

(c) Toxic Metals and Organics. Dredging, filling, and blasting activities are not 
likely to release hazardous or toxic contaminants into the aquatic environment. Bottom 
sediments were sampled and tested. None of the substances tested were above action limits, and 
most were below the limits of detection. 

. : ; ( d) Pathogens. The introduction of pathogens may be decreased with the 
construction of the new sewage treatment facilities. There may be a decrease in the 
concentrations of enterococci found in water samples. 

( e) Aesthetics. The aesthetics of the water would be affected during construction. 
No long-term effects on the aesthetics of the water are expected. 

(f) Others as appropriate. None. 
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(3) Effects on Biota 

(a) Primary Production and Photosynthesis. Reduced light penetration levels 
during construction may temporarily result in reduced primary productivity. The resuspension of 
nutrients, such as nitrogen in the fonn of ammonia, from sediments may enhance primary 
productivity. 

Indirect impacts on corals and other filter-feeders and algae would be expected as a result 
of temporary degradation of nearshore water quality. These effects may include smothering 
caused by excessive sedimentation, abrasion of corals by current-driven suspended sediments, 
and reduced primary productivity from decreased light levels. However, silt containment will be 
used to ensure that dredging, filling, and blasting effects are kept to the absolute minimum area. 

Positive effects can also result from dredging and filling activities.. Dredging can 
increase circulation. The habitat loss from construction is also lessened by the colonization of 
new surface areas provided by marine structures particularly riprap. Algae and benthic 
invertebrates that live on these surface areas may serve as fish forage. Resuspension of nutrients 
during dredging can be useful in providing needed nutrients to phytoplankton and other 
vegetation. Dredging may provide a temporary food source for turbidity-tolerant fishes, crabs, 
and shrimp that forage on the benthic animals discharged with dredged material. 

(b) Suspension/Filter Feeders. Filter feeding invertebrates can be affected by 
turbidity. With increased level of suspended solids, the energy expended in food gathering may 
exceed energy obtained from the food. The effects of turbidity are usually not permanent. 

(c) Sight Feeders. Mobile sight feeders will move away from the sediment plume 
for feeding purposes. Sedentary sight feeders may be unable to obtain food. Effects would 
dissipate after construction. 

(4) Actions Taken to Minimize Impacts (subpart H). Silt containment measures will be 
taken to ensure that sediment effects are kept to the minimum area possible. Fills will be 
anchored with armor stone as soon as possible after placement to prevent erosion. Water quality 
will be monitored during and after construction. 

d. Contaminant Determinations. Contaminants are not expected to occur as a result of 
the proposed dredging and filling activities. Bottom sediments were sampled and analyzed for 
32 hazardous compounds and 8 metals. Most contaminants were not detectable, and others were 
at very low levels. No effects due to contamination are expected. 

e. Aquatic Ecosystem and Organism Determinations 

(1)-(3) Effects on Plankton, Benthos, Nekton. Based on on the analysis in paragraphs a 
through d above, the overall effects on the aquatic ecosystem will not be significant. Because of 
the highly variable nature of marine benthic assemblages, disturbances by dredging/disposal 
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activities usually represent relatively minor and short-lived impacts, similar to those induced by 
storm events, or other disturbances. 

(4) Effects on Aquatic Food Web. Fish egg development can be delayed for several 
hours by suspended solids; mollusk eggs and larvae development can also be affected. The only 
effect that W(?uld be expected on fish eggs is a slight delay in time to hatching. Lethal 
concentrations are far in excess of levels characteristic of dredging operations. Juvenile forms of 
fish are not likely to be permanently or lethally affected. 

Both demersal and pelagic fish eggs and larvae are susceptible to entrainment by suction 
dredges due to their inability to escape. Mortality of entrained fry approaches 100 percent since 
the majority is buried by sediment, while the remainder suffer abrasion of external surfaces. 

All life stages of pelagic fish appear to be fairly tolerant of elevated suspended sediment 
concentrations. Fish species depositing demersal eggs can be negatively impacted. Sediment 
layers over 0.5 mm can cause substantial mortality. Juveniles and adults of practically all fishes 
are sufficiently mobile to avoid burial due to increased sedimentation rates or prolonged 
exposures to suspended sediments at a dredging site. Fishes generally return shortly after the 
disturbance ceases. The major impact on these stages is the potential loss of benthic food 
sources. 

Adult fish are more sensitive to suspended solids than most invertebrates, but can escape 
turbidity plumes. Some bottom-dwelling species could be susceptible to dredging activities. 

A benthic community different from that inhabiting the existing dredge and fill sites is 
expected to colonize the new structures. Generalized feeders would not be adversely affected; 
any specialized species requiring food provided by the habitat to be lost would be displaced to 
other suitable habitats, with a corresponding increase in competition for that resource. 

Resuspended detritus may provide nutrient material and protection from predation for 
transient biota. Turbidity created by dredging can benefit sponges, echinoderms, etc. because of 
increased availability of food in the dredge effluent 

Suspended sediment apparently has little effect on feeding or movement of shellfish 
larvae through the water column. Shellfish species inhabiting turbid coastal waters can be 
expected to be adapted to and highly tolerant of suspended sediment concentrations for 
reasonable durations of time. 

Ingestion of resuspended pollutants by marine organisms is not expected. Recent 
sediment sampling did not find contaminants near allowable limits. 

Silt curtains will be used to confine the dredging and filling activities to a very localized 
area, to ensure high suspended sediment concentrations are kept to the smallest possible area. 
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Because of the highly variable nature of marine benthic assemblages, disturbances by 
dredging/disposal activities usually represent relatively minor and short-lived impacts, similar to 
those induced by storm events, or other disturbances. 

(5) Effects on Special Aquatic Sites 

(a) Sanctuaries and Refuges. The nearshore waters outside the harbor are within 
the boundaries of the Hawaiian Islands Humpback Whale National Marine Sanctuary. Adverse 
effects are expected on the endangered humpback whale, including displacement of the whales 
from a portion of their cow/calf habitat. The National Marine Fisheries Services has determined 
that the proposed action is not likely to jeopardize the continued existence of the humpback 
whale.. As long as construction activities are conducted with the required State and Federal 
permits, the proposed action complies with the Sanctuary implementing regulations. Although 
the proposed project would result in increased vessel traffic and its associated adverse impacts on 
whales and sea turtles, the overall effects to the species and to the Sanctuary are expected to be 
beneficial compared to future conditions without the proposed project. It would help consolidate 
vessel traffic so that other important whale and sea turtle habitats are not affected. 

Measures to protect whales from disturbance and injury would be taken during 
construction activities, including surveying and monitoring the presence of the animals, limiting 
blasting to specific seasons to avoid critical reproductive stages and activities, limiting the size of 
blasting materials, shifting mooring areas to avoid whale and sea turtles, and development and 
implementation of ingress and egress corridors, as well as vessel speed limits. 

(b) Coral Reefs. Approximately 4.8 acres of coral reef will be directly impacted 
by dredging and filling activities. Inside the harbor, this includes the dredging and filling of 
about 13,040 square feet of the triangular reef flat in the center of the harbor and the dredging of 
32,650 square feet along the eastern breakwater. Outside the harbor about 23,025 square feet to 
be filled by the construction of the south breakwater extension, and 134,900 square feet to be 
filled with the construction of the south breakwater extension and the dredging of the new 
entrance channel. 

The new breakwater, channel slope and interior harbor slope would provide about 1.5 
acres ofuseable substrate for colonization by other benthic communities. Only the protected 
areas inside the breakwater could support coral cover greater than 5 percent. In order to replace 
the net loss of 3.3 acres of coral reef habitat, additions totaling 3.3 acres would be made to the 
State's artificial reef. 

(c) Wetlands. No wetlands, mud flats, vegetated shallows, or riftle and pool 
complexes would be affected. 

(6) Threatened and Endangered Species. The National Marine Fisheries Service prepared 
a Biological Opinion dated July 23, 1990, which concluded that the proposed activities are not 
likely to jeopardize the continued existence of humpback whales or green-sea turtles. The 
increased vessel activity associated with the expansion and operation of the harbor may adversely 
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affect humpback whales, based on the likelihood of displacing whales from a portion of the 
cow/calf habitat. NMFS stated, however, that despite the potential for adding vessel traffic, the 
benefits of consolidating vessel activity in existing facilities and preserving nearshore cow/calf 
habitat in other areas of west Maui outweigh the possible adverse effects of displacement of 
humpback whales. NMFS believes that adverse impacts to whales from vessel traffic will be 
reduced compared to impacts from expected increases in vessel traffic without the proposed 
project. -

NMFS also determined that the proposed activity may result in the injury or mortality of 
green turtles and established an incidental take by injury or mortality of one turtle during the 
course of construction. Five turtles per day may be disturbed or temporarily displaced. Because 
NMFS stated that if dredging, filling, and construction of revetments are conducted with 
reasonable care, these activities could result in some adverse effects, but are not likely significant 
enough to result in a take. No incidental take provisions were provided for the humpback whale. 

The HED concluded that the proposed project is not likely to affect the hawksbill turtle 
and Hawaiian monk seal, and NMFS concurred with this determination. 

(7) Other Wildlife. No terrestrial wildlife species would be affected by the proposed 
action. 

(8) Actions to Minimize Impacts (Subpart H). Measures that will be implemented to 
protect the whale and turtle during construction include: a restriction that blasting be conducted 
only during the months of June through November, except that if blasting is determined 
necessary during restricted months, consultation with NMFS will occur prior to blasting; NMFS 
will be notified 10 days before blasting in order to monitor blasting activities; blast sites will be 
monitored by boats and diverse to ensure the area of clear of marine mammals and turtles before 
blasting occurs; consultation regarding charge size must occur with NMFS and HED; any 
disturbance or injury to listed species must be reported to NMFS within 24 hours; and a report 
summarizing monitoring information will be submitted to NMFS. 

f. Proposed Disposal Site Determinations. 

(1) Mixing Zone Determinations. The mixing zone will be confined to the smallest 
practicable zone within each specified disposal site. The use of silt curtains or other silt 
containment devices will ensure effects of sediment dispersal are kept to the smallest area 
possible. 

(2) Determination of Compliance with Applicable Water Quality Standards. Routine 
water quality sampling in Ma'alaea Harbor in the last several years showed that between 1991 
through 1994, criteria for turbidity was exceeded between one to four times year. There were no 
exceedences in 1995 and 1996. Exceedences of chlorophyll A occurred between one and three 
times per year, and enterococci standards were exceeded from one to six times from 1991 
through 1996. Exceedences of ammonia occurred from two to 11 times between 1993 and 1996. 
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During construction, turbidity would be increased while dredging, blasting, fill, and 
dredge spoil dewatering activities are completed. Short-term exceedences in water quality 
standards for turbidity may be expected due to the construction activities. Effects will be kept to 
the minimum possible area. Regardless of whether any new harbor improvement is constructed, 
runoff into the harbor will continue to periodically degrade harbor water quality. However, with 
the near-term future conversion of adjacent uplands from agricultural to commercial/residential 
purposes, as well as drainage improvements planned in conjunction with several of those new 
developments, sediment input into the harbor would be expected to increase, although 
stormwater discharge would increase. 

Enterococci exceedences would not be expected to increase with the proposed 
construction activities. In addition, with the construction of the new sewage treatment and 
pumpout facilities by the State, exceedences of the enterococci standard would be expected to 
decrease. 

Exceedences of the ammonia standard are likely caused by input from the upland sources. 
The resuspension of nutrients, such as nitrogen in the form of ammonia, from sediments may 
enhance primary productivity. The proposed construction would not provide any new sources of 
this substance. 

The Hawaii Department of Health is reviewing the proposed action pursuant to Section 
401 of the Clean Water Act. 

(3) Potential Effects on Human Use Characteristics. 

(a) Municipal and Private Water Supply. No municipal or private water supplies 
would be affected by the proposed construction. The proposed harbor expansion would require 
an additional 875,000 gallons of water per month. The Maui Board of Water Supply has 
indicated that new sources may need to be developed to meet such a demand. 

(b) Recreational/Commercial Fisheries. During construction, recreational and 
commercial fishing operations may experience congestion and delays within the harbor due to 
the presence of construction equipment and activities. 

With the proposed expansion, an additional 10 commercial fishermen would conduct 
operations out ofMa'alaea Harbor. This would be an increase of2 percent in the Statewide total 
average number of occupational fishermen and an increase of 6 percent in the number from Maui 
County. Total average annual catch for the State would increase by about 35,300 pounds (2 
percent increase), and by 21,230 pounds (6 percent increase) for Maui County. Because the 
Penguin Bank, Maui, Molokai and Lanai fishing areas appear to have experienced a decline in 
the fish populations over the last 40 to 50 years, additional fishing pressure could result in a 
further decline. 

The Hawaii Division of Aquatic Resources is developing plans for.: bottomfish 
management. When adopted, these rules will specific catch limits, gear restrictions, and will 
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establish prohibited fishing areas to protect spawning and nursery areas. With the 
implementation of the bottomfish management, recreational and commercial fisheries would 
improve, and the effects of the additional fishing pressure resulting from the Ma'alaea Harbor 
expansion would not be significant. 

(c) Water Related Recreation. Navigation conditions for recreational boaters will 
be improved °by the proposed breakwater and entrance channel realignment. 

One surf site will be lost due to the proposed action. Design modifications to the 
proposed alternative will avoid impacts to two other surf sites which would have been modified 
by the original plan. The U.S. Army Waterways Experiment Station recommended that the surf 
site not be replaced, since it would require modification of the sea bottom· and result in additional 
adverse impacts to the marine ecosystem. The mitigation plan for the proposed action provides 
for development of amenities for surfers, including easier access to the water via the east mole, 
as well as showers at the east and south moles. Increased and diverse recreational opportunities 
for sport fishing, whale watching, diving, and snorkeling will also be provided. 

( d) Aesthetics. The presence of equipment and unfinished structures during 
construction would be a negative effect on the aesthetics of the area This effect would be short • 
term. 

( e) Parks, National/Historical Monuments, National Seashores, Wilderness Areas, 
Research Sites, Similar Preserves. The nearshore and offshore waters outside Ma'alaea Harbor 
are contained in the Hawaiian Islands Humpback Whale National Marine Sanctuary. The 
proposed action is consistent with the policies, goals, and objectives of the sanctuary. 

The Molokini Shoal Marine Life Conservation District would not be expected to be 
negatively-impacted by the increased vessel traffic. The rules for the conservation district 
specify that no new commercial operations may utilize this fisheries in the district. Mooring 
restrictions are in effect; no new permits are anticipated to be issued for use of this area. 

g. Determination of Cumulative Effects on the Aquatic Ecosystem. Cumulative 
effects on water quality would be both beneficial and adverse. The input of stormwater drainage 
to the harbor from upland areas is expected to increase in the future as more impervious surfaces 
are developed. However, the sediment load of that drainage is expected to decrease significantly, 
as more agricultural land is converted to developed; landscaped, and paved areas. Turbidity 
effects are likely to be improved in the harbor, even with the additional vessel traffic. The effects 
of other potential components of the increased stormwater input, such as pesticides and 
herbicides for landscaping purposes and other urban constituents would likely be adverse. 
However, the reduction in agricultural chemical inputs may offset those adverse effects. 

The incremental impact of increased fishing activity is estimated to be an increase of 2 
percent in the statewide catch and an increase of 6 percent in the annual catch for Maui County 
fishermen. Bottomfish management rules being established by the Divisien of Aquatic 
Resources provide for a catch limit on the number of ehu and onaga for recreational fishers, 
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restrict fishing gears, define restricted fishing areas and control dates, and develop an 
identification system for vessels that fish for bottomfish. The goal is to increase spawning stocks 
of these fish and protect bottomfish resources while continuing to allow most existing uses. The 
additional commercial fishing operations that could be accommodated at Ma'alaea Harbor would 
slightly reduce any gains in spawning stocks. 

Cumulative effects to threatened and endangered aquatic life would be primarily related 
to increased vessel traffic. Despite the potential for adding vessel traffic, NMFS believes that the 
benefits of consolidating vessel activity in existing facilities and preserving nearshore humpback 
whale cow/calf habitat in other areas of west Maui outweigh the possible adverse effects of 
displacement of humpback whales. NfvfFS stated that adverse impacts to whales from vessel 
traffic will be reduced compared to impacts from expected increases in vessel traffic without the 
proposed action. Since ingress/egress corridors for the expanded harbor and vessel speed limits 
within the cow/calf area of the Bay would be developed and implemented, effects of the existing 
and added vessel traffic on humpback whales should be reduced. 

The proposed action contains a conservation measure for threatened and endangered 
species which calls for the State Boating Plan to be reviewed. Current and future harbor and boat 
ramp needs, as well as the locations and capacities of designated mooring areas, would be revised 
to avoid adverse impacts to listed species. NMFS stated that no new moorings outside of State 
designated mooring areas should be authorized, and no new harbors, marinas, or boat ramps 
should be built in west Maui. The reason is that future development of new harbors and boat 
ramps may likely exceed the jeopardy threshold for the humpback whale. It is unlikely that any 
additional facilities of this type will be developed, unless it is demonstrated that threatened and 
endangered species would not be jeopardized. 

h. Determination of Secondary Effects on Aquatic Ecosystem. Based on the analyses 
in paragraphs a through g above, secondary effects on the aquatic ecosystem would not be 
significant. 
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Lt. Colonel Ralph H. Graves 
District Engineer 
Department of the Army 
U.S. Army Engineer District, Honolulu 
Building 230 
Fort Shafter, Hawaii 96858-5440 

Dear Lt. Colonel Graves: 

DRAFT - ·- AUGUST 14, 1997 

Subject: Section 401 Water Quality Certification for the Maalaea 
Boat Harbor Expansion Improvements Project, Maalaea, 
Maui 
WQC No. 0000231 / Army Authorization No. CW 94-003 

In accordance with the provisions of the Clean Water Act, as 
amended (33 U.S.C. 1251 et~; the "Act"J, Chapters 91, 92 and 
342D, Hawai i Revised Statutes, Part 121 of Title 40, Code of 
Federal Regulations, and Chapter 11-54 of the Hawaii 
Administrative Rules, the Department of Health (Department) has 
reviewed your Section 401 Water Quality Certification application 
and appurtenant data relevant ·to water quality considerations for 
the discharge activiti.es. The ·subject activity is authorized 
under t:he U.S. Department of the Army, Honolulu Engineer 
District, Civil Works authorization No. _cw 94-003. The 
processing of this application and the issuance of this Water 
Quality Certificat.ion is based on the January 7, 1997 Memorandum 
of Agreement between the U.S. Army Corps of Engineers, Honolulu 
Engineer District and the Department's Clean Water Branch. 

The Director of Health (Director) attests to the following 
statements based on information contained in the Section 401 
Water Quality Certification application package. 

1. ~he D~rector has either: 

a. Examined th~ application submitted by the tJ.S . Army 
Corps of Enqineers, Honolulu Engineer District, and 
bases its c,:rtification upon an evaluation of the 
information contained in such application which is 
relevant to water quality considerations; or 
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Lt. Colonel Ralph H. Graves 
WQC No. 0000231/Army Authorization No. CW 94-003 
Page 2 

b. Examined oth~r information furnished by the U.S . Army 
Corps of Engineers, Honolulu Engineer District, 
sufficient to permit the statement described in Item 
No. 2 . be l ow. 

2. When all conditions contained in item 3., below, are fully 
complied with, there 1s a reasonable assurance that the 
activi ty will be conducted in a manner which will not 
violate the Basic Water Quality Criteria applicable to all 
waters and the Specific Water Quality Criteria applicable t o 
the class of State waters where the proposed discharge(s} 
would take place. 

3. The following conditions are deemed necessary to be imposed 
with respect to the project activity authorized under the 
U.S. Army ~orps of Engineers, Honolulu Engineer District, 
Civil Works authorization No. CW 94-003: 

a. The discharges evaluated under t his application are 
limited to those resulting from the following 
construction activities within the Maalaea Boat Harbor: 

(l} Construction of an extension to existing south 
breakwater 620 feet long; 

(2) Construction of an entrance channel 610 feet long, 
varying in width from 150 feet to 180 feet; 

(3) Construction of a 1.7-acre turning basin, 12 feet 
deep; 

(4) Construction of a 720-foot-long, 80-foot-wide and 
8-foot-deep main access channel; 

-~ (5) Addition of a revetted mole 400 feet long on the 
seaward side of the existing south breakwater for 
a bus turn-around; 

{6) Removal of about 80 feet of the existing east 
breakwater head; 

(7) Construction of a harbor center mole of 
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b. 

approximately 1.8 acres with three (3) associated 
circuL1tion culverts at 36-inch diameter each; 

(8) Constr~ction of an east mole with a 18-inch 
diamet~r culvert which permits water collected in 
a swaln between the Maalaea Yacht-Marina and 
Maalaeo1 Milawai to enter the harbor; and 

(9) Dredging the herthing area. 

Materials to be placed directly into the Maalaea Boat 
Harbor or discharges resulting from the proposed 
construction activities evaluated under this Section 
401 WQC application include the following: 

(1) Incidental discharges from the dredging of about 
38,000 cubic yards of material from the harbor 
basin (including the turning basin, access 
channel, and berth area) and the new entrance 
channel; 

~ 

(2) Incidental discha.rges from the removal of BO feet 
of the existing east breakwater; 

(3) Placement of about 36,500 cubic yards of the 
dredged material (from 3.b. (1) above) into the 
harbor for the construction of south mole 
extens.on, the east mole and the center mole; 

(4) Placement of 53,000 tons of the basalt stone to be 
used for the construction of the moles; and 

t51 Placement of 5,300 cubic yards of concrete to be 
· used for the construction of armor units and rib 

cap. 

c . This Section 401 Water Quality Certification shall 
become valid only when the following conditions have 
been satisfied: 
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• ..: 

(ll A complete Environmental Protection Plan, as 
requin?d in Section 01430 of the "Specifications 
(dated January 1997)" has been submitted to the 
Clean Water Branch for review and comment and all 
related concern(sl and comment (s) are properl y 
addressed to the Director's satisfaction. A copy 
of the final Environmental Protection Plan shall 
be submitted to the Clean Water Branch . 

The Clean Water Branch shall have at least 30 days 
to review and comment after receiving a copy of 
the complete Environmental Protection Plan. 

A complete Environmental Protection Plan shall, ~t 
a minimum, include the following information: · 

(a) A project-related site-specific, and 
construction method-specific Best Management 
Practices Plan which sha ll, at a minimum, 
include the following descript ions: 

(i) Site characterization; 

(ii) Construction sequence; 

( ii i) Construction method; 

(iv) Characteristics of the discharge and 
potential pollutants associated wi th the 
proposed construction act i vity; and 

{v) Proposed control measures or treatment; 

(b) An applicable monitoring plan; 

(c) A detailed dredging plan (including the use 
of explosives); 

(d) A dewatering, treatment and effluent 
monitoring plan, if applicable; and 

-
(e) Additional mitigative/compensatory measures, 
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controls or treatment measures, or 
contingency plan needed because of the 
construction method used or other unforeseen 
circumstances; 

(2) A copy of the Coral Transplantation Plan shall be 
submitted to the Clean Water Branch; and 

(3) (any additional conditions). 

d. This Section 401 Water Quality Certification: 

(1) Shall become invalid if the U.S. Army Corps of 
Engineers, Honolulu Engineer District, fails to 
commence the proposed Maa.laea Boat Harbor ~ 
Expansion Construction work within two (2) years , 
from the date of this letter; 

(2) Shall remain valid until five (5} years from the 
date of this letter or until the applicable water 
qualit1 standard(s) is revised or modified, 
whichever is earlier, provided that the U.S. Army 
Corps of Engineersi Honolulu Engineer District, 
starts its proposed construction work within two 
(2) years from the date of this letter; 

(3) May be revoked at the Director's discretion or 
when any of the following is identified: 

(a) The U.S. Army Corps of Engineers, Honolulu 
Engineer District, shall comply with all new 
water quality standards as adopted by the 
Department. In any case where: 

(i) Water quality standards applicable to 
the waters into which the activity may 
discharge are subsequently established 
before the activity is completed; or 

(ii) The Director determines that the 
activity is violating water quality 
standards; 
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The Clean Water Branch shall notify the U.S. 
Army Corps of Engineers , Honolulu Engineer 
District, of the v i olation or noncompliance 
with the new water quality standards. The 
U.S. Army Corps of Engineers, Honolulu 
Engineer District, shall cease the violation 
or noncompliance within one hundred eighty 
days of the date of the notice. If the U. S . 
Army Corps o f Engineers, Honolulu Engineer 
District , f ails wi t hin one hundred eighty 

days of the date of the notice to cease the 
violation or noncompliance, the Director may 
revoke this certification, at the Director's : 
discretion: 

(b) The discharge(s)from the activity is in 
violation or noncompliance with any existing 
water quality standards or condi tion of this 
Section 401 Water Quality Certification . 
Tl1e Clean Water Branch shall notify the U. S. 
Army Corps of Engineers, Honolulu Engineer 
District, of the violation or noncompliance. 
The U.S. Army Corps of Engineers, Honolulu 
Engineer District, shall cease the violation 
or the noncompliance within seven (7) days of 
the date of the notice. If the U.S. Army 
Corps of Engineers, Honolulu Engineer 
District, fails within seven (7) days of the 
date of the notice to cease the v i olati on or 
noncompliance, the Director may revoke this 
certification, at the Director's discretion; 

(c) The Section 401 Water Quality Certification 
was obtained by misrepresentation, or there 
was a failure to disclo se fully al l relevant 
facts; 

(d) There is a change in any condition that 
requires either a temporary or permanent 
reduction or elimination of the permitted 
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discharge; o r 

(e} It i s in t he public interest. 

e. The U.S. Army Corps o f Engineers, Honolulu Engineer 
District, shall: 

(1) Invite t he Department's representative(sl to 
attend the partnering, pre-construction or any 
other similar type of meeting that is established 
for the proposed construction activities; 

(2) Notify the Clean Water Branch (via telephone no. 
(808) 586-4309) and the Maui District Health ~ 

Office (via telephone no. (808) 984-8234) at least 
three (3) working days before any construction 
work i~ to begin; 

(3) Comply and shall also require the contractor(s) to 
comply with applicable specifications, schedules, 
procedures, Mitigation Plan dated June 5, 1996, 
approved Environmental Protection Plan, Best 
Management Practices Plan, and any other project 
construction related requirements, or information 
contained in the Section 401 Water Quality 
Certification application dated February 28, 1997; 

(4) Conduct or contract with a qualified 
laboratory/environmental consultant to conduct 
applicable monitoring in accordance with its 
monitoring plan contained in the February 28, 1997 
Section 401 Water Quality Certification 
application (or its modified monitoring plan, 
dated XXXXX XX, 1997(to be submitted later)); 

(5) Ensure that silt curtain(s) or other appropriate 
and effective silt containment device(s) be 
properly deployed prior to the commencement of any 
section of the in-water construction work; be 
properly maintained throughout the entire period 
of the section of the in-water con_struction work; 
and not be removed until the sect~on of the in-
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water work is completed and the water quality in 
the affected area has returned to its pre­
construction condition; 

(6) Not commence any dredging activity unless: 

(a) A coral transplant and monitoring program has 
been submitted to the Clean Water Branch and 
the actual live coral transplantation has 
been properly and successfully completed. A 
copy of the program progress report as wel l 
a~ the long term monitoring report shall also 
be submitted to the Clean Water Branch when 
they become available; 

::!-

(b) SJlt curtain(s) or other appropriate and 
effective silt containment device(s) has been 
properly deployed; 

(c) A detailed dredging plan has been submitted 
to the Clean Water Branch for review and 
comment and all dredging related concern(s) 
and comment(s} are properly addressed to the 
Director's satisfaction. 

A detailed dredging plan shall, at a minimum, 
include the following information: 

(L} Method and equipment to be used for the 
proposed dredging; 

(ii) Method and sequence to be used for 
dredged spoils transportation and 
handling; 

(iii) Method and location for the dredged 
spoils dewatering process; and 

(iv) Identification of the exact location and 
design of the pollution control measures 
to be used and location(s) of the 
explosives to be used on a 8" X 11-~" 
map . The use of explos~ves shall be 
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based on a plan approved by the U.S. 
Army Corps of Engineers, Honolulu 
Engineer District; 

(7) Invite the Department's representative(s) from 
Maui District Health Office (via telephone No.: 
(808) ~84-8234) to the project site when the use 
of explosives for dredging is scheduled; 

(8) Ensure that all "discharges" associated with the 
propOSf?d Maalaea Boat Harbor Improvements 
construction activities be conducted in a manner 
that will comply with the "Basic Water Quality 
Criteria Applicable to All Waters~ as specified in 
Section 11-54-04 -(a), Hawaii Administrative Rules;:c-

(9) Ensure that all material{s} placed or to be placed 
in State waters be free of waste metal products, 
organic materials, debris and any pollutants at 
toxic or potentially hazardous concentrations to 
aquatic life as ident~fied in Section 11-54-04(b), 
Hawaii Administrative Rules; 

(10) Ensure that construction debris be contained and 
prevented from entering or re-entering State 
waters; 

( 11 J· Cease. immediately the portion of the construction 
work or discharge that is causing: 

(a} Noncompliance with Section 11-54-04(a) or 
Section ll-54-04(b) of the Hawaii 
Administrative Rules; or 

(b) D~mage or will cause damage to the live 
coral; 

The U.S . Army Corps of Engineers, Honolulu 
Engineer, shall not resume the portion of the 
construction work or discharge until adequate 
mitigative measures are implemented and 
appropriate corrective actions ar~ taken and 
concurred by the Department; 
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(12) Report immediately any spill(s) or other 
contamination (s) that occurs at the project site 
to the Clean Water Branc h; 

(13) Notify the Clean Water Branch within 14 days af t er 
the completion of the proposed construction 
activities; 

(14) Ensure that all temporarily constructed facil i t ies 
or structures, including the silt containment 
device(s), be removed immediately after the 
completion of the in-water construction and when 
the water quality in the affected area has 
returned to its pre-construction condition; and . 

~ 

(15) Ensure that all mitigative measures contained in 
the draft Mitigation Plan, dated June 1996, be 
properly and timely completed. 

f . Work shall be discontinued during flood conditions. 

g. Clearing and grubbing shall be held to the minimum. 

h! The effectiveness and adequacy of the implemented best 
management practices and/or environmental protection 
measures shall be reviewed and updated as often as 
needed. Any change Cs) to the draft Mitigation Plan 
{dated June 1996), approved Environmental Protection 
Plan, Best Management Practices Plan or Applicable 
Monitoring Plan or correction(s) or modification(s) to 
information already on file with the Department shall 
be submitted to the Clean Water Branch, for review and 
comment, as such change(s l , correction (sl or 
moctification(s) arise. The U.S . Army Corps of 
Engineers, Honolulu Engineer District, shall properly 
address the Clean Water Branch's comment(s) and/or 
concern(s ) to the Director's satisfaction before such 
change(s), correction(s} or rnodification (s l become 
effective. 

i. By applying for and accepting the Section 401 Water 
Quality Certification, the U.S. Army Corps of 
Engineers , Honolulu Engineer District, agrees that the 
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j . 

k. 

l. 

m. 

Department may conduct routine inspection of the 
construction site in accordance with Section 342D-8 of 
the Hawaii Revised Statutes. 

Demolition debris and/or dredged spoils shall be 
removed from the aquatic environment and be disposed of 
at the upland State or County approved sites. A Solid 
Waste Disclosure Form for Construction Sites shall be 
completed and returned to the Department's Office of 
Solid Waste Management. No construction material or 
construction-related materials shall be stockpiled, 
stored or placed in the aquatic environment or stored 
or placed in ways that will disturb the aquatic 
environment. 

j. 

Return flow or runoff from the· dredged spoil dewatering 
process or from the stockpiling site shall be contained 
on land and not be allowed to enter State waters. 
Should the discharge of the return flow or runoff from 
the dredged spoil dewatering site be unavoidable, it 
shall be properly handled in such a manner that the 
effluent discharges will comply with the applicable 
State Water Q.uality Standards. A detailed dewatering 
design and discharge plan, including applicable 
effluent monitoring program, shall be submitted to the 
Clean Water Branch for review and comment. This 
dewater~ng plan may be incorporated into the 
contractor' s dredging plan as part of the Environmental 
Protection Plan. 

The U.S. Army Corps of Engineers, Honolulu Engineer 
District, shall obtain a National Pollutant Discharge 
Elimination System permit for any discharge(s) that is 
regulated pursuant to Section 402 of the "Act", 
Chapter 342D of the Hawaii Revised Statutes, Tile 40 
Code of Federal Regulations, and Chapter 11-55 of the 
Hawaii Administrative Rules. 

Bench marks shall be established prior to the 
commencement of any brea}:water extension or mole 
construction work. Pictures shall be taken before and 
after the completion of the construction work . Bench 
marks shall be established to allow the comparison of 
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the harbor conditions before and after the 
const:ruction. 

n. There sha l l be no washing o f any stones, either from 
on-site or o ff-site, in State waters. No concrete 
shall be poured into State water . Storm water runoff 
or eff l uent from the stone washing or concrete armor 
units casting process related activity(ies) shall be 
properly contained and treated on land and not be 
discharged, either directly or indirectly, into State 
waters unl ess a National Pollutant Discharge 
Elimination System permit issued under the 
authorization of Section 402 of the Clean water Act 
(CWAl is obtained. 

o . (Any additional conditions to be added in order to 
resolve comments and concerns received during the 
public hearing) 

Should you have any questions, please contact Mr. Edward Chen, 
Engineering Section of the Clean Water Branch, at (808)586-4309. 

Sincerely, 

BRUCE S. ANDERSON, Ph . D. 
Deputy Director for 
Environmental Health 

EC:auc 

j. 

Enclosures; 1. Solid Waste Disclosure Form for Construction Sites 
2. Moni toring Plan (dated ________ ) 

c: State DBEDT, CZM Program (w/o encls . ) 
State DLNR, Small Boat Harbor Div. (w/o encls .) 
State DLNR, DAR (w/o encls.) 
State DOH, SHWB (w/o encls. ) 
OHSA, Maui (w/o encl s. ) 
Chief Sani tarian, Maui (w/encls.) 
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STATE OF HAWAII 
DEPARTMENT OF LANO ANO NATURAL RESOURCES 

DIVISION OF BOATING ANO OCEAN RECREATION 

Mr. Stan Boe 
Engineering Division 

X13 QUEEN STAEET. 5\JITE 300 

HOH0WI.U. HAWAII 11'813 

November 25, 1994 

u. S. Army Engineer District, Honolulu 
Building 230 
Forts~~• Hawaii 96858-5440 

Dear~: 

Oll'UTIII 

J011N P KEPPEL.ER. II 
DONAL HANAlKE 

BOR 0260 . 95 

Subject: CDUA For Maalaea Harbor Improvements 

Enclosed for your information and files is a copy of the approved 
Conservation District Use Application for the Subdivision of 
Submerged Lands and for Harbor Improvements at Maalaea Small Boat 
Harbor {MA 2681). 

As a related issue, I have also enclosed a copy of the Protect 
Maalaea Coalition's latest law suit against the State for 
inadequacy of the FSEIS, Civil No. 94 - 0831 (3). There is a 
possibility that we may require assistance from the Corps to 
respond- to some of the allegations listed in the complaint. 

As of this date, no conference with the Office of State Planning 
has been scheduled for discussion of their CZM consistency 
determination. 

Please call me at 587-1975 if you have any questions. .. 
Very truly yours, 

:; Parsons 
Boating Administrator 

Enc. 

-
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MEM::>RANDU-1 

srATE OF HA\'lAII 
DEPARIMENI' OF LJ\ND AND NA'IUAAL RESOURCES 

Office of Conservation and Environmental Affairs 
lbnolulu, Hawaii 

NOV I 4 1994 

FILE NO.: MA-11/8/93-2681 
180-Day Exp. Date: 11/3/94 
CXJC. ID. : 5074 

'ID: David E. Parsons, Administrator 
Division of Boating and Ocean Recreation 

FRCM: Keith w. Ahue, Oiairperson 
Board of !.ar¥J and Natural :Resources 

St.JBJErl': Conservation District Use Application for the Sutxiivision of 
SUbnerged Laoos an:i for Harbor Improvenents at Maalaea Small 
Boat Haroor, f.Balaea., Wailuku, Maui (Seaward of 'IMK: 3-6-01) 

i~ are pleased to inform you that your Conservation District Use 
Application was approved by the Board on October 28, 1994, subject to Part 
A, B, and C: 

Part A: 

That the Board denied the 9/22/94 Contested Case Petition request on CDUA 
MA-2681 on the basis of timeliness. 

Part B: 

That the Board denied the 10/28/94 verbal Contested Case request because: 
1) they found that the same ax.IA (MA-2681), which included public comments 
at the public heario;J, ~ agency review ccmnents, on the entire project, 
before the Board for actioo was the same as that processed with no 
material change and 2)" the case for good cause was not denonstrated. 

Part C: 

That the Board approved this request for the sul:xUvision of sul::merged 
lan3s and the master plan for the harbor improvements for Maalaea small 
boat haroor, f.Balaea, Maui subject to the following corxlitions: 

1. '!he applicant shall comply with all applicable statutes, 
ordinances, rules and regulations of the Federal, State and 
County governments, and applicable parts of Section 13-2-21, 
Mministrative Rules, as amen:led: 
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2. The applicant, its successors arrl assi gns, shall indemnify and 
hol d the State of Hawaii hannless frcm and against any loss, 
liabil ity, claim or demarxi for property damage, personal injury 
and death arising out of any act or omission of the applicant, 
its successors, assigns, officers, errployees, contractors and 
agents under this permit or relating to or connected with the 
granting of this permit: 

3. The applicant shall canply with all applicable Department of 
Health Administrative Rules: 

4. The applicant shall submit a petition for a new Executive Order 
setting aside the reconfigured suanerged land for Harbor 
purposes, to be filed with our Division of I.am Management ; 

5. Before proceeding with any work authori zed by the Board, the 
applicant shall submit four (4) ccpies of the construction plans 
and specifications to the Olairperson or his authorized 
representative for approval for ccnsisteney with the Harbor 
~ster Plan and conditions of the pennit and the declarations 
set forth in the permit application. Three (3) of the copies 
will be returned to the applicant. Plan approval by the 
Olairperson does not infer approval required"of other agencies. 
Compliance with Condition l remains the responsibility of the 
applicant; 

6. krJ work or construction to be done on the land shall be 
initiated within one (1) year of the approval of such use, and 
all work and construction 11n.Jst be completed within ten (10) 
years of the approval of such use; 

7. That the applicant notify the Department in writing when 
construction activity is initiated and when it is eanpleted; 

8. 'Ihat in issuing this permit, the Department has relied on the 
information and data which the permittee has provided in 
connection with his permit application. If, subsequent to the 
issuance of this permit, such information and data prove to be 
false, inc:anplete or inaccurate, this permit may be nooified, 
suspended or revoked, in whole or in part, and/or the Department 
nay, in addition, institute appropriate legal proceedings; 

9. '!bat all representations relative to mitigation set forth in the 
accepted application and the Final Supplemental Environmental 
Impact Statement, for this proposed use are hereby i ncorporated 
as caiditions of this approval: 
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10. '!hat failure to canply with any of these conditions shall rerrler 
this Conservation District I.and Use application null and void; 
and 

11. Other terms ao:1 conditions as prescribed by the Ola.irperson. 

Please acknowledge receipt of this permit with the above noted conditions, 
within thirty (30) days, in the space provided below. Please sign t1n0 
copies. Retain one and return the other within thirty (30) days. 

Should you have questions on any of these conditions, please feel free to 
contact our Office of Conservation arrl Environmental Affairs staff at 
587-0377. 

Receipt acknowledged 

Date - ,,ljf-:j /~ 
cc: Maui Boa,rd Member 

Maui I.and Agent 
Maui Planning Dept. 
Maui DP&R, a,,s 
r:J:JH/OHA/OSP /oor .-

Very truly yours, 

~~u_-~ 
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711 KAPl·OLANI BOULEVARD, SUITE 500 

HONOLULU, HAWAl"I 96813,5249 

PHONE (808) 594· 1888 

FAX (808) 594•1865 

November 06, 1997 

Mr. Ray H. Jyo, Director 
Engineering and Technical Services 
Department of the Army 
Pacific Ocean Division, Corps of Engineers 
Fort Shafter, HI 96858-5440 

; :- .~:. .-__ ; ~ -·-

1_ ,., 

f/114 ~ 

Subject: Section 404,· and Section 401 Clean Water Act 
Requirements for the Discharge of Dredged and Fill 
Material into Ma'alaea Harbor for Light-Draft 
Vessels, Ma'alaea, Island of Maui. 

Dear Mr. Jyo: 

Thank you for the opportunity to review Section 404, 
and Section 401 Clean Water Act Requirements for the 
Discharge of Dredged and Fill Material into Ma'alaea Harbor 
for Light-Draft Vessels, Ma'alaea, Island of Maui. The U.S. 
Army Corps of Engineers and DLNR propose to build 
improvements to the Ma'alaea Harbor. 

The Office of Hawaiian Affairs {OHA) has the following 
comments on the proposed development. Based on information 
provided by your institution, the ~mprovements will not 
significantly impact flora and fauna resources nor 
recreational or cultural and/or archaeological resources. 
However, blasting and dredging activities will likely 
produce some unavoidable adverse impacts. These include 
killing of marine mammals if present, loss of reef habitat 

·and reef species, destruction of a nearby small sandy beach, 
and loss of water quality. 

Your institution has proposed mitigation measures 
intended to minimize adverse impacts on whales, turtles, 
monk seals, and other mammals, and to limit turbidity and 
siltation. OHA urges you to include in this package of 
mitigation measures mechanisms for safe transit and haven of 
vessels during blasting and dredging activities. 
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Please contact Colin Kippen (594-1938), Officer of the 
Land and Natural Resources Division, or Luis A. Manrique 
(594-1758), should you have any questions on this matter. 

LM:lm 

~-,._ ....... ~ 
Ra all Ogata 
Administrator 

Sincerely yours, 

C-t::, ~ V ...- -, c.­

co1 in Kippen 
Officer, Land and 
Natural Resources 
Division 

.... 
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DEPARTMENT OF THE ARMY 
U S ARMY ENGINEER DISTRICT, HONOLULU 

FT SHAFTER, HAWAII 96858-5440 

A!PlY TO 
ATTENTION OF October 21, 1997 

Planning and Operations Jivision 

Ms. A. Frenchy DeSoto, Chair 
Board of Trustees 
Of=ice of Hawaiian Affairs 
711 Kapiolani Boulevard, Suite 1250 
Honolulu, Hawaii 96813 

Dear Ms. DeSoto: 

The U.S. Army Corps of Engineers, Honolulu District has been 
planning improvements to Ma'alaea Harbor on Maui for some time. 
As part of our latest planning efforts we have sent the enclosed 
lecter to 72 Hawaiian organizations on Maui, including your Maui 
office, requesting infor~ation about historic properties or 
cultural resources which have the potential to be affected by the 
harbor improvement project. The enclosed mailing list was 
d~veloped from information received from your Land and Natural 
Resources Division and t~e Maui office. 

We would appreciate receiving any information you or your 
staff may have concerning this matter, and we would also 
appreciate being advised of any Hawaiian organizations we may 
have inadvertently left off of our mailing list. 

Please send your comments to: 

District Engineer 
Honolulu Engineer District 
Building 230/CEPOO-ST-PP/Lennan 
Fort Shafter, Hawai~ 96858-5440 

If you have any questions concerning this request, please 
contact Mr. Bill Lennan of my Planning and Operations Division 
staff at 438-2264. 

Sincerely, 

~ 
.ay H/Jyo, P.E. 
,irector of Engineering 

and Technical Services 

Enclosures 



"EP~ V ~0 
,U-:'E~TION CF 

DEPARTMENT OF THE ARMY 
U S AFIMV ENG•fl.EER DISTRICT, HONOLULU 

FT SHAFT!:: 1'1AWAII 96858•5440 

.Jct.oi:::- 17, 1997 

?lannincr and :oerations ~ivision - . -

SEE MAILING LIST 

~he U.S. Army Corps of Eng~~:ers, Honolulu Engineer District 
has assessed =he potential ef=:cts of proposed construction 
improvements ~o Ma'alaea ~arbo~ for Light-draft Vessels. A final 
~nvironmental ~mpact statement '. EIS) was circulated in 1980, and 
a supplemental EIS was circula=ed in 1994. The enclosed public 
notice and enclosed figures pr=vide details concerning the 
~roposed project. 

During the investigations :eading to the 1980 and 1994 
documents, it was determined :~at there were no historic 
properties as defined in the ~ational Historic Preservation Act 
within -the area of potential ===ect of the harbor improvements. 
The only physical items in ver-1 close proximity are the piko 
stone and t~e sharpening stone {King's Table) on the lawn 
fronting Buzz's Wharf Rescaura~c, and these two artifacts will 
not be affected by the project. 

Before the harbor was const~ucted by the Territory of Hawaii 
in 1952, various cultural sites were known in the general area of 
the harbor, but only ka poli spring has been identified as being 
in the harbor itself. As part ~four efforts to ensure·that all 
the ef~ects of the proposed pr~ject are considered in the 
decision-making process, we are seeking information about other 
cultural resources or historic 9roperties that have the potential 
to be af:ected by the proposed harbor improvements. 
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We would appreciate receiving any information your 
organization or individual members may have concerning cultural 
resources in the harbor area which may be affected by the harbor 
improvement project. 

Please send your comments to: 

District Engineer 
Honolulu Engineer District 
Building 230/CEPOD-ET-PP/Lennan 
Fort Shafter, Hawaii 96858-5440 

If you have any questions concerning this request, please 
contact Mr. Bill .Lennan of my Planning Division staff at 438-2264 

Enclosures 

Sincerely, 

Q. (j '- .~ 
Ua7': Jyo, P. E. 

Director of Engineering 
and Technical Services 



JOINT PUBLIC NOTICE 
U.S. ARMY CORPS OF ENGINEERS, HONOLULU DISTRICT 

AN) 

THE STATE OF HAWAII DEPARTMENT OF HEALTH, CLEAN WATER BRANCH 

OF PUBLIC HEARING CONCERNING 

SECTION 404, AND SECTION 401 CLEAN WATER ACT REQUIREMENTS 
FORTI-IE 

DISCHARGE OF DREDGED AND FILL MATERIAL INTO MA'ALAEA HARBOR FOR 
LIGHT-DRAFT VESSELS, MA'ALAEA, MAUI, HAWAII 

The Public Hearing will be held at Kfhei Elementary School, Kihei, Maui on 
September 24, 1997 from 7:00 to 9:00 pm in the Cafeteria. The public and 
interested agencies are invited to attend. 

1. APPLICANT: U.S. Army Corps of Engineers, Honolulu Engineer District 
(Corps), Building 230, Fort Shafter, Hawaii 96858-5440 (Contact Person: 
William B. Lennan, Telephone No. (808) 438-2264) and the State of Hawaii 
Department of Land and Natural Resources, Division of Boating and Ocean 
Recreation (DLNR), 333 Queen Street, Room 300, Honolulu, Hawaii 96813 

2. APPLICABLE STATUTORY AUTHORITIES: Section 404 and Section 401 of 
the Clean Water Act (33 U.S.C.1341; 33 U.S.C.1344), Sections 3240-4 and 
3420-53, Hawaii Revised Statutes (HRS). 

3. LOCATION OF PROPOSED ACTIYIJY: Ma'alaea Harbor for Light-draft 
Vessels, Ma'alaea, Maui, Hawaii. 

Ma'alaea Harbor is Class A Marine Waters under Hawaii Administrative 
Rules (HAR), chapter 11-54, Water Quality Standards, section 11-54-06. 

4. DESQRIPTJON OF PROPOSED ACTIVITY: The Corps and the DLNR propose 
to build. improvements to the Ma1alaea Harbor for Light-draft Vessels at 
Ma'alaea, Maui. Users and potential users have identified a shortage of 
berths, surge and resultant vessel damage within the harbor, navigation 
hazards in the existing entrance channel, inadequate harbor facilities, and 
concerns about impacts on navigation at Ma'afaea Harbor. 



The proposal's general goal is to improve commercial and recreational 
navigation in the harbor. Specific goals include: 

a. reduce surge within the harbor basin; 
b. reduce navigation hazards in the entrance channel; and 
c. allow for more commercial and recreational berthing spaces 

and attendant harbor facilities. 

The plan is to: 
a. extend the south breakwater 620 feet; 
b. dredge an entrance channel 610 feet long, 150 - 180 feet wide, 

and 12 - 15 feet deep; 
c. dredge a 1.2-acre turning basin, 12 feet deep; 
d. dredge a 720-foot-long, 30-foot-wide, and 8-foot-deep main 

access channel; 
e. add a 400-foot-long revetted mole on the seaward side of the 

existing south breakwater, for bus tum around; 
f . add a center revetted mole, where the DLNR will later develop · 

a fuel dock; and 
g. add an east revetted mole, where the DLNR will later build 

berths. 

The plan resembles a plan in the 1980 General Design Memorandum/Final 
Environmental Impact Statement, except that the footprint of the south 
breakwater revetted mole and extension have been reduced in area more 
than 60,000 square feet. 

About 80 feet of the existing east breakwater head would be removed in 
order to realign the entrance channel, and about 34,000 cubic yards of 
material would be dredged from the existing harbor basin, from enlarging 
the turning basin and access channel, and the new entrance channel. About 
5,000 cubic yards of that amount would be used for construction of the 
breakwat~r extension and south revetted mole. About 26,000 cubic yards 
of fill material will be needed for the center mole and east revetted mole. 
An additional 53,000 tons of stone and 13,000 cubic yards of concrete 
armor units would be placed in the construction of the breakwater and the 
three revetted moles. Modification of the aids to navigation would also be 
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included in the federal project. Construction of the breakwater, moles and 
dredging portion of the project is ~xpected to take approximately 26 
months. 

Primary construction materials would consist of dredged material, basalt 
stone, and concrete. Material dredged from the entrance channel and 
harbor would be used in the construction of the breakwater extension and 
revetted moles. The stone material can be obtained from three 
commercial quarries on Maui and the 13,000 cubic yards of concrete 
required for construction of armor units for the main breakwater 
extension can be obtained from a commercial source. 

The work staging and storage area would be located on the paved portion 
of the harbor parking areas. 

5. IMPACTS Of THE PROPOSED ACTION ON THE ENVIRONMENT: 
Air. Construction activities would increase dust and vehicle exhaust 
emissions in the project area; however, these effects will be temporary, 
affecting only the near vicinity of the project site. After construction 
there would be some increase in exhaust emissions from vehicles and 
power boats, but these emissions are not expected to have a significant 
effect on air quality because of the low ambient concentrations and the 
strong offshore winds typical of the area that would blow them out to sea. 

Noise levels will be increased during construction of both the Federal and 
State portions of the project by the operation of heavy construction 
equipment. There will also be a slight increase in noise after project 
completion because of the greater number of power boats and increased 
vehicle traffic; however, the prevailing wind would continue to be the 
dominant noise much of the time, and aircraft flying overhead would still 
be the loudest intermittent source of noise. Noise levels would be 
compati~te with surrounding land uses. 

Traffic. Boat traffic and fishing pressures in the area may be expected 
to increase. Vehicular traffic would also be expected to increase in the 
harbor area. Levels of service at the intersections of all three roads 
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leading to and exiting the harbor area would be reduced one level, 
resulting in long delays or severe cqngestion during peak hours. The State 
has plans to improve the highway before completion of its infrastructure 
improvements. 

Water quality. Increased harbor usage and ongoing deposition of 
sediments into the harbor would tend to further degrade the water quality 
within the basin. Future development planned for the surrounding Ma'alaea 
area may increase storm water input to the harbor, pos·sibly necessitating 
maintenance dredging with its associated effects, and result in 
cumulative effects on water quality and marine life. Turbulence caused by 
increased boat traffic within the harbor will resuspend fine sediments, 
further reducing water quality. The project may improve the efficiency of 
the harbor to act as a sediment trap and may lessen siltation impacts on 
the marine environment outside the harbor. 

Suspended fine coralline material resulting from dredging activities 
would temporarily increase water turbidity. A turbid plume would be 
expected to be carried offshore in a southwesterly direction by the 
prevailing wind-driven surface currents. The stresses associated with 
the turbidity would be temporary and would not last appreciably longer 
than the dredging activity, and will be mitigated by the use of silt 
containrnent devices. 

Disposal. All of the dredged material would be utilized as fill material 
in the construction of project features. It is anticipated that there will 
be no excess material for upland disposal. 

Water bottom. Approximately 12.9 acres of coral reef, coral rubble, and 
sand bottom and associated benthic organisms would be destroyed or 
altered by placement of the structures and dredging. About 5.7 acres 
would be.~overed and 7.2 acres would be dredged. About 7.6 acres of the 
total are within the existing harbor footprint. 

Habitat and marine life. The new breakwater extension would provide 
habitat for many reef dwelling species, but will result in a net loss of 
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reef habitat and have an adverse impact on displaced highly specialized 
reef species. An increase in the p_opulations of generalized, reef dwelling 
species would be expected in the harbor vicinity after completion of 
construction. Increased fishing activity would be expected near the new 
structures. 

Dredging during harbor construction would temporarily stimulate predator 
feeding as prey organisms are exposed or attracted to the dredging 
activities. Dredging noise would attract some species While it may 
disturb others such as the endangered humpback whale. Blasting during 
dredging, if required, would kill and injure some marine organisms and is 
likely to disturb the humpback whale if that species were present. 

Beach. The proposed action would result in the destruction of a small 
sandy beach at the east end of the harbor if the proposed State 
improvements are made to the east mole. 

Surfing. The proposed action would result in the complete destruction of 
the Off-the-Wall surf site and would also result in the slight modification 
of Buzz's No 1 and No. 2 sites. There would be no impact to the Ma'alaea 
Pipeline or Buzz's No. 3. 

Economics. Real property in the harbor area would probably increase in 
value after completion of the harbor project. Associated tax revenues 
would also increase. 

Safety. Social well-being would be enhanced because of the safer 
berthing and navigation conditions resulting from harbor improvements. 

5a. MITIGATION MEASURES: The unavoidable impacts identified above 
can be mitigated as follows: 

. ~ 
a·; · During all construction the contractor will be required by 

standard contract specifications to follow applicable Federal, State, and 
Maui County environmental laws. For the Federal part of the project, the 
contractor will be required to develop for Corps approval an environmental 
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protection plan which will detail the measures to be used, based on the 
construction methods to be used, to comply with applicable environmental 
laws before being pennitted to proceed with the work. 

b. Construction of the new portions of the breakwaters and revetted 
moles will provide mitigation for the relatively depauperate reef flat 
habitat destroyed, by providing increased vertical habitat. Other 
mitigation has been planned with the assistance of the National Marine 
Fisheries Service, and the DLNR Division of Aquatic Resources. 

c. The applicants shall insure that the applicable State Water 
Quality Standards shall not be violated. 

1. The Corps will monitor applicable water chemistry, during 
construction and after construction in accordance with the applicants' 
monitoring plan dated February 28, 1997. 

2. In particular, turbidity caused by dredging and construction of 
the harbor improvements will be minimized to the maximum extent 
practicable with existing known methods to control turbidity. The 
following are some of the measures which will be implemented to protect 
water quality. 

(a) Turbidity and siltation will be minimized and kept from 
spreading by effectively using silt containment devices (such as silt 
curtains, etc.) and stopping construction during bad sea conditions. 
Construction will be conducted, especially during dredging, to prevent 
persistent turbidity and excessive sediment in areas of significant living 
corals. 

(b) All spoil temporarily stored at the project site will be 
placed behind watertight berms above the influence of the tides. . ~ 

( c) No dredged spoil will be stockpiled in the marine 
environment . 

-6-



( d) Fills will be protected from erosion with armor stone as 
soon after completion as practicable. 

. ( e) Breakwaters and revetments will be constructed of large 
boulders and/or concrete armor units to dissipate wave energy and resist 
erosion. 

( f) All construction-related materials will be placed or 
stored in ways to avoid or minimize disturbance to the reef. 

(g) All construction-related materials will be free of 
pollutants. 

(h) Lumber or other construction materials treated with 
creosote or other preservatives substances will not be permitted to 
contact the water until after at least one week of drying. 

( i) Construction materials, petroleum products, human 
wastes, debris and landscaping substances (herbicides, fertilizers, 
pesticides) will not be permitted to fall, flow or leach into the ocean or 
the drainage ditches which enter the harbor. 

6. IMPACTS ON CULTURAL RESOURCES: A cultural history overview 
conducted by Hawaii Marine Research, Inc. in 1979 concluded that •(l)t 
does not appear from our investigations that Ma'alaea Small Boat Harbor is 
eligible for inclusion on the National Register of Historic Places•. 
Subsequently, a literature review and further coordination with the 
SHPO's office revealed the presence of two artifacts, a piko stone and a 
grinding stone (King's table) identified as site 50-50-09-1440 (-1286}. 
These items were moved from their original unknown location sometime 
in the past and are now located in the grassed area in front of Buzz's 
Restaur~l)t. The State Historic Preservation Officer (SHPO) concurred 
with the · Corps' determination in 1980 and again by letter dated November 
17, 1989 that the project would have •no effect• on historic properties. 

7. IMPACTS ON ENDANGERED SPECIES: Threatened and endangered species 
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that may occur in the project area are primarily the endangered humpback 
whale (Megaptera novaeangliae) and the threatened green turtle ( Che Ionia 
mydas). 

a. Ma'alaea Bay is an important calving, breeding and nursing area 
for the endangered humpback whale (Megaptera novaengliae). The number 
of humpback whales visiting the area each year can vary widely. For 
example, during small boat surveys by the Pacific Whale Foundation in 
1989 a total of 399 whales were observed, while in 1991 a total of 949 
were seen. The reason for such fluctuation is not known. Ma'alaea Bay is 
included in the Hawaiian Islands Humpback Whale Sanctua,y designated by 
Congress in the Oceans Act of 1992. A comprehensive management plan 
and implementing regulations have been developed by the Department of 
Commerce, National Oceanic and Atmospheric Administration, and 
approved by the Governor. 

These endangered animals are resident in Hawaiian waters only during the · 
period between December and May each year. 

The results of the aerial and small boat surveys of humpback whales in 
the general vicinity of Ma'alaea Bay indicate that presently pods of whales 
without calves tend to avoid areas of heavy boat traffic, but that pods 
with cal_ves do not. It is not known why this occurs, but it is speculated 
that the calf pods' need for shallow water overshadows the avoidance 
reaction. According to the Biological Opinion issued by the National 
Marine Fisheries Service (NMFS) on July 23, 1990, the project may have an 
adverse effect on the endangered humpback whale, but with mitigation 
will have less adverse effect than the without project condition. NMFS 
concluded that implementation of the project is not likely to jeopardize 
the continued existence of humpback whales in Hawaiian waters. 

b •. "The threatened green sea turtle ( Chelonia mydas) is also known 
to frequent Ma'alaea Bay throughout the year but green turtles are not 
known to regularly nest or breed in Ma1alaea Bay. The distribution and 
quantity of algal food resources and availability of · resting habitat for 
green turtles within and around the project site has not been determined 
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(National Marine Fisheries Service 1990); however, a large male was 
observed resting in the coral reef f~onting the south breakwater by the 
U.S. Fish and· Wildlife Service during their survey in May 1993. 

There may be some increase in contact between boats and turtles, and the 
portion of the reef flat covered by the new protective structures will no 
longer be available for turtle foraging or resting. This is not expected to 
cause any adverse impact to the turtle population of Ma'alaea Bay because 
of the very small number of boat/turtle interactions expected and the 
availability of other foraging/resting areas in the near vicinity of the 
harbor. In their Biological Opinion dated July 23 1990, NMFS determined 
that the project may result in the injury or mortality of green turtles, and 
established a low level of incidental take, but also concluded that the 
project is not likely to jeopardize the continued existence of green turtles 
in Hawaiian waters. 

c. There have been several reports of endangered hawksbill turtles · 
(Eretmochelys imbricata) nesting in the bay, but these turtles do not 
generally frequent Ma'alaea Bay. Endangered Hawaiian monk seals 
(Monachus schauinsland1) are observed along the coast of Maui on rare 
occasions. In February 1993 one was observed baskjng on a beach at 
Ma'alaea, east of the harbor. 

NMFS by letters dated February 25, 1993 and October 30, 1995 and USFWS 
by letter dated December 5, 1994, concurred with the Corps' 
determination that no effects are expected on endangered hawksbill 
turtles or Hawaiian monk seals, which occur in Ma'alaea Bay only very 
rarely. 

To mitigate potential adverse effects to the humpback whale and green 
turtle, NMFS made the following conservation recommendations .in their 
Biologic~! _ Opinion, which will be implemented by DLNR and the Corps 
within their respective jurisdictions. These recommendations are: 

• The Corps, Hawaii State Department of Land and Natural 
Resources {DLNR) and NMFS should review the Statewide Boating Plan and 
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revise as necessary, current and future harbor and ramp siting needs and 
the locations and capacities of designated mooring areas with respect to 
fisted species. 

• All non-permitted mooring structures in Ma'alaea Bay should 
either be removed or relocated within a state designated mooring area or 
into Ma'alaea Harbor, whichever would be appropriate. Future requests for 
mooring structures outside of state designated zones within Ma'alaea Bay 
should be denied. 

• The DLNR, U.S. Coast Guard, and NMFS, in cooperation with the 
Corps should develop and implement, as appropriate, ingress/egress 
corridors for the expanded small boat harbor at Ma'alaea, and vessel speed 
limits within Ma'alaea Bay as defined in 50 CFR 22.31 (Approaching 
Humpback Whales in Hawaii) for the period December 15 to May 15 
annually. 

In addition the Corps uses the following standard mitigation measures to 
protect humpback whales and turtles which are usually incorporated into 
the Plans and Specifications for any project constructed in the ocean. 
These measures would also protect a Hawaiian monk seal or hawksbill 
turtle if one were present in the bay during construction. 

• ff blasting is required, the Contractor will be required to prepare 
a blasting plan. The blasting plan will be developed in coordination with 
and approved by NMFS and the Corps' Contracting Officer. In general, 
blasting will be avoided during December through May if possible. If 
blasting must occur, charges will be kept small, sound suppression 
measures (such as a bubble curtain or heavy tamping) and other methods 
will be used to reduce the effect on marine mammals or turtles to the 
minimum practicable. 

• ·11 blasting is required, the Contractor will be required to conduct 
a survey for turtles and marine mammals in the vicinity prior to each 
detonation. The survey methodology will be included in the blasting plan 
to be approved by NMFS and the Corps' Contracting Officer. 
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a. COASTAL ZONE MANAGEMENT AND WATER OUAUJY CERTIFICATIONS: 

a. Federal Coastal Zone Consistency Determination. The 
State of Hawaii, Department of Economic Development, Business and 
Tourism, Office Planning, Coastal Zone Management (CZM) Office issued a 
Consistency Determination by letter dated 12 September, 1996. 

b. Water Quality Certification (WQC). On the basis of 
preliminary review, the State of Hawaii, Department of Health tentatively 
proposes to issue a WQC subject to the conditions and seeks the public's 
comments. See section 11 for instructions. 

9. OTHER GOVERNMENT AUTHORIZATIONS: The authorization to discharge 
fill does not obviate the need to obtain other federal, state or local 
authorizations required by federal, state or local laws. 

1 O. EVALUATION FACTORS: The Corps decision whether or not to 
discharge fill will be based on an evaluation of the probable impact 
including cumulative impacts of the proposed activity on the public 
interest. That decision will reflect the national concern for both 
protection and utilization of important resources. The benefit which 
reasonably may be expected to accrue from the proposal must be balanced 
against its reasonably foreseeable detriments. All factors which may be 
relevant to the proposal will be considered, including the cumulative 
effects thereof: among those are conservation, economics, aesthetics, 
general environmental concerns, wetlands, historic properties, fish and 
wildlife values, flood hazards, flood plain values, land use, navigation, 
shoreline erosion and accretion, recreation, water supply and 
conservation, water quality, energy needs, safety, food and fiber 
production, mineral needs, considerations of property ownership and, in 
general, :·the needs and welfare of the people. The evaluation will apply 
the guidelines promulgated by the Administrator, U.S. Environmental 
Protection Agency, under authority of Section 404 (b)(1) of the Clean 
Water Act. (40 CFR Part 230) 
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The DOH decision on the WQC will follow section 401 of the Clean Water 
Act and implementing federal regulations, and HAR chapter 11-54. 

11. COMMENTS AND INQUIRIES: The Corps and the DOH are soliciting 
comments from the public; Federal, State, and local agencies and 
officials; and other interested parties to consider and evaluate the 
impacts of the proposed activity on water quality and the public interest. 

The Corps will consider comments received to determine whether to 
discharge, or to modify or condition the discharge for the proposed 
project. To make this decision, comments are used to assess impacts on 
endangered species, historic properties, water quality, general 
environmental effects and the other public interest factors listed above. 

The DOH also seeks comments on the proposed WQC. The WQC application 
and other information on file are available for public inspection and 
copying at the following locations: 

Oahu Clean Water Branch, 919 Ala Moana Boulevard, Room 301, 
Honolulu, HI 96814 

Maui District Health Office, 54 High Street, Wailuku, HI 96793 

The proposed WQC is available for free from the DOH Clean Water Branch. 

Interested parties may testify orally at the hearing, may submit any 
written comments, or both, on the proposed activity. Written comments 
should be submitted no later than 30 days from the date of this notice, or 
at the hearing. Written comments should be mailed to the Corps Honolulu 
District or the DOH Clean Water Branch at the addresses indicated below. 
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District Engineer 
U.S. Army Engineer District, Honolulu 
Building 230/CEPOD-ET-PP/Lennan 
Fort Shafter, Hawaii 96858-5440 

Hawaii State Department of Health 
Environmental Management Division 
Clean Water Branch 
919 Ala Moana Boulevard, Room 301 
Honolulu, Hawaii 96814-4920 

! : 
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Charles Maxwell 
157 Alea Place 
Pukalani Hawaii 96768 

Ahupua'a Maui Island 
773 Kawananakoa street 
Wailuku HI 96793 

Friends of Moku"ula 
2525 Ka'anapali Parkway 
Lahina HI 96761 

Hana Canoe Club 
Hana HI 96713 

Hana District Pohaku 
P.O. Box 322 
Hana HI 96713 

Hawaiian Canoe Club 
380 Konahea Street 
Wailuku HI 96793 

Honokohau Valley Association 
P.O. Box 10575 
Lahaina HI 96761 
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Ahahui Ka'ahumano 
2078 KaheliJi Highway 
Wailuku HI 96793 

Alu Like, Inc. 
1977 Kaohu Street 
Wailuku HI 96793 

Hale O Na AH'i 
P.O. Box 415 
Makawao HI 96768 

Hana Cultural Center 
P.O. Box27 
Hana HI 96713 

Hawaii Patriotic Action Association 
2780Keha'a Drive 
Lahaina HI 96761 

Hawaiian Homes Commission 
51 Ku'ulaStreet 
Kahului HI 96732 

Hui Alna 'O Hana 
1 Habeo'o Road 
Hana HI 96713 



Hui Alanui 'O Makena 
2087 Wells Street 
Wailuku HI 96793 

Hui Kalai Aina 
RR3 Box 779C 
Kula HI 96790 

Hui O Wa'a Kaulua 
5198 Front Street 
Lahaina HI 96761 

lmi I Luko I Kou Piko Partnership 
200 S. High Street, 4th Floor 
Wailuku HI 96793 

Ka Lahui Hawati MauUsland 
P.O. Box 492 
Kahului HI 96732 

Kahana Canoe Club 
888 Kanakea Street 
Lahaina HI 96761 

~ --· - ·-. .. 
· Kaman A'o •. 

715 Kilohou Street 
Wsiluku HI 96793 

Hui Kalai Aina 
P.O. Box 385 
Paia HJ 96779 

Hui No Ke Ola Pono 
P.O. Box 492 
Kahullui HI 96732 

Hui of Hawaiians 
P.O. Box 492 
Kahului HI 96732 

Ka lmi Na'auao O Hawaii Nei 
216 Liholiho Street 
Wailuku H l 96793 

Ms. Lori Seblas 
Ka'anapali Beach Hotel 
2525 Ka'anapali Parkway 
Lahaina HI 96761 

Kahuna La'au Lapa'au O Maui 
P.O. Box 814 
Wsiluku HI 96793 

Kamehameha Schools/Bishop Estate 
811 Kolu street, Suite 103 
Wsiluku HI 96793 



Ke Ola Pono No No Kupuna 
896 Kuhio Place 
Wailuku HI 96793 

Keoken Hawaiian Homes Farmers 
715 Kilohou Street 
Wailuku HI 96793 

Kula Kaiapuni 
218 Molokai Hema 
Kahului HI 96732 

Lahaina Canoe Club 
Honokohau HI 96761 

Lokahl Pacific 
840 Alua Street, #203 
Wailuku HI 96793 

Klope Raymond 
Maui Community College 
310 Ka'ahumanu Avenue 
Kahului HI 96732 

Maui Historical Society 
lao Valley Road 
Wailuku HI 96793 

Keawala'i Church 
1002 S. Kihei Road, #213 
Kihei HI 96753 

Kihei Canoe Club 
62 Elua Place 
Kihei H I 96753 

La'au Lapa'au 
606 Pohala Street 
Wailuku HI 96793 

Lai Ula 'O Kai 
216 Liholiho Street 
Wailuku HI 96793 

Maluhia Church 
RR2, Box 806 
Olowalu HI 96761 

Po'okela Program 
Maui Community College 
310 Ka'ahumanu Avenue 
Kahului HI 96732 

Maul/Lana'i Islands Burial Council 
2087 Wells Street 
Wailuku HI 96893 



Moolele 
1087 A Pookeka 
Makawao HI 96768 

Na Hoaloha O Lele 
911 Ka'ili Place 
Lahaina HI 96761 

Na Keiki O Ke Kai, Inc 
P.O. Box 1744 
Kihei HI 96753 

Na Leo Kako'o 
P.O. Box 1913 
Wailuku HI 96793 

Na Mele O Maui 
Kaanapali Beach Hotei 
Lahaina HI 96761 

Na Po'e Kokua 
P .0. Box 3006 
Wailuku HI 96793 

Na Pua No'eau 
310 Ka'ahumanu Avenue 
Kahului HI 96732 

Na Hoa/oha 'O Laie 
1342 Kahoma Road 
Lahaina H I 96761 

Na Kai 'Ewalu 
795 Anafio Drive 
Wailuku H I 96793 

Na Kupuna O Maui 
1087A Po'okela 
Makawao HI 96768 

Na Leo O Na Kupuna 
92 A Maluhia Drive 
Wailuku HI 96793 

Na Moka Aupuni O Ko'ohau Hui 
2965 Haiku Road 
Haiku HI 96708 

Na Po'o Kohau 
P.O. Box 3006 
Wailuku HI 96793 

Napili Canoe Club 
P.O. Box 913 
Lahaina HI 96761 



Nation of Hawaii 
P.O. Box 2963 
Wailuku HI 96793 

Office of Hawaiian Affairs 
140 Ho'ohana Street, Suite 206 
Kahului HI 96732 

Chana Counci 
270 Alamaha . 
Kahului HI 

Paukukalo Hawaiian Homes 
511 Klkamia Street 
Wailuku HI 96793 

Protect Kahoolawe 'Chana 
469 Ma'aio Street 
Kahului HI 96732 

Punana Leo O Maui 
P.O. Box 337 
Wailuku HI 96732 

Mr. Jimmy Cockett 
Sheraton Maui Hotes 
P.O. Box 870 
Kula HI 96790 

--------------- ' 
, Native Sons and Daughters of Hawaii ) 

528 Onehee Street 
Kahutui HI 96732 

Office of Hawaiian Affairs 
140 Ho'ohana Street, #200 
Kahului HI 96732 

Paukukalo Community Association 
773 Kawananakoa Street 
Wailuku HI 96793 

Pohaku Association 
P.O. Box 72 
Hana HI 96713 

Proud Hawaiian Society 
P.O. Box12017 
Lahaina HI 96761 

Queen LUi'uokalani Children Center 
1791 Wili Pa Loop 
Wailuku HI 96732 

Waiehu Kou Hawaiian Homesteads 
Community Association 

3146 Mapu Place 
Kihei HI 96753 



Waiohuli-Keokea Homesteaders 
P.O. Box 331028 
Kahului HI 96732 

West Maui Taro Growers Association 
P.O. Box 10575 
Lahaina HI 96761 

Waiola Congregational Church 
P.O. Box 455 
Lahaina HI 96761 
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CEWES-CE-TE (1110-2-1403b 20 January 1998 

MEMORANDUM FOR RECORD 

SUBJECT: Flushing Percentage in Maalaea Harbor, Maui, Hawaii 

l. In a telephone conversation on 15 December 1997 Mr. Lennan of the U. S. Army 
Engineer District, Honolulu (CEPOH) requested a flushing percentage table for 
the previous study in Maalaea Harbor (Wang and Cialone, 1995). Specifically, 
he requested we use the percentage method illustrated in "Guidance Specifying 
Management Measure for Source of Nonpoint Pollution in Coastal Waters" 
published by EPA (1993). 

2. The flushing percentage method defined by EPA (1993, page 5-12) as " ... the 
amount of a conservative substance that is flushed from the basin over a 
24 hour period ..... ff 

3. Sased on above definition, we reexamined the concentration generated by the 
CH3D hydrodynamic numerical model . The simulations include the initi al 
introduction of a 100 ppt conservative concentration in the system and run for 
existing as well as three design conditions, AP2, AP6 and MAP2, for seven 
days. The time history of the concentration at the three stations in the 
Maalaea harbor were used to analyze the flushing percentage during the first 
24 hour period. Based on the flushing percentage of the individual stations, 
the averaged flushing percentages and the smallest flushing percentage (worst 
scenario) for the harbor are also presented in the attached table. 

4. The flushing calculations conducted in Wang and Cialone (1995) ar~ based on 
the flushing time formulation recommended by Coastal Marinas Assessment 
Handbook formulation (EPA, 1985, p4-3 thru p4-7) and criteria by Coastal 
Ecosystem Management {Clark, 1977, p407-408). 

Encl. 

~ 
)

Harry Wang, Ph.D. 
Research Physical Scientist 
Tidal Hydraulic Branch, 
Estuaries and Hydroscience Division 
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Table: Flushing Percentage Under Different Conditions 
in the Maalaea Harbor 

Station Existing AP2 AP6 MAP2 
Condition 

Station 1 42% 41% 20% 29% 

Station 2 49% 48% 28% 42% 
. 

Station 3 60% 54% 29% 44% 

Average flushing 50.3% 47.7% 25.7% 38.3% 
percentage in the 
Harbor 

Smallest flushing 42% 41% 20% 29% 
percentage in the 
Harbor 
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harbor is approximately 7 miles south of the County seat in Wailuku and 
approximately 8 miles south of the commercial and business center of Kahului. 

Harbor space on Maui is much in demand. Maalaea small boat harbor 
contains 93 berths. Wave energy penetrates inside the harbor sufficiently often 
and with enough energy that the harbor is regarded as having a "surge" 
probl~m. A larger, more protected small boat harbor at Maalaea would help 
satisfy the demand for tranquil berthing space. The existing harbor layout is 
shown in Figure 2. 

The shoreline of Maalaea Bay is part of an isthmus connecting two inactive 
volcanos which form west and east Maui. The shoreline is characteri~ed by a 
long narrow coral-sand beach. The area is also known among surfers as the 
Maalaea Pipeline because of an infrequent, but world class breaking wave 
condition. Maalaea Harbor is located at the extreme west end of this beach. 
Several lesser surfing spots are also located near the harbor. There is concern 
that changes at Maalaea small boat harbor may impact nearby surfing areas. 

Proposed improvements to Maalaea harbor are limited by several factors. 
The most significant is that the harbor site is fixed and can not be moved to a 
more ideal location. Additional considerations arise from recommendations 
provided by harbor users and local surfers. These recommendations include 
keeping the existing breakwater structures intact with any changes being 
additive, constructing modifications without serious interruption to harbor 
navigation, and limiting additional structures to the present eastern boundary of 
the harbor in order to avoid impacts on the surfing area outside the harbor. 
The General Design Memorandum (GDM) for Maalaea Harbor for Light-Draft 
Vessels (US Army Engineer District, Honolulu 1980) contains a record of the 
research and planning which led to proposed design improvements, Plan l 
(Figure 3). Plan 1 was subsequently followed by the development of additional 
modification plans. Plans selected for evaluation in this study are described 
below. 

Plan 1 will provide berthing facilities for approximately 310 small craft. 
and includes the following improvements: 

a. A 620 ft long extension to the existing south breakwater. 

b. An additional 400 ft long revetment on the seaward side of the existing 
south breakwater. 

c. . f. 610 ft long entrance channel, varying in width from 150 to l80 ft, 
. and varying in depth from 12 to 15 ft. 

d. A 1.7 acre, 12 ft deep turning basin . 

e. Removal of 80 ft from the existing east breakwater head. 

f. A 50 ft wide, 720 ft long interior revetment adjacent to the existing 
east breakwater. 

Chapter 1 Introduction 
3 
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6 

g. An 8 ft deep berthing area adjacent to the existing east breakwater. 

h. A 570 ft long interior revetment varying in width from 50 to 170 ft. 

Plan 2 (Figure 4) redirects the entrance channel to the west and includes the 
following improvements: 

a. Removal of 300 ft from the existing south breakwater tip. 

b. A 610 ft long 15 ft deep entrance channel, varying in width from 150 
to 200 ft, and varying in depth from 12 to 15 ft. 

c. A 1.7 acre, 12 ft deep turning basin. 

d. Removal of 80 ft from the existing east breakwater head. 

e. A 600 ft long extension to the existing east breakwater. 

f A 50 ft wide, 600 ft long interior revetment adjacent to the existing 
east breakwater. 

g. An 8 ft deep berthing area adjacent to the existing east breakwater. 

h. A 570 ft long interior revetment varying in width from 50 to 170 ft. 

Plan 3 (Figure 5) includes the same improvements as Plan 2 with the 
exception of an additional extension to the existing east breakwater. The 
600 ft long extension will continue an additional 250 ft toward the west. 

Two modifications of Plan l were also considered (Figure 6). Plan la is 
the same as Plan l except the new south breakwater extension and entrance 
channel are rotated clockwise 7 degrees. Plan 1 b is identical to Plan la except 
a vertical sheet pile bulkhead replaces the revetment along the east side of the 
center mole. 

Plan 6 (Figure 7), was added as an alternative for a more protected harbor 
area without new structures exterior to the existing harbor. Its disadvantages 
include lack of needed new mooring space and a possibly difficult entrance 
channel section confined between two rock-faced structures. Plan 6 includes 
the following improvements: 

a. _Addition of a 95 ft wide, 500 ft long mole extending from the east end 
of the existing south breakwater into the harbor. 

b. 

C. 

A 610 ft long entrance channel, varying in width from 150 to 200 ft, 
and varying in depth from 12 to 15 ft (not shown in Figure 7). 

A 570 ft long interior revetment varying in width from SO to 17~ ft. 

Chapter 1 Introduction 
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Plan 6a is a structurally identical variation of Plan 6 in which dredging of 
the existing harbor area is limited to the harbor interior. Plan 6a was 
considered to assess the effects of sediment accumulation in the channel 
entrance after initial dredging to the design depth. This plan also takes into 
account the possibility that funding for extensive dredging and maintenance of 
channel areas outside of the harbor would be unavailable. In this plan the 
existing entrance channel is dredged to a uniform depth of 10 ft with no 
additional dredging exterior to the harbor entrance. 

Study objectives of the Headquarters, US Army Corps of Engineers 
(HQUSACE) and POD were to test the proposed harbor design improvements 
against the criteria that wind wave and swell wave heights not exceed 1 ft in 
berthing areas and 2 ft in the entrance and access channels and ruming basin 
more than approximately 10 percent of the time per year. Another objective 
was to assess the potential for harbor oscillations in all plans relative to the 
existing harbor. To accomplish these objectives, the numerical harbor wave 
response model HARBD (Chen and Houston 1987) developed at USAEWES 
was used to test the existing harbor configuration and proposed plans. 

Modeling Approach 

Both numerical and physical modeling were originally considered for the 
study of alternative modifications to Maalaea small boat harbor. As discussed 
by Lillycrop ct al. (1993), the numerical modeling approach was chosen to 
assess the variety of proposed alternatives. Assumptions inherent in the 
numerical modeling approach arc as follows: 

a. no wave transmission or overtopping of strucrures, 

b. structure crest elevations will not be tested or optimized, 

c. no wave-wave or wave-current interaction, 

d. no wave breaking effects, 

e. diffraction around the structure ends is represented by diffraction 
around a blunt vertical wall with specified reflection coefficient. 

/. energy losses at constricted entrances are not explicitly included. 

Within the limits of the assumptions, the numerical modeling approach can be 
expec.ted to give a reasonable assessment of the proposed plans. 

The procedures originally used to develop incident wind wave and swell 
infonnation for the harbor response model are described by Lillycrop et al. 
(1993). The HARBD model and finite element grids used arc presented in 
Chapter 2. The updated wind wave and swell results, including a discussion 
of the NDBC buoy data used as the deepwater wave climate in this study; arc 

Chapter 1 Introduction 
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given in Chapter 3. Harbor oscillation results for all plans, including the 
Existing Plan, are given in Chapter 4. Evaluation of proposed improvement 
plans based upon navigational concerns is given in Chapter 5. Conclusions are 
summarized in Chapter 6. 

Chapter 1 Introduction 



2 Numerical Model 

Model Formulation 

The numerical wave model HARBD is a steady state hybrid element model 
used in the calculation of linear wave response in harbors of varying size and 
depth {Chen 1986, Chen and Houston 1987, and Lillycrop and Thompson 
1996). Originally developed for use with long period waves (Chen and Mei 
1974). HARBD has since been adapted to include capabilities for modeling 
wind waves and swell (Houston 1981), bottom friction, and partially reflective 
boundaries (Chen 1986). The model is based on a linearized mild slope 
equation. An overview of the model and its applications is given by 
Thompson and Hadley (1995). 

The HARBD model has been shown to perform satisfactorily in comparison 
to analytic solutions and laboratory data for a variety of wind wave and swell 
cases (Houston 1981, Crawford and Chen 1988, Thompson et al. 1996) and 
long wave cases (Chen 1986, Chen and Houston 1987, Houston 1981, and 
Thompson et al. 1993). As a result it has been used with confidence in both 
long-wave and shon wave studies. Long wave studies have included harbor 
oscillations (Thompson et al. 1997, Smith et al. 1997, Thompson et al. 1996b, 
Thompson and Hadley 1994b, Briggs et al. 1994, Briggs et al. 1992, Mesa 
1992, Sargent 1989, Weishar and Aubrey 1986, and Houston 1976) and tsuna­
mis (Farrar and Houston 1982, Houston and Garcia 1978, and Houston 1978). 
Wind wave and swell studies include Thompson et al. (1996b), Thompson and 
Hadley (1994a, 1994b), Lillycrop et al. (1990), Lillycrop and Boe (1992), 
Lillycrop et al. (1990), Kaihatu et al. (1989), Farrar and Chen (1987), Clausner 
and Abel (1986), and Bottin et al. (1985). 

The HARBD model covers in detail a domain including the harbor and a 
portion: of the adjacent nearshore area (Figure 8). This domain is bounded by 
a I 8~eg semicircle in the water region seaward of the harbor entrance (aA in 
Figure 8) and the land-water interface along the shoreline and harbor (aC in 
Figure 8). The region defined by these boundaries is denoted Region A. If 
possible, the semicircle radius should be at least twice the wavelength of the 
longest incident wave to be modeled (using a typical water depth within the 
semicircle). Also, the semicircle should encompass any complex offshore 
bathymetry which strongly influences waves entering the harbor. In general, 
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Figure 8. Representation of HARBD domain 

the semicircle should be as large as practical constraints on grid size and 
resolution will allow. 

The area outside the semicircle is treated as a semi-infmite region which 
e_xtends from a straight coastline seaward to infinity (Region B). This region 
is assumed to have a constant water depth and no bottom friction. 

Assuming linear, regular waves propagating over mild slope in arbitrary 
water depth, Chen (1986) derived the governing equation as 

c,;,'l C 
V·(}.cc V~) +--'cl>= 0 

I C 

where V = horizontal gradient operator, 
A = complex bottom friction factor, 
c = wave phase speed, 
c, = wave group speed, 
q, = velocity potential, 
oo = angular frequency. 

(1) 

This equation is identical to Berkhofrs (1972) equation except for addition of 
the bottom friction factor A. The factor A., which is a complex number with 
magnitude greater than zero and less than or equal to one, is specifie<l as 
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d sinh ~ 

(2) 

where i = (-1)1n, 

13 = dimensionless bottom friction coefficient that can vary in space, 
a; = incident wave amplitude, 
d = water depth, 
lC =wavenumber, 
y = phase shift between stress and flow velocity. 

The bonom friction factor is a factor tending to reduce local velocities propor­
tionately through the relationships 

u = i.. o4> 
ax 

V =}. c3cl> 
C7)' 

where u, v = local horizontal velocity components, 
x,y = horizontal coordinates. 

(3) 

Boundary conditions are specified in Regions A and B. At the solid 
boundary ac, a reflection/absorption boundary condition is used similar to the 
impedance condition in acoustics. The condition is specified as 

with 

c34> _Cl4' = 0 on 

Cl = 
. 1 - K 
IIC ' 

1 + K, 

where n = unit normal vector directed into the solid region, 
K, = reflection coefficient of the boundary. 

(4) 

(5) 

Values of K, for wind waves and swell are normally chosen based on the 
boundary material and shape. General guidelines for K, can be assembled 
from laboratory and field data (Thompson et al. 1996). In wind wave and 
swell studies, K, is generally chosen to be consistent with this guidance. 
Effects such as slope, permeability, relative depth, wave period, breaking, and 
ovenopping can be considered in selecting values within these fairly wide 
ranges. For long wave studies, K, is generally set equal to 1.0, representing 
full reflection. 

Chapter 2 Numerical Model 
15 



16 

The second boundary condition is imposed in the far region (Region B) at 
infinity. It requires that the scattered wave, defined as the difference between 
the total wave and incident wave, behave as a classical outgoing wave at 
infinity. This radiation condition may be ~xpressed as 

Jim f,= (! - iit) ~ = 0 (6) 
r-m 

where r = radial polar coordinate, 
q>s = velocity potential of the scattered wave. 

The complete boundary value problem is specified by equations I, 4, and 6. 
A hybrid element method is employed to solve the boundary value problem. 
A conventional finite element grid is developed and solved in Region A. The 
triangular elements allow detailed representation of harbor features and 
bathymetry within Region A. An analytical solution with unknown coefficients 
in a Hankel function series is used to describe Region B. For a given grid, 
short wave period tests (relatively large values of K) require more terms than 
long period tests to adequately represent the series. A variational principle 
with a proper functional is established such that matching conditions are 
satisfied along aA. Details are given by Chen (1986) and Lillycrop and 
Thompson (1996). 

Experience with the model has indicated that the element size Ax and local 
wavelength L should be related by 

/u ~ !:. 
6 

(7) 

Typically, harbor domains include some shallow areas in which many elements 
would be needed to satisfy the constraint in Eq. 7. In practice, Eq. 7 is at least 
satisfied in the harbor channel and basin depths. If additional elements can be 
accommodated, it is generally preferred to extend the semicircle further 
seaward rather than to greatly refine shallow harbor regions. 

Input infonnation for HARBD must be carefully assembled. In addition to 
developing the finite element grid to suit HARBD requirements, a number of 
parapieters must be specified. Critical input parameters and ranges of typical 
values are summarized in Table 1. 

The principal output information available from HARBD consists of 
amplification factor and phase at each node. These are defined as 
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Table 1 
Critical HARBD Input Parameters and Ranges of Typical Values 

Typical Values 

Parameter Where Specified 

. Short Waves Long Waves 

Bottom friction, p Every element 0.0 0.0-0.1 

Boundary reflection, K, Every element on solid boundary 0.0 • 1.0 1.0 

Coas11ine reflection, K,_ Single value 1.0 - 1.0 

Depth in infinite region, d., Single vaille Between avg. & max. on semicircle 

Number of terms in Hankel Single value 8 • 100· 8 
function series 

• The number of terms needed increases as wave period decreases. 

A~ = 1:,1 = ~I . I~ I 

8 = tan·• [ Im {ct,I ] 
& {ct,} 

where A"""' = amplification factor, 
_ a,a; = local and incident wave amplitudes, 
H, H1 = local and incident wave heights, 
8 = phase relative to the incident wave, 
Im{~/ = imaginary part of~. 
Re[cpj = real part of C?-

(8) 

Amplification factors are easily interpreted. Phases are helpful in viewing 
wind wave and swell propagation characteristics and in interpreting standing 
wave patterns. In long wave applications, phases prove useful for determining 
relative phase differences within the harbor, interpreting harbor oscillation 
patterns, and identifying potentially troublesome nodal areas. 

Spectral Adaptation 

HARBD computes harbor response to specified wave period and direction 
combinations. However the model is often used to approximate irregular wind 
wave and swell behavior, as in physical model tests with irregular waves and 
all field cases. More realistic numerical model simulations can be obtained-by 
linearly combining HARBD results from a range of regular wave frequencies 
in the irregular wave spectrum. Regular wave results are weighted to properly 
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represent the desired spectral distribution of energy. The concept of linear 
superposition of weighted regular wave results can also be extended to include 
directional spreading in the spectrum to be simulated. 

Spectral adaptation of the HARBD model is done as a post-processing step 
using the standard, regular wave output from the model. For a given incident 
wave. direction, HARBD is run for a number of wave periods spread between 
the shortest period satisfying the grid resolution constraint of Equation 7 and 
the longest swell period of interest. 

Spectral post-processing is based on the assumption that a consistent 
spectral form can be applied at every node. This major assumption provides 
the basis for a workable, reasonable spectral weighting which improves on the 
traditional regular wave approach. The JONSW AP spectral form was chosen 
(Hasselrnann et al. 1973 ). The JONSW AP spectrum is specified as (U.S. 
Army Corps of Engineers 1989) 

S(f) "" eo Yb 

where S(h) = spectral energy density at frequency Ji 

The parameters a and bare given by the following relationships 

- 1.25 a = 

I, r: 
- I 

b = e 2a1 rt, r, - 1)z 

CJ C 0.07 

= 0.09 

where TP = peak spectral period 
. _ .f,, = peak spectral frequency = 1 

T" 

Parameters a and y are calculated as 

for J,sf, 

for f,~J, 

(9) 

(10) 
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" = 157.9 E?-

y = 6614 e;1..59 

£ -

where H1 = significant wave height 

H~ 

4 L
1 

LP = wavelength for waves at peak frequency 

(11) 

The parameter E is a significant wave steepness. The parameter y, called the 
peak enhancement factor, controls the sharpness of the spectral peak. 

Although the JONSW AP spectrum 
was developed primarily for actively 
growing wind waves, it can be used with 
appropriate choice of y to approximate 
any single-peaked spectrum, including 
old swell which has travelled a great 
distance from the generation area (e.g. 
Goda 1985) (Table 2). 

Spectral post-processing begins with 
specification of the desired HS' T,,. and y 

Table 2 
Guidance for 
Choosing y 

Wave Condition 

Growing sea 

Old swell 

y 

3.3 

8•10 

and the arrays of HARBD amplification factors. A refined JONSW AP 
spectrum is computed with 1000 points, where the J;s in Equation 9 are 

J, = o.5*.f,, , h = o.so2•1, , J, = o.504*.f,, •... , Ii(}(}() = 2.498*/p 

The number of wave periods computed with HARBD is always much 
smaller than 1000, typically less than 20. These periods, converted to 
frequency (reciprocal of period), can be used to defme bands in the JONSW AP 
spectrum. Bands are bounded by the midpoints between HARBD 
computational frequencies. The highest and lowest frequency bands are 
assumed to be centered on the highest and lowest HARBD computational 
frequencies, respectively. A weighting factor for each HARBD-defined band 
is co~puted by summing values from the refined JONSW AP spectrum which 
falFwithin the band and normalizing by the total spectral energy. 
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Nu 

L S(J,) 
i•Nu 

Wk = 
1000 

L S(J) 
l•l 

where wt = weighting factor for k'th HARBD computational frequency 

N41 = index of lowest JONSW AP frequency,/;, satisfying 

• h-1 •f.1: 
Jj > --

2 

Nu = index of highest JON SW AP frequency, f,, satisfying 

• /2 •/2.1 
Jj < --

2 

(12) 

ft.d..-fi:+i = (k-l)'th, k'th, and (k+l)'th HARBD computational frequencies, 
with k,<J..<ft., 

Though not shown in the equation, the weighting factor also includes fractional 
energy interpolated across JONSW AP frequencies bracketing the two end 
points of each HARBD band. 

The effective amplification factor at each node is computed as 

NT-

(Aain,)cff = L wkA~if;) 
k-1 

where (Aamp)eff = effective , or spectral, amplification factor at a node 
A,,,,.,,(JJ = nodal amplification factor for HARBD computational 
frequency .h 
NT = number of HARBD computational wave periods 

Finite Element Grids 

(13) 

The finite element numerical grid depicting existing conditions at Maalaea 
Harbor was created previously using WES's finite element grid development 
software (Turner and Baptista ) (Figure 9). The grid covers the entire Maalaea 
Harbor area and extends somewhat seaward from the harbor entrance. The 
land boundary was digitized from a NOAA nautical chart. Grid element size 
is based on the criterion of 6 elements per wavelength (the minimum 
recommended resolution with HARBD) for a 8-sec wave in 8-ft water depth. 
Depths over virtually the entire embayment exceed 8 ft. For the longer period 
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waves, the grid gives a high degree of resolution. Grid characteristics are 
summarized in Table 3. 

Table 3 
Grid Sizes 

Harbor Plan Number of: Length of 
Typical 

Elements Nodes Solid Semicircle Element 

Boundary Boundary (ft) 

Nodes Nodes 

Existing 7,140 3,749 252 105 20 

Plan 1 6,765 3,613 355 105 20 

Plans 1a & 1b 6,810 3,636 357 105 20 

Plan 2 7,882 4,184 353 132 20 

Plan3 7,911 4,215 386 132 20 

Plans 6 & 6a 6,747 3,603 353 105 20 

The radius of the seaward semicircle is approximately 790 ft. This is 
equivalent to 5.7 and 2.1 wavelengths for the shortest and longest short wave 
periods considered, assuming a representative water depth of 10 ft. The 
semicircle size and location were chosen to include all breakwaters and moles 
and significant bathymetry south of the harbor entrance. The semicircle 
extends sufficiently far seaward to cover the most important nearshore 
bathymetry. 

Bathymetric data, obtained from NOAA hydrographic charts and POD 
bachymetric survey data taken in 1989, were unchanged from previous srudies. 
Depths were transferred onto the finite element grid using the USAEWES grid 
software package. 

Reflection coefficients, K,. are needed for all solid boundaries. For the 
short wave tests, K, values were estimated from existing Corps of Engineers 
guidance, photos, and past experience. The solid boundary of the existing 
harbor was divided into seven zones and a reflection coefficient was estimated 
for each zone (Figure 10). Reflection coefficients ranged from 0.0 for open 
water areas east of the harbor to l .O at the wharf face along the northern 
portion of the harbor. Other parameter values used in the numerical model are 
summarized in Table 4. 

; 

Different parameters are used for long wave tests. Reflection coefficients 
were set to 1.0 for all boundaries, since long waves generally reflect very well 
from coastal boundaries. Long waves are more affected by bottom friction 
than short waves, so a value of ~ greater than zero is appropriate. The value 
of '3 is best determined by calibration with field data. A value of '3=0;()32 was 
determined for Kahului Harbor (Thompson et al. 1996b). In this case. to be 
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Figure 9. Finite element grid for Existing Plan 

0.35 

0.40 

0.0 

0.40 

Figure 10. Boundary reflection coefficients for Existing Plan 
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consistent with long wave runs previously conducted for the Existing Plan and 
Plan 6 (Thompson and Hadley 1994b) and because an accurate value for ~ is 
not critical to the objectives of the study, a default value of ~=0.0 was used. 
This and other parameters are summarized in Table 4. 

In addition to existing conditions, seven harbor modification plans were 
specified for evaluation, as discussed in Chapter 1. Harbor grids were 
generated previously to represent each alternative configuration. Grid 
characteristics for each configuration are included in Table 3. Short wave 
reflection coefficients were modified as appropriate for each plan. General 
guidelines were I(.=0.40 to K,=0.50 along moles and l(.=0.25 to l(.=0.35 along 
breakwater extensions. 

Table 4 
Parameter Values Used in HARBD 

Value 
Parameter 

Short Waves Long Waves 

Bottom friction, p 0.0 0.0 

Coastline reflection, K,.- 1.0 1.0 

Depth in Infinite region, d,., 25 ft 25 ft 
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3 · Harbor Response To Wind 
Waves and Swell 

Percent occurrence statistics for wind wave and swell climate in Maalaea 
Harbor were estimated based on deepwater wave climate percent occurrence 
tables. For this study, the deepwater wave climate was taken from 12 months 
of data (Dec 94 through Nov 95) from National Data Buoy Center buoy 
51027, located approximately 25 miles southwest from the island of Lanai 
(Appendix A). The buoy had an open exposure to wave directions of 
importance to Maalaea Harbor. Only those deepwater directions likely to 
impact Maalaea Harbor were considered. Percent occurrences for these 
directions were taken directly from the buoy climate, assuming that Maalaea 
Harbor would be calm for cases when the buoy recorded wave directions 
headed away from the harbor. The buoy is a much more reliable source of 
deepwater wave infonnation than was available when earlier studies of 
Maalaea Harbor were conducted. This change contributes significantly to the 
reliability of study results. 

_To establish wave climate incident to Maalaea harbor, a total of 187 
deepwater wave height, period, and direction combinations were input to the 
SHALWV model (Lillycrop et al. 1993). The SHALWV grid extended 
beyond the island of Kahoolawe. It allowed estimates of sheltering and 
shallow water effects on waves between the deepwater, open ocean south of 
Kahoolawe and the Maalaea harbor area. To determine wave heights in 
Maalaea harbor, SHAL WV wave heights near the harbor (in the vicinity of the 
seaward boundary of the HARBD grid) were multiplied with the HARBD 
amplification factors corresponding to each deepwater condition. The 187 
wave height, period. and direction combinations were tested. All simulations 
were run on the WES CRAY Y-MP and SGI PCAl supercomputing facilities. 

Output "basins" were selected for each plan to determine wave response 
throughout the harbor. A basin is a small cluster of elements over which the 
HARBD response is averaged to give a more representative output. The 
number of basins for each plan varied between 16 and 24. The 'locations, 
selected by WES and POD, are shown for the Existing Plan in Figure 11 and 
in Appendix B for all remaining plans. Since the wave height criteria which 
must be satisfied differ for channel areas and berthing areas, output basins for 
each plan are designated by area (Table 5). 

Chapter 3 Harbor Response To Wind Waves and Swen 



The percent occurrences of wave heights exceeding 1 ft in the berthing 
areas and 2 ft in the entrance and access channels and ruming basin were 
calculated for all plans. The procedure is based upon the same principles 
employed by Lillycrop et al. (1993}. 

0 
0 

0 

Figure 11. Output basin locations for Existing Plan 

Percent occurrence of wave heights exceeding 2 ft in entrance channels is 
related to the amount of exposure to incident waves. Basins with full exposure 
to incident waves typically have a higher percentage of exceedence than basins 
located in more protected channel areas. For Maalaea Harbor wave srudies, 
the most seaward basin in the entrance channel of each harbor plan was placed 
at or near the entrance 

Table 5 
constriction point where 
vessels have minimum 
maneuvering space between 
harbor structures while being 
subjected to ocean wave 
force~. 

Designation of Output Basin Areas 

HARBD amplification 
factors from which percent 
occurrences were generated 
were obtained by first 
ruMing a range of short 
wave conditions (Table 6} 
encompassing minimum and 

Plan 

Exls1ing 

Plans 1, 1a, 1b 

Plan 2 

Plan3 

Plans 6, 6a 
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Basin Numbers 

Channel Berthing 

1·6 7-1B 

1•5 6-23 

1-6 7.23 

1-7 B-24 

1·6 7-1B 
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maximum periods and directions of the full array of short wave input 
conditions generated from SHAL WV results. Model results were then 
evaluated for directional spectra with peak period and direction values 
equivalent to the original array of short wave input conditions. 

Tabulations of the HARBD-SHAL WV wave 
heights initially exceeding the HQUSACE 
criteria for each deepwater wave direction are 
given in Appendix C. For the Existing Plan, 
Table Cl shows that the wave heights initially 
exceeding the maximum 1 ft criterion in 
berthing areas (basins 7 through 18) resulted 
from 9-sec waves coming from the 135-, 157.5-
, 180-, 202.5-, and 225-deg directions; 11-sec 
waves from the 157.5-, 180-, 202.5-, and 225-
deg directions; 13-sec waves from the 157.5-, 
180-, 202.5-, 225-, and 247.5-deg directions; 
15-sec waves from the 135-, 157.5-, 180-, 
202.5-, 225-, and 247.5-deg directions, 17-sec 
waves from the 135-, 157.5-, 180-, and 202.5-
deg directions; and 20-sec waves from the 
157.5- and 180-deg directions. Predominantly, 
initial exceedence occurred at basin 7, along the 
existing wharf, with a few cases of initial 
exceedence at basins 17 and 18. Wave heights 

Table 6 
Summary of Short 
Wave Periods and 
Directions 

Wave Wave 
Period Direction 
(sec) (deg, 

azimuth) 

8 202 

9 195 

11 185 

13 175 

15 165 

17 160 

20 

exceeding the 2 ft maximum criterion in the entrance channel (basins 1-6) 
resulted from 9-sec waves coming from the 157.5-, 180-, 202.5-. and 225-deg 
directions; 11-sec waves from the 157.5- and 180-deg directions; 13-sec waves 
from the 157.5-, 180-, 202.5-, and 225-deg directions; 15-sec waves from the 
157.5-, 180-, 202.5- and 225-deg directions; 17-sec waves from the 157.5-, 
180-, and 202.5-deg directions; and 20-sec waves from the 157.5- and 180-deg 
directions. These waves occurred at the harbor entrance in basin 1. 

Tables C2 and C3, for Plan 1 and Plan 1 a respectively, show that with a 
single exception. wave heights initially exceeding the maximum 1 ft criterion 
in berthing areas did not occur for deepwater incident wave heights of 9 ft or 
less. The exception is a 9 ft, 17-sec wave from the 180-deg direction which 
exceeds at basin 11 of Plan la. There was no occurrence of wave heights 
initially exceeding the maximum 2 ft criterion in the entrance channel for 
either of the plans. 

T~ble C4 (Plan lb) shows that the wave heights initially exceeding the 
maximum 1 ft criterion in berthing aRas (basins 6 through 23) resulted from 
l3•sec waves coming from the 180-deg direction; 15-sec waves from the 
157.5- and 180-deg directions; 17-sec waves from the 157.5- and 180-deg 
directions; and 20-sec waves from the 157.5- and 180-deg directions. There 
were no instances of exceedence of the 2 ft criterion for deepwater incident 
wave heights less than 9 ft for Plan 1 b. 
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Wave conditions initially exceeding the maximum I ft criterion in berthing 
areas for Plan 2 (Table CS) include 9-sec waves coming from the 135-, 157 .5-, 
180-, 202.5-, and 225-deg directions; 11-sec waves from the 157.S- and 180-
deg directions; 13-sec waves from the 157.5-, 180- and 202.5-deg directions; 
15-sec waves from the 157.5-, 180-, and 202.5-deg directions; 17-sec waves 
from the 157.5-, 180-, and 202.5-deg directions; and 20-sec waves from the 
157.5-and 180-deg directions. Excecdence occurred primarily at basins 7 and 
8, near the north end of the east breakwater, and basin 23, near the tip of the 
west mole. Wave heights exceeding the 2 ft maximum criterion in the 
entrance channel resulted from 9-sec waves from the 135-, 157.5-, 180-, 202.5-
• and 225-deg directions; 11-sec waves from the 157.5- and 180-deg directions; 
13-sec waves from the 157.5-, 180-, 202.5-, and 225-deg directions; 15-sec 
waves from the 157.5-, 180-, 202.5- and 225-deg directions; 17-sec waves 
from the 157.5-, 180- and 202.5-deg directions; and 20-sec waves from the 
157 .5- and 180-deg directions. These waves occurred at the harbor entrance in 
basin 1. 

As shown in Table C6, none of the deepwater wave conditions resulted in 
wave heights exceeding the maximum 1- and 2-ft criteria for Plan 3. 
However, the percent occurrence of wave heights greater than 9 ft was. 
included in the tabulations for this plan. 

For Plan 6 and Plan 6a (Tables C7 and C8), there was no exceedence of the 
maximum 1 ft criterion in the berthing areas for either plan. Wave heights 
exceeding the 2 ft criterion in the entrance channel resulted from 9-sec waves 
from the 157.5-, and 180-deg directions; 11-sec waves from the 180-deg 
direction; 13-sec waves from the 157.5- and 180-deg directions; 15-sec waves 
from the 157.5-, 180-, 202.5- and 225-deg directions; 17-sec waves from the 
157.5-, 180-, and 202.5-deg directions; and 20-sec waves from the 157.5- and 
180-deg directions in both plans. Plan 6a also experienced exceedence of the 
2 ft-criterion for the additional conditions of 9- and 13-sec waves from the 
202.5-deg direction and 13-sec waves from the 225-deg direction. Initial 
exceedence occurred at basin 1 in all cases. 

The percent occurrence of wave heights exceeding the maximum 1-ft and 
2-ft criteria for each plan was calculated using the percent occurrence tables of 
deepwater conditions and HARBD-SHAL WV wave height results. These 
results are given in Appendix D. Although wave breaking was not taken into 
account in the tables, higher wave heights may break over the reef, thus 
reducing wave heights in the harbor. In evaluating the percent occurrence 
results, it is apparent that waves approaching from the west to southwest 
(270,Q to 247 .5 deg) directions are insignificant in comparison to waves 
approaching from the southwest to southeast (225.0 to 135.0 deg) directions. 

The percentage of wave heights exceeding the maximum 1-ft and 2-ft 
criteria for the Existing and Plans 1, la, lb, 2, 3, 6, and 6a are summarized in 
Table 7 along with the HQUSACE criteria. These values are somewhat 
conservative since they represent basins with the largest wave heights • 
occurring in the harbor for each deepwatcr wave condition. 
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Table 7 
Summary of Percent Occurrence of Wave Heights . 

Location Percent of Time Criterion Is Exceeded 

USACE ExisL Plan Plan Plan Plan Plan Plan Plan 
CrlL Plan 1 1a 1b 2 3 6 &a 

Berthing < 10 32.8 0.6 0.8 1.6 10.8 0.6 0.6 0.6 
areas 
(1 ft crit.) 

Entrance < 10 15.4 0.6 0.6 0.6 18.1 0.6 8.8 13.5 
Channel 
(2 ft cril) 

The Existing Plan allows the l ft wave height criterion in the berthing areas to 
be exceeded 32.8 percent of the time per year. This violates the HQUSACE 
standard that wave heights exceed l ft in these areas no more than 10.0 
percent of the time per year. The entrance channel in the Existing Plan shows 
an exceedence of 15.4 percent of the time per year of the 2 ft wave height 
criterion which also exceeds the HQUSACE standard. 

Plans 1 and la. which include structural modification to the east, and Plan 
3, which includes structural modification to the west, allow exceedence of the 
1- and 2-ft criteria less than 1 percent of the time per year. This falls well 
below HQUSACE guidelines for providing adequate protection in the berthing 
and channel areas. Plan 1 b also falls below the guidance, exceeding the 
criteria less than 2 percent of the time. Plan 2 shows exceedence of the 1 ft 
and 2 ft criterion 10.8 and 18.1 percent of the time per year, respectively, 
which exceeds HQUSACE guidelines. Plans 6 and 6a both fall below the 
HQUSACE guidance for berthing areas with an exceedence of the I ft criteria 
less than 1 percent of the time. Plan 6a, however, exceeds the 2 ft wave 
height criteria 13.5 percent of the time per year while Plan 6 is marginally 
acceptable with an exceedence of 8.8 percent of the time per year. 
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4 . Harbor Oscillations 

-
The HARBD numericaJ model was run for all plans, including the Existing 

Plan, to investigate harbor response to wave periods characteristic of harbor 
oscillations. These tests were included because pie "surge" problem reponed 
in the existing harbor may arise in part from a resonant response to long 
period wave energy impacting the harbor. Harbor oscillations were not 
considered in the earlier study by Lillycrop et aJ. (1993), but were considered 
by Thompson and Hadley (1994b) for the Existing Plan and Plan 6. Runs for 
both of these plans were repeated in the present study in order to incorporate 
changes in the modeling technology. Current results for the Existing Plan 
differ sign1ficantly from those obtained by Thompson and Hadley (1994b). 
Differences in results for Plan 6 were negligible. 

Incident long wave conditions considered are given in Table 8. A fine 
resolution in wave frequency was used over the full range of possible resonant 
conditions to ensure that all important peaks were identified. Only one 
approach direction is included, since past studies have indicated that harbor 
response is relatively insensitive to incident long wave direction. This 
direction represents a wave directly 
approaching the harbor entrance from deep 
water. 

Amplification factors for aJl improvement 
plans compared to the existing harbor plan 
are shown for selected comer basins in 
Appendix E. It is important to note that 
although basin numbers for individual plans 
may differ from those of the existing harbor 
plan, locations of the basins are comparable. 
Coincident basin locations allow for a more 
str.t,ightforward comparison of oscillation 
characteristics of harbor configurations. 

Figures El through E6 show 
amplifications at the west end of the harbor 
basin nearest the small boat ramp. In 
general, Plans 1, la, and lb, show 
significantly higher peak amplifications over 
the Existing Plan at this location for the · 
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Table 8 
Summary of Incident 
Long Wave 
Conditions 

Wave Wave Direction 
Period (deg, azimuth) 
(sac) 

20.00 180 

20.08 

20.16 

I ... 
780.00 

' Frequency increments art 
0.0002 Hz for pariOds of 20-100 
sec and 0.00007 Hz for periOds 
of 100-780 sec 
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range of frequencies from 0.01 to 0.05 hz, particularly at the higher 
frequencies (0.02 - 0.05 hz). Plans 2 and 3, on the contrary, show a marked 
decrease in peak amplifications over the Existing Plan for the same range of 
frequencies, with the exception of two notable peaks between 0.04 and 0.05 
hz. Plans 6 and 6a, also display higher-peak amplifications over the Existing 
Plan for lower frequency waves (0.01 to 0.025 hz) while showing lower peak 
amplifications by comparison for higher frequencies (0.025 to 0.05 hz). 
Harbor oscillation patterns for resonances near 0.019 hz and 0.025 hz were 
given by Thompson and Hadley (1994b) for Plan 6. 

Figures E7 through E12 show amplifications at a point located along the 
north boundary of the harbor basin. This point is significant relative to the 
Existing Plan due to the addition of a new "comer" area created by the 
development of the interior revetment. Plans 1, la. and lb (Figures E7 and 
ES) show a marked decrease in the number of resonant peaks as well as 
significant reduction in the magnitude of amplification compared to the 
Existing Plan for higher frequency waves (0.035 to 0.05 hz). For lower 
frequency waves (0.01 to 0.035 hz), these plans show little difference in the 
number of resonant peaks but display comparable or increased magnitudes of 
amplification. Plans 2 and 3 (Figures E9 and El 0) also show reductions in 
both the number of resonant peaks and the magnitude of the amplifications 
relative to the Existing Plan (with exceptions), but over the full range of 
frequencies from 0.01 to 0.05 hz. Plans 6 and (figures Ell and El2) give 
results similar to those of Plan 1, la, and 1 b, with higher peak amplifications 
over the Existing Plan at lower frequencies (0.01 to 0.025 hz) and decreased 
amplifications at higher frequencies. There is a single exception to this trend, 
a sharp but relatively small peak at approximately 0.036 hz for Plan 6. 

The new comer area may act as an antinode for a number of different 
resonant modes in several of the plans, as indicated by high amplification 
factor peaks. The strong response could make this region less desirable for 
berthing facilities. However, amplification factors shown in Appendix E 
should be viewed as conservatively high for several reasons. Wave reflection 
coefficients at all solid boundaries were taken as 1.0. Bottom friction was 
neglected (~=0.0). Energy losses through a constricted entrance are not 
explicitly included in the HARBD model (Thompson et al. 1993). Finally, the 
east breakwater in each plan is represented as a solid barrier; but for harbor 
oscillation wave periods, significant energy may be transmitted through it. 

Based on experience with field data and numerical modeling of various 
harbors employing nonzero bottom friction and boundary reflections varying 
from 1.00 at low frequencies to approximately 0.95 for higher oscillation 
frequencies, it is expected that lower frequency resonances, ranging from about 
0.005 to 0.025 hz, are the most significant considerations. Thus, the plan 
conditions. especially Plans I, 1 a. 1 b, 6, and 6a, may be expected to oscillate 
more than the existing harbor in the semi-enclosed area north of the plan 
revetted interior mole. However, differences in overall strength of oscillation 
between the existing and plan harbors appear to be relatively small. and long 
wave activity in other harbor areas should be comparable to the existing 
harbor. 
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5 Navigation 

Introduction 

A primary objective in harbor entrance design is to provide a safe passage 
for boats to enter and exit the harbor, while maintaining adequate protection of 
the harbor interior from wave action. Engineering design guidance is available 
to determine a channel width and depth which will permit safe navigation. 
That guidance has been applied in fonnulating the plan alternatives for 
Maalaea Harbor. However, navigation guidelines concerning layout of the 
entrance channel and protective harbor structures are not well established. 
Judgement and experience must be used to insure that plan entrances will 
function effectively over a sufficient range of environmental conditions. This 
chapter addresses navigation concerns relative to the Maalaea Harbor plans. 

WES Experiments 

The WES has an ongoing research study of small boat response in a variety 
of wave environments. Preliminary results from the research study are 
available and they have relevance to Maalaea Harbor. Experiments were 
conducted in open water with the conditions given in Table 9. Other vessel 
lengths are being tested, but the data have not yet been analyzed. 

Vessels approaching Maalaea Harbor typically experience a following wave 
environment (waves approaching the harbor from approximately the same 
cfuection as the vessel). The WES experiments indicate that for this situation, 
the vessel may be difficult to control. The most influential experimental 
variables were vessel speed and wavelength, though wave height was also a 
factor. The vessel was under control at the highest speed (8 knots) in all 
cases: Also, the vessel was always controllable in the presence of the shortest 
wavelength (05 L1 ). At speeds less than 8 knots and wavelengths longer than 
0.5 4, the vessel begins losing maneuverability. At vessel spe$ of 4 knots 
or less, the vessel stops responding to the rudder, indicating a complete loss of 
control. 

Vessel controllability, as detennined from the limited number of WES 
experiments available, is summarized in Figure 12. In the zone of no control, 
the vessel is likely to be carried in the direction of wave travel. There is also 
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a possibility lhat the waves 
could cause lhe vessel to 
broach (turn sideways to the 
waves and capsize). 

Application To 
Maalaea Harbor 
Plans 

The existing Maalaea 
Harbor and Plans 2, 3, 6, 
and 6a have entrance 
channel orientations which 
would require vessels to 
approach the harbor from the 

Table 9 
Experimental Conditions for WES 
Small Boat Navigation Tests 

Variable Symbol Values 

Vessel length L, 40 ft 

Vessel draft D 5.24 ft 

Vessel speed v, 4, 6, and a knots 

Wavelength L 0.5 L., 1.0 L., and 2.0 L, 

Relative water d/0 1.5 and 3.B 
depth 

Wave height H varied from 1 ft to 5 It 

south. Plans 1, la. and lb would require an approach from the southeast. For 
the wave climate and local exposure at Maalaea. vessels entering Plans 2, 3, 6, 
and 6a would be significantly more likely to experience following waves (doc 
to both the fairly open southern exposure and refraction near the harbor) than 
for Plans 1, 1 a, and 1 b. 

Since the WES experiments show that the ratio of wavelength to vessel 
length is a critical factor in controllability, percent exccedence statistics of that 
ratio in the entrance channel were estimated. The estimates are based on 
deepwater percent occurrence infonnation for wave periods and the design 15-
ft water depth in the outer entrance channel. Vessel lengths of 20 ft and 120 
ft were considered to cover the range of vessels using Maalaea Harbor. These 
results indicate that 100 percent of the wave conditions in the entrance channel 
would give wavelengths longer than 0.5 l, (Figure 13). 

Vessel speed entering Maalaea Harbor is restricted to limit vessel wakes. 
Vessel speed entering the harbor is expected to be less than 5 knots. This 
restricted speed coupled with the wavelength to vessel length ratios indicate 
that vessels entering the harbor are in jeopardy of experiencing poor or no 
control, especially if wave heights are big. Plans 1, 1 a. I b, and 3 would be 
safer in this regard, because they off er a protected section of entrance channel 
before vessels actually enter the harbor. With these plans, vessels could 
maintain a higher speed and good control until they are safely behind the outer 
breakwater. Plans 2, 6, and 6a appear to be the most hazardous for navigation 
because they require entering vessels to travel at reduced speed in a fairly 
e~posed entrance. If a vessel were to lose control in the Plan 2 entrance, it 
·could be thrust against the south breakwater. Similarly, if a vessel loses 
control in the Plan 6 or Plan 6a entrance, it could be carried against the mole 
paralleling the channel. 
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6 Conclusions 

The numerical model studies and results described in this report should be 
seen in light of the following considerations: 

a. Reflection coefficients were estimated as described by Lillycrop et al. 
( 1993). Research in this area continues at WES for better guidance. 

b. The following assumptions were made in the implementalion of the 
HARBD numerical model used in this study. The model does no1 
consider wave transmission through the breakwater, overtopping of 
structures, and wave breaking effects in the entrance channel; structure 
cres1 elevations were not tested or optimized; currents and nonlinear 
effects were neglected; and diffraction around the structure ends was 
represented by diffraction around a blunt vertical wall with specified 
reflection coefficients. If wave transmission through the breakwater 
and overtopping of structures did occur in the harbor, the increased 
energy could result in larger wave heights than predicted. The 
presence of wave currents and breaking would increase hazardous 
navigation, however wave breaking would reduce the energy in the 
harbor and result in lower wave heights than predicted. The primary 
effects which must be considered within a harbor such as Maalaea are 
wave refraction, diffraction, and dissipation effects for which the 
model has been well verified. 

c. Energy losses for long period (harbor oscillation) waves passing 
through a constricted entrance were not explicitly modeled. 

Based on the results of this srudy, the following conclusions were reached: 

a. 

b. 

All of the proposed harbor plans show some degree of improvement 
over the Existing Plan in providing protection from incident wind 
waves and swell to berthing areas. All but the Existing Plan and Plan 
2 satisfy the HQUSACE criterion for adequate harbor protection in 
these areas. 

All of the proposed harbor plans, with the exception of Plan 2, 
show improvement over the Existing Plan in providing 
protection from incident wind waves and swell to entrance -
channel areas. Plans I, Ia, lb, and 3 appear to offer the most 
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protection, falling well below HQUSACE criterion for these 
areas. Plan 6 falls marginally below HQUSACE criterion. 
Plans 2 and 6a exceed the criterion significantly. 

c. Navigation during high wave conditions is potentially more hazardous 
in Plans 2, 6, and 6a relative to other plans because they will require 
vessels to travel at reduced speed through a constricted entrance 
exposed to wind waves and swell. 

d. Plans l, 1 a. I b, 6, and 6a may be expected to experience stronger 
oscillations than the existing harbor, particularly at lower frequencies. 
The increase is due to the addition of the internal mole and breakwater 
structures, which can potentially lead to a significant increase in the 
amplitude of harbor oscillations by creating more confined comers 
(which can act as antinodes) in desired t?erthing areas. Differences in 
the overall strength of oscillation between the existing and plan harbors 
at higher frequencies appear to be small. 
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A2 

LANAI 
NDBC 51027 

20.45 N, 157.13 W 
PERCENT OCCURRENCE(x1000) OF HEIGHT AND PERIOD BY DIRECTION 

22.5 DEGREES ABOJT 135.0 DEGREES AZIMUTH 

NO. OF CASES: 347 
X OF TOTAL: 4.15 

HEIGHT(FEET) PERIOD(SECONDS) 

<S.D s .o- 10.0· 12.0· 14,0• 16.0· 
9.9 11.9 13.9 15. 9 17. 9 

0.00 • 0.99 
1.00 • 1.99 
2.00 • 2.99 518 207 
3.00 • 3.99 656 2037 242 35 35 35 
4.00 · 4.99 1899 2485 311 35 69 
5.00 • 5.99 656 828 345 69 35 
6.00 • 6.99 345 552 173 
7.00 · 7.99 35 207 
8,00 • 8.99 35 69 35 35 
9,00 • GREATER 

TOTAL 3626 6696 1278 139 174 70 

HEAN HS(FT) = 4.6 LARGEST HS(FT) = 8 .9 HEAN TP(SEC) = 

LANAI 
NDBC 51027 

20.45 H, 157.13 W 

18.0· 
21 .9 

0 

8.5 

PERCENT OCCURRENCE(x1000) OF HEIGHT AND PERIOD BY DIRECTION 
22.5 DEGREES ABOUT 157.5 DEGREES AZIMUTH 

NO. OF CASES: 465 
X OF TOTAL: 5.56 

HEIGHT( FEET) PERIOO(SECONDS) 

<8.0 8 . 0· 10.0· 12.0· 14.0· 16.0· 18.0• 
9.9 11.9 13.9 15.9 17.9 21.9 

o.oo · 0.99 
1. 00 · 1.99 
2.00 • 2. 99 242 449 173 35 
3.00 • 3.99 587 1691 621 794 759 69 
4. 00 • 4,99 967 1450 483 1036 932 104 35 
5.00 • 5.99 621 587 69 311 725 311 104 
6,00 • 6 .99 173 173 35 414 552 69 
7.00 • 7.99 104 1001 35 
8. 00 • 8.99 276 35 
9.00 • GREATER 35 

TOTAL 2348 4143 1622 2349 2969 2348 278 

HEAN HS(FT) = 4.8 LARGEST HS(FT) = 9.2 HEAN TP(SEC) a 11.6 

TOTAL 

22.0· 
LONGER 

0 
0 

725 
3040 
4799 
1933 
1070 
242 
174 

0 
0 

HO. OF CASES= 347. 

TOTAL 

22.0· 
LONGER 

0 
0 

899 
4521 
5007 
2728 
1416 
1140 
311 
35 

0 

NO. Of CASES "' 465. 
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LANAI 
NOBC 51027 

20.45 N, 157.13 W 
PERCENT OCCURRENCE(x1000) OF HEIGRT AND PERICO BY DIRECTION 

22.5 DEGREES ABOUT 180.0 DEGREES AZIIIJTH 

NO. OF CASES: 852 
X OF TOTAL: to. t9 

HEIGHT(FEET) PERIOO(SECOHDS) 

<8.0 8.0• 10.0• 12.0· 14.0· 16.0· 18.0· 
9.9 11.9 13.9 15.9 17.9 21.9 

0.00 • 0.99 
t.00 • 1.99 
2.00 • 2.99 173 621 1657 1588 173 
3.00 • 3.99 276 380 897 2761 3038 345 35 
4.00 • 4.99 414 311 1208 2106 4522 828 
5.00 • 5.99 35 311 483 967 2623 863 69 
6.00 • 6.99 173 1174 518 173 
7.00 • 7.99 35 173 207 
8.00 • 8.99 173 104 
9.00 • GREATER 

TOTAL ns 1175 3209 7699 13118 3107 381 

MEAN HS(FT) • 4.4 LARGEST HS(FT) • 8.6 MEAN TP(SEC) = 13.4 

LANAI 
NOBC 51027 

20.45 N, 157,13 W 
PERCENT OCCURRENCE(x1000) OF HEIGHT AND PERIOD BY DIRECTIOH 

22.5 DEGREES ABOUT 202.5 DEGREES AZIMUTH 

NO. OF CASES: 337 
X OF TOTAL: 4.03 

HEIGHT(FEET) PERIOO(SECONDS) 

<8.0 8.0- 10.0· 12.0· 14.0· 16.0· 18.0· 
9.9 11.9 13.9 15.9 17.9 21 .9 

o.oo • 0.99 
1.00 • 1.99 
2.00 • 2.99 35 380 621 794 35 
3.00 -·3.99 242 414 1484 1139 207 
4.00 ·--4.99 104 69 380 1346 1933 414 35 
5.00 • 5.99 69 69 173 828 207 
6.00 • 6.99 35 35 311 138 
7.00 • 7.99 35 
8.00 • 8.99 35 35 
9,00 • GREATER 35 

TOTAL 173 450 1174 3659 5110 1036 35 

MEAH HS(FT) : 4.1 LARGEST HS(FT) • 9.3 HEAN TP(SEC) • 13.3 
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TOTAL 

22.0· 
l.ONGER 

0 
0 

4212 
7732 
9389 
5351 
2038 
415 
2n 

0 
0 

NO. OF CASES= 852. 

TOTAL 

22.0-
LONGER 

0 
0 

1865 
3486 
4281 
1346 
519 
35 
70 
35 

0 -
NO. OF CASES= 337. 
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LANAI 
NOBC 51027 

20.45 N, 157. 13 W 
PERCENT OCCURRENCE(X1000) OF HEIGHT ANO PERIOD BY DIRECTION 

22.5 OEGREES ABOUT 225.0 DEGREES AZIMUTH 

NO. OF CASES: 144 
X OF TOTAL: 1.n 

HE I GHTC FEET) PERIOO(SECONOS) TOTAL 

<8.0 8.0· 10.0· 12.0· 14.0· 16.0· 18.0· 22.0· 
9. 9 11.9 13.9 15.9 17. 9 21.9 LONGER 

0.00 • 0.99 0 
1.00 • 1.99 0 
2.00 • 2.99 35 69 104 35 243 
3.00 • 3.99 104 345 1415 380 2244 
4.00 - 4.99 104 587 518 138 1347 
s.oo · 5.99 69 69 276 104 518 
6.00 • 6.99 35 35 104 173 347 
7.00 • 7.99 35 35 138 208 
8.00 • 8.99 35 35 
9.00 • GREATER 35 35 

TOTAL 174 174 483 2314 1555 277 0 0 

MEAN HS(FT) = 4.4 LARGEST HS(FT) = 9.8 MEAN TP(SEC) = 12.8 NO. OF CASES= 144. 

LANAI 
NOBC 51027 

20. 45 N, 157. 13 W 
PERCENT OCCURRENCE(x1000) OF HEIGHT ANO PERIOD BT DIRECTION 

22 .5 DEGREES ABOUT 247. 5 DEGREES AZIMUTH 

NO. Of CASES: 208 
X OF TOTAL: 2.49 

HEIGHT(FEET) PERIOO(SECONOS) TOTAL 

<8.0 s.o- 10.0· 12.0• 14.0· 16.0· 18.0· 22.0· 
9 . 9 11.9 13.9 15.9 17.9 21 .9 LONGER 

0.00 • 0.99 0 
1.00 • 1.99 0 
2.00 • 2.99 69 104 173 
3.00 • 3.99 587 1760 207 69 2623 
4.00 • 4,99 276 69 345 863 828 104 2485 
5.00 • 5.99 138 69 69 552 759 35 1622 
6.00 • 6.99 35 104 139 
7.00 • 7.99 35 35 70 
8.00 • 8.99 35 35 
9.00 • GREATER 35 35 

TOTAL 449 207 1105 3280 1933 208 0 0 

MEAN HSCFT) = 4.4 LARGEST HS(FT) = 9.1 MEAN TP(SEC) = 12.3 NO. OF CASES = 208. 
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LANAI 
NDBC 51027 

20.45 N, 157.13 Y 
PERCENT OCCURRENCE(x1000) OF HEIGHT AND PERIOO BY DIRECTION 

22.5 DEGREES ABM 270.0 DEGREES AZIMUTH 

NO. OF CASES: 544 
X OF TOTAL: 6.51 

HEIGHT(FEET) PERIOO(SECONOS) TOTAL 

<8.0 8.0- 10.0- 12.0· 14.0· 16.0· 18.0· 22.0-
9.9 11.9 13.9 15.9 17.9 21.9 LONGER 

o.oo • 0.99 0 
1.00 • 1.99 0 
2.00 • 2.99 35 138 35 35 69 312 
3.00 • 3.99 104 1553 1105 897 207 3866 
4.00 • 4.99 207 173 1139 3279 1622 35 6455 
5.00 • 5.99 207 69 483 1622 1899 138 35 4453 
6.00 • 6.99 138 69 449 621 621 1898 
7.00 • 7.99 35 n5 173 242 1175 
8.00 • 8.99 69 35 69 173 
9.00 · GREATER 138 311 449 

TOTAL 587 450 4556 7008 5696 449 35 0 

MEAN HS(FT) :r 5. 1 LARGEST HS(FT): 10.8 MEAN TP(SEC): 12.5 NO. OF CASES• 544. 
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Table C1 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Existing Plan 

Deepwater Deepwater Height Deepwater HARBO SHALWV Basin 
Direction Period (ft) Height-(ft) Amp. Height Number 
(deg az.) (sec) Factor (ft) 

1 •ft Criterion 

135.0 17 1.09 9.00 0.55 1.99 17 
15 1.00 7.91 0.55 1.82 7 
9 1.01 7.81 0.45 2.26 18 

157.5 20 1.02 5.31 0 .56 17 
17 1.01 5.00 0 .55 7 
15 1.01 4.51 0.56 7 . 
13 1.01 3.91 0.56 7 
11 1.00 4.61 0.48 17 
9 1.02 4.21 0.48 18 

180.0 20 1.02 4.71 0.56 1.83 17 
17 1.02 4.11 0.56 1.80 7 
15 1.00 3.71 0.59 1.70 7 
13 1.02 3.51 0.58 1.75 7 
11 1.02 3.81 0.50 2.01 18 
9 1.02 3.81 0.50 2.05 17 

202.5 17 1.00 5.31 0.57 1.75 7 
15 1.01 4.91 0.61 1.67 7 
13 1.00 4.71 0.59 1.69 7 
11 1.01 4.91 0.53 1.92 7 
9 1.01 4.91 0.51 1.96 17 

225.0 15 1.01 5.71 0.66 1.54 7 
13 1.01 5.61 0.62 1.62 7 
11 1.00 5.81 0.56 1.80 18 
9 1.00 5.51 0.55 1.81 17 

247.5 15 1.01 8.00 0.60 1.68 7 
13 1.01 7.71 0.65 1.54 7 

270.0 . 

I (ConUnued) I 
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Table C1 (Concluded) 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Existing Plan 

2•ft Criterion 

135.0 . 
157.5 20 2.02 6.11 0.97 2.07 1 

17 2.02 5.91 0.93 2.18 1 
15 2.04 5.71 0.B9 2.29 1 
13 2.03 5.41 0.82 2.48 1 
11 2.03 5.B1 0.7B 2.61 1 
9 2.01 5.11 0.78 2.60 1 

180.0 20 2.01 5.31 0.97 2.07 1 
17 2.01 5.00 0.91 2.20 1 
15 2.00 4.91 0.88 2.25 1 
13 2.00 4.71 0.85 2.35 1 
11 2.02 4.71 0.81 2.49 1 
9 2.01 4.71 0.79 2.53 1 

202.5 . 17 2.02 6.61 0.93 2.18 1 
15 2.03 6.61 0.90 2.24 1 
13 2.01 6.41 0.B7 2.31 1 
9 2.00 6.11 0.82 2.44 1 

225.0 15 2.01 7.81 0.95 2.11 1 
13 2.00 7.41 0.93 2.15 1 
9 2.02 6.91 0.B9 2.28 1 

247.S . 
-

270.0 . 
•Deepwater wave heights between 1-9 ft do not exceed HOUSACE criteria for thls condition . 

. .,: 

Appendix C HARBD-SHALWV Wave Heights Excee<fing HOUSACE Criteria 
C3 



Table C2 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 1 

Deepwater Deepwater Height Deepwater HARBD SHALWV Basin 
Direction Period (ft) Height (ft) Amp. Height Number 
(deg az.) (sec) Factor (ft) 

1-ft Criterion 

135.0 . 
157.5 . 
180.0 . . 

202.S . 
225.0 . 
247.5 . 
270.0 . 

2•ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 
'Deepwater wave heights between 1·9 ft do not exceed HQUSACE criteria for this condition. 
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Table C3 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 1a 

Deepwater Deepwater Height Deepwater HARBD SHALWV Basin 
Direction Period (ft) Height (H) Amp. Height Number 
(deg az.) (sec) Factor {ft) 

1-ft Criterion 

135.0 . 
157.S . 
180.0 17 1.02 9.00 0.26 3.97 .1, 

202.5 . 
225.0 . 
247.5 . 
270.0 . 

2-ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 
·oeepwater wave heights between 1-9 ft do not exceed HQUSACE criteria for this condition. 
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Table C4 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 1b 

Deepwater Deepwater Height Deepwater HARBD SHALWV Basin 
Direction Period {ft} Height (ft) Amp. Height Number 
(deg aL) (sec) Factor (ft) 

1-ft Criterion 

135.0 . 
157.5 17 1.07 9.00 0.32 3.32 11 

15 1.01 7.81 0.32 3.13 11 

180.0 20 1.09 9.00 0.31 3.50 11 
17 1.01 7.31 0.31 3.21 11 
15 1.00 7.11 0.31 3.26 11 
13 1.01 6.91 0.29 3.45 11 

202.5 . 

225.0 . 
247.5 . 
270.0 . 

2-tt Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 
*Deepwater wave heights between 1-9 ft do not exceed HOUSACE criteria for this condition. 
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Table CS 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Cri~eria, 
Plan 2 

Deepwater Deepwater Height Deep11tater HARBD SHALWV Basin 
Direction Period (ft) Height (ft) Amp. Height Number 
(deg az.) (sec) Factor (ft) 

1 •ft Criterion 

135.0 9 1.01 7.91 0.44 2.29 7 

157.5 20 1.01 7.81 0.38 2.66 7 
17 1.00 7.81 0.35 2.88 8 
15 1.01 7.00 0.36 2.81 23 
13 1.00 5.21 0.42 2.38 23 
11 1.00 5.21 0.43 2.33 7 
9 1.01 4.51 0.44 2.29 7 

180.0 20 1.01 7.00 0.37 2.73 7 
17 1.00 6.31 0.36 2.n 8 
15 1.00 5.61 0.39 2.57 23 
13 1.01 4.81 0.42 2.40 23 
11 1.01 4.51 0.42 2.39 7 
9 1.02 4.31 0.44 2.32 7 

202.5 17 1.09 9.00 0.37 2.98 8 
15 1.01 7.41 0.40 2.52 23 
13 1.01 6.61 0.42 2.38 23 
9 1.00 5.71 0.44 2.28 7 

225.0 9 1.00 6.91 0.44 2.28 7 

247.5 . 
270.0 . 

(Continued) 
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Table CS (Concluded) 
HARBO-SHALWV Wave Heights·Exceeding HQUSACE Criteria, 
Plan 2 

2-ft Criterion 

135.0 9 2.00 6.91 1.00 2.00 1 

157.S 20 2.11 9.00 0.69 3.06 1 
17 2.03 7.11 o.n 2.63 1 
15 2.03 6.11 0.B3 2.44 1 
13 2.01 4.71 0.93 2.16 ·1 
11 2.03 4.61 0.98 2.07 1 
9 2.04 4.00 1.00 2.04 1 

180.0 20 2.02 7.21 0.72 2.81 1 
17 2.03 5.61 0.82 2.46 1 
15 2.01 5.00 0.87 2.30 1 
13 2.01 4.31 0.93 2.15 1 
11 2.03 3.91 0.98 2.07 1 
9 2.02 3.81 0.98 2.05 1 

202.S 17 2.00 7.31 0.B3 2.41 1 
15 2.02 6.71 0.89 2.28 1 
13 2.00 5.91 0.94 2.12 1 
9 2.02 5.11 0.99 2.04 1 

225.0 15 2.02 8.00 0.93 2.16 1 
13 2.00 7.21 0.96 2.09 1 
9 2.02 6.21 0.99 2.05 1 

247.5 . 
270.0 . 
•oeepwater wave heights between 1 ·9 It do not exceed HQUSACE criteria for this condition. 

ca 
Appendix C HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria 



Table C6 
HARBD-SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 3 

Deepwater Deepwater Height Deepwater HARBD SHALWV Basin 
Direction Period (ft) Height (ft) Amp. Height Number 
(deg az.) (sec) Far:tor (ft) 

1-ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 

2-ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 
"Deepwater wave heights between 1 ·9 ft do not exceed HOUSACE criteria for this condition. 
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Table C7 
HARBD~SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 6 

Deepwater Deepwater Height Deepwater HARBD SHALWV Basin 
Direction Period (ft) Height (ft) Amp. Height Number 
{deg_az.) (sec) Factor (ft) 

1-ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 

2-ft Criterion 

135.0 . 
157.5 20 2.02 6.61 0.90 2.24 1 

17 2.01 6.51 0.84 2.40 1 
15 2.02 6.41 0.79 2.55 1 
13 2.01 6.00 0.73 2.76 1 
9 2.00 6.81 0.58 3.47 1 

180.0 20 2.00 5.71 0.90 2.22 1 
17 2.03 5.71 0.81 2.51 1 
15 2.01 5.51 0.79 2.53 1 
13 2.01 5.31 0.76 2.65 1 
11 2.00 5.51 0.68 2.91 1 
9 2.00 5.81 0.64 3.13 1 

202.5 17 2.01 7.41 0.82 2.44 1 
15 2.02 7.31 0.81 2.48 1 

225.0 15 2.12 9.00 0.87 2.43 1 

247.5 . 
270.0 . 
•oeepwater wave heights between 1·9 ft do not exceed HQUSACE crileria for this condilion. 
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Table ca 
HARBD•SHALWV Wave Heights Exceeding HQUSACE Criteria, 
Plan 6a 

Deepwater Deepwater Height DNpwater HARBD SHALWV Basin 
Direction Period (ft) Height (ft) Amp. Height Number 
(deg.az.) (sec) Factor (ft) 

1-ft Criterion 

135.0 . 
157.5 . 
180.0 . 
202.5 . 
225.0 . 
247.5 . 
270.0 . 

2-ft Criterion 

135.0 . 
157.5 20 2.00 5.71 1.03 1.94 1 

17 2.00 5.71 0.95 2.11 1 
15 2.03 5.71 0.89 2.28 1 
13 2.01 5.51 0.79 2.53 1 
9 2.02 5.91 0.67 3.00 1 

180.0 20 2.03 5.11 1.01 1.99 1 
17 2.02 5.00 0.90 2.20 1 
15 2.03 5.00 0.88 2.30 1 
13 2.02 4.91 0.80 2.45 1 
11 2.03 5.11 0.75 2.70 1 
9 2.03 5.21 0.72 2.81 1 

202.5 17 2.03 6.61 0.92 2.18 1 
15 2.01 6.61 0.88 2.24 1 
13 2.01 6.61 a.as 2.38 1 
9 2.00 6.71 0.75 2.68 1 

225.0 15 2.01 7.91 0.92 2.13 1 
13 2.02 7.71 0.88 2.23 1 

247.5 . 
270.0 . 
"Deepwater wave heights between 1-9 ft do not exceed HOUSACE criteria for !his condition. 
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Table D1 
Percent Occurrence of Wave Height Versus Direction Existing 
Plan - Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 0.16 3.25 3.41 

4.01-5.00 3.15 8.97 1.01 13.14 

5.01-6.00 2.09 5.32 1.24 0.17 8.80 I 

6.01-7.00 1.24 2.04 0.52 0.31 .4.11 

7.01-8.00 0.06 1.14 0.41 0.03 0.17 0.01 1.84 

8.01·9.00 0 .14 0.31 0.28 0.07 0.03 0.03 0.87 
' 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.20 8.13 20.28 2.91 0.72 0.08 0.45 32.n 

Table D2 
Percent Occurrence of Wave Height Versus Direction Existing 
Plan - Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4 .01-5.00 2.44 2.44 

5.01-6.00 1.18 5.30 6.48 

6.01-7.00 1.24 2.04 0.28 0.01 3.57 

7.01-8.00 1.14 0.41 0.03 0.07 t .66 

8.01·9.00 0.31 0.28 0.07 0.03 0.69 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 3.91 10.47 0.42 0.14 0.03 0.45 15.43 
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Table 03 
Percent Occurrence of Wave Height Versus Direction Plan 1 -
Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height. ft 

135,0 157.S 180.0 202.S 225.0 247.S 270.0 Total 

3.01-4,00 

4.01-5.00 

5.01-6.00 

6.01-7.00 

7.01-8.00 

8.01•9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL o.o 0.03 0.0 0.03 0.03 0.03 0.45 0.59 

Table 04 
Percent Occurrence of Wave Height Versus Direction Plan 1 -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.S 225.0 247.S 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01•6.00 

6.01-7.00 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 o.o 0.03 0.03 0.03 0.45 0 .59 

. .; 
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Table 05 
Percent Occurrence of Wave Height Versus Direction Plan 1 a -
Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.S 180.0 202.5 225.0 247.S 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01•6.00 

6.01-7.00 

7.01-8.00 

8.01-9.00 0.17 0.17 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.17 0.03 0.03 0.03 0.45 0.76 

Table 06 
Percent Occurrence of Wave Height Versus Direction Plan 1a -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.S 270.0 Total 

3.01-4.00 

4.01-5.00 

5.-01-6.00 

6.01-7.00 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0.03 0 .03 0.03 0.45 0.59 
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Table 07 
Percent Occurrence of Wave Height Versus Direction Plan 1b -
Wave Heights Exceeding 1 ft In Berthing Areas 

Deepwater Wave Deepwater Wave Direction {deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.S 225.0 247.5 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01·6.00 

6.01-7.00 0.03 0.03 

7.01-8.00 0.03 0.37 0.40 

8.01-9.00 0.28 0.28 0.55 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL o.o 0.34 0.69 0.03 0.03 0.03 0.45 1.58 

Table 08 
Percent Occurrence of Wave Height Versus Direction Plan 1 b -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.S 270.0 Total 

3.01-4.00 

4.01-5.00 

5,0.1-6.00 

6.01•7.00 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0.03 0.03 0.03 0.45 0.59 

~ ~ 
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Table D9 
Percent Occurrence of Wave Height Versus Direction Plan 2 -
Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4.01-5.00 0.87 1.61 2.48 

5.01-6.00 0.93 3.07 0.03 4.03 

6.01-7.00 0.25 1.78 0.05 0.01 2.09 

7.01-8.00 0.04 0.41 0.41 0.02 0.90 

8.01-9.00 0.07 0.31 0.28 0.07 0.03 0.76 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.11 2.81 7.15 0.21 0.08 0.03 0.45 10.84 

Table 010 
Percent Occurrence of Wave Height Versus Direction Plan 2 -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 0.29 ' 0.46 

4.01-5.00 0.17 3.66 5.76 

5.01-6.00 2.11 4.82 0.10 5.89 

6.01-7.00 0.11 0.97 1.86 0.19 0.03 2.82 

7.01-8.00 0.21 0.62 0.41 0.03 0 .05 1.81 

8.01-9.00 0.07 1.10 0.28 0.07 0.03 0.76 

9.01+ 0.31 0.03 0 .03 0.03 0.45 0.59 

TOTAL 0.39 5.31 11.32 0.44 0.15 0.03 0.45 18.09 
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Table 011 
Percent Occurrence of Wave Height Versus Direction Plan- 3 -
Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

. 135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01-6.00 

6.01-7.00 . 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0.03 0.03 0.03 0.45 0 .59 

Table 012 
Percent Occurrence of Wave Height Versus Direction Plan 3 -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01-6.00 

6.01-7.00 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0 .03 0.03 0.03 0.45 0.59 

. , 
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Table 013 
Percent Occurrence of Wave Height Versus Direction Plan 6 -
Wave Heights Exceeding 1 ft in Berthing Areas 

Deepwater-Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4.01-5.00 

5.01-6.00 

6.01-7.00 

7.01 -8.00 I 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0.03 0.03 0.03 0.45 0.59 

Table D14 
Percent Occurrence of Wave Height Versus Direction Plan 6 -
Wave Heights Exceeding 2 ft in Channel I 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.5 270.0 Total 

3.01-4.00 

4.01·5.00 

5.01-6.00 0.03 3 .10 3 .13 

6.01-7.00 0.74 2.04 2.78 

7.01-8.00 1.14 0.41 0.03 1.5B 
I 

8.01-9.00 0.31 0.28 0.07 0.03 0.69 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL o.o 2.26 5.83 0.13 0.07 0.03 0.45 8.78 

• z 
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Table 015 
Percent Occurrence of Wave Height Versus Direction Plan 6a -
Wave Heights Exceeding 1 ft In Berthing Areas 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height. ft 

135.0 270.0 Total 157.5 180.0 202.5 225.0 247.S 

3.01-4.00 

4.01·5.00 

5.01-6.00 

6.01•7.00 

7.01-8.00 

8.01-9.00 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 0.03 0.0 0.03 0.03 0.03 0.45 0.59 

Table D16 
Percent Occurrence of Wave Height Versus Direction Plan 6a -
Wave Heights Exceeding 2 ft in Channel 

Deepwater Wave Deepwater Wave Direction (deg azimuth) 
Height, ft 

135.0 157.5 180.0 202.5 225.0 247.S 270.0 Total 

3.01-4.00 

4.01-5.00 0.96 0.96 

5.01-6.00 0.76 5.28 6.04 

6.01-7.00 1.24 2.04 0.26 3.54 

7.01-8.00 1.14 0.41 0.03 0.04 1.63 

8.01-9.00 0.31 0.28 0.07 0.03 0.69 

9.01+ 0.03 0.03 0.03 0.03 0.45 0.59 

TOTAL 0.0 3.49 8.97 0.40 0.11 0.03 0.45 13.45 

. ~ 
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Figure El . Wave amplification factor, west end, Plan 1 vs Existing Plan 
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Figure E2. Wave amplification factor, west end, Plans la & lb vs Existing 
Plan 
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Figure E3. Wave amplification factor, west end, Plan 2 vs Ex.isting Plan 
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Figure E4. Wave amplification factor, west end, Plan 3 vs Existing Plan 
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Figure E5. Wave amplification factor, west end, Plan 6 vs Existing Plan 
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Figure E6. Wave amplification factor, west end, Plan 6a vs Existing Plan 
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Figure E7. Wave amplification factor, north boundary, Plan 1 vs Existing 
Plan 
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Figure ES. Wave amplification factor, north boundary, Plans la & lb vs 
Existing Plan 
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Figure E9. Wave amplification factor, north boundary, Plan 2 vs Existing 
Plan 
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Figure ElO. Wave amplification factor, north boundary, Plan 3 vs Existing 
Plan 
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