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1.0 Background/History 
 

1.1 Purpose 
 

The purpose of this combined Biological Evaluation (BE) and Essential Fish 

Habitat Assessment (EFHA) is to address the impact of the South Kahana 
Stream Bridge replacement (the “Project”) on Endangered Species Act (ESA)-
listed and proposed to be listed as threatened and endangered species and 
designated critical habitats.  The Federal Highways Administration proposes to 
fund the Project for the State of Hawai‘i, Department of Transportation (HDOT). 
Federal funding requires that HDOT comply with certain requirements in the 
ESA and Magnuson-Stevens Fishery Conservation and Management Act 

(MSFCA) and complete a BE and EFHA.  
 
The purpose of the proposed action is to replace the existing bridge at Kahana 
Stream. The Project includes work that will be completed in and over Kahana 
Stream and has the potential to impact the following ESA-listed species that 
occur in the area:  green sea turtle (Chelonia mydas), hawksbill turtle 
(Eretmochelys imbricata), Hawaiian monk seal (Monachus schauinslandii), and 

humpback whale (Megaptera novaeangliae) and their habitats. 
 

1.2 Early coordination and preconsultation 
 
Early coordination and preconsultation with the National Oceanographic and 
Atmospheric Administration, National Marine Fisheries Service (NOAA-NMFS) 
and U. S. Fish and Wildlife Service (USFWS) was conducted through a series of 

email/mail communications and response letters including: response letter and 
recommended best management practices from USFWS (January 27, 2015), 
response email from NOAA-NMFS Protected Resources Division (January 5, 
2015), response email from NOAA-NMFS Habitat Conservation Division 
(January 22, 2015), and early consultation on the draft BE/EFHA (March and 
April, 2015). 
 

This BE/EFHA addresses the proposed action in compliance with Section 7(c) of 
the Endangered Species Act of 1973, as amended, for species under the 
jurisdiction of the NMFS.  Section 7 of the ESA assures that, through 
consultation (or conferencing for proposed species) with NMFS and/or the 
USFWS, federal actions do not jeopardize the continued existence of any 
threatened, endangered, or proposed for listing species, or result in the 
destruction or adverse modifications to critical habitat. 
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2.0 Description of the Action and Action Area 
 

2.1 Project description  
 
The Project includes in- and over-water work to replace an existing bridge 

crossing at Kahana Stream (Kamehemeha Highway) on the windward side of 
O‘ahu, Hawai‘i. The Project includes: 1) construction of a bypass bridge, 2) 
demolition of the existing bridge, 3) construction of the replacement bridge, and 
4) demolition of the temporary bypass bridge, as follows (Figure 1):  

 
The existing bridge and highway approaches will be used as the land 
base/staging area by the contractor for the majority of the construction work.  

Kahana Bay and the stream channel are too shallow to stage construction using 
large boats, barges, or floating platforms. Only small work boats will be used for 
certain work tasks. 

 
 
 

 
 

 
Figure 1. South Kahana Stream bridge replacement and bypass bridge plan. 
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A temporary bypass bridge will be placed north or downstream of the existing 
bridge to maintain traffic flow during construction. The temporary bypass 
bridge measures 30.5 ft (9.3 m) wide, with 2 12-ft (4-m) travel lanes and 2-8-ft 
(2.4-m) shoulders and 2 2.4-ft (0.7-m) bridge rails. The total length measures 
400 ft (122 m), supported by a 3 50-ft (15-m) span.  The temporary bypass 

bridge will be located approximately 80 ft (24 m) north of the existing bridge. 
Piles will be placed with a crane mounted pile driver. No predrilling will occur 
for the pile installation. 

 
“Temporary Bypass Bridge In-water Work” (estimated duration 12 weeks)  

 Place floating boom with weighted silt curtain using a small work boat.  
Silt curtain to be moved as construction progresses to each work area.  
Non-work areas to be kept open to allow passage of fishes. 

 For the east approach, place 45 steel pipe piles with steel plate pile caps 
for the pre-fabricated steel beam bridge using a crane.  For the west 
approach, 25 hollow steel pipe piles will be placed. These pipe piles will 
be driven into place to the required depths with a crane mounted pile 
driver.  The temporary bridge will be constructed in segments from pier 
to pier. The crane will be land based and will stage from the bridge as 
each segment is constructed. Piles are 2 ft (0.61 m) in diameter (3.14 ft2 
[0.29 m2] each), for a total area of 219.8 ft2 (20.3 m2).   

 
“Temporary Bypass Bridge Above-water Work” (estimated duration 24 weeks)  

 Place land-side silt fences around construction areas and on stream 
banks for erosion control. 

 Place prefabricated steel beam bridge using crane for the east approach.  
 Launch and pull into place prefabricated steel truss bridge for the west 

approach. 
 
“Demolition of Existing Bridge In-water Work” (estimated duration 18 months) 

 Place floating boom with weighted silt curtain using a small work boat.  
Silt curtain will be moved as construction progresses to each work area, 
and non-work areas will be kept open to allow passage of fishes. 

 Remove existing bridge. Place a floating and or fixed platform below the 

bridge deck above the water to capture/contain debris during 
demolition of the bridge deck and superstructure.   

 Remove existing bridge:  Saw cut existing 14 inch by 14 inch concrete 
piers at mud line using a pneumatic saw or equivalent piece of 
equipment.  Crane or other land based equipment will be used to extract 
the piers from the water. 
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“Replacement Bridge In-water Work” (estimated duration 18 months) 
 Place floating boom with weighted silt curtain using a small work boat.  

Silt curtain will be moved as construction progresses to each work area, 
and non-work areas will be kept open to allow passage of fishes. 

 Channel grading:  Use land based crane or equivalent piece of equipment 

to remove material to widen the stream channel. 
 Channel grading:  Use land based crane or equivalent piece of equipment 

to dredge stream channel to match approximate existing stream channel 
conditions.  Dredge area approximately 200 linear feet, about 100 ft 
(30.5) upstream and 100 ft (30.5 m) downstream from existing bridge.  
Total area to be dredged is approximately12,000 ft2 (1,114.8 m2).  
Dredged material to be removed to approved off-site disposal site. 

 Place channel rock revetment for slope protection. 
 Use land based drill or equivalent piece of equipment to construct 15 (5 

sets with 3 shafts each) concrete drilled shafts with concrete pier caps. 
Shafts are 4 ft (1.2 m) in diameter (12.6 ft2 [1.17 m2] each), for a total 
area of 188.4 ft2 (17.5 m2).  No piles will be drilled below drill shafts. 

 
“Replacement Bridge Above Water Work” (estimated duration 24 months) 

 Placement of floating boom with weighted silt curtain using a small work 
boat.  Silt curtain to be moved as construction progresses to each work 
area.  Non-work areas to be kept open to allow passage of various fishes.  

 Placement of a floating and or fixed platform below the bridge deck above 
the water to capture/contain debris during superstructure work.   

 Construct cast-in-place concrete transition beam wall for east approach.  
Transition beam used as grade adjustment and approach slab transition. 

 Use land based drill or equivalent piece of equipment to construct 15 (5 
sets with 3 shafts each) concrete drilled shafts with concrete pier caps. 
Shafts are 4 ft (1.2 m) in diameter (12.6 ft2 [1.17 m2] each), for a total 

area of 188.4 ft2 (17.5 m2).  No piles will be drilled below drill shafts. 
 Construct cast in place concrete wing walls and abutments. 
 Place precast concrete planks on the drilled shafts pier caps for the travel 

surface.  

 Add cast-in-place topping on travel surface. 
 Place rock revetment for shore protection. 

 
The replacement bridge will measure 43 ft (13 m) wide with 2 11-ft (3.4-m) 
travel lanes, 2 8-ft (2.4 m) shoulders and 2 1.5-ft (0.5-m) bridge rails. The total 
replacement bridge measures 170 ft (52 m) long at the stream opening.  After 
completion of the replacement bridge, the bypass bridge will be removed. 
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“Demolition of Bypass Bridge In-water Work” (estimated duration 8 weeks) 
 Placement of floating boom with weighted silt curtain using a small work 

boat.  Silt curtain to be moved as construction progresses to each work 
area.  Non-work areas will be kept open to allow passage of fishes.  

 Placement of a floating and or fixed platform below the bridge deck above 

the water to capture/contain debris during demolition work.   
 Demolish/remove the east and west bypass bridge. 
 Saw cut bypass bridge steel pipe piles at mud line.  

 

2.2 Potential impacts 
 
Potential impacts to ESA-listed species associated with the Project include: 

 collision with vessels; 
 direct physical impact from pile removal; 
 disturbances from human activity and equipment operation; 
 exposure to wastes and discharges; 
 exposure to elevated turbidity; 
 exposure to elevated noise. 

 

2.3 Best Management Practices (BMPs) 
 
The following best management practices (BMPs) are recommended in the 
Project specifications for the bridge replacement to avoid/minimize potential 
impacts to ESA-listed species and EFH.  Constant vigilance shall be kept for the 
presence of ESA-listed marine species during all aspects of the proposed action, 
particularly in-water activities such as boat operations, diving, and deployment 

of anchors and mooring lines. 
 

1. The Project manager shall designate a competent observer to survey the 
marine areas adjacent to the proposed action for ESA-listed marine 
species. 

2. Surveys shall be made prior to the start of work each day, and 
periodically during the day, including prior to resumption of work 

following any break of more than one half hour. 
3. All in-water work will be postponed or halted when ESA-listed marine 

species are within 50 ft (15 m) of the proposed work site, and will only 
begin/resume after the animals have voluntarily departed the area. If 
ESA-listed marine species are noticed after work has already begun, that 
work may continue only if there is no clear way for the activity to 
adversely affect the animal(s). 

4. When piloting vessels, vessel operators shall alter course to remain at 
least 100 yds (100 m) from whales, and at least 50 yds (50 m) from other 
marine mammals and sea turtles. 
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5. Reduce vessel speed to 10 knots or less when piloting vessels in the 
proximity of marine mammals and turtles. If practicable, reduce vessel 
speed to 5 knots or less when piloting vessels in areas of known or 
suspected turtle activity. 

6. If approached by a marine mammal or turtle, put the engine in neutral 

and allow the animal to pass. 
7. Marine mammals and sea turtles should not be encircled or trapped 

between multiple vessels or between vessels and the shore. 
8. Do not attempt to feed, touch, ride, or otherwise intentionally interact 

with any ESA-listed marine species. 
 

No contamination of the marine environment will result from Project-related 

activities. 
1. A contingency plan to control petroleum products accidentally spilled 

during the Project will be developed. Appropriate materials to contain 
and clean potential spills will be stored at the work site, and be readily 
available. 

2. All Project-related materials and equipment placed in the water will be 
free of pollutants. The Project manager and heavy equipment operators 

will perform daily prework equipment inspections for cleanliness and 
leaks. All heavy equipment operations will be postponed or halted 
should a leak be detected, and will not proceed until the leak is repaired 
and equipment cleaned. 

3. A plan will be developed to prevent debris and other wastes from 
entering or remaining in the marine environment during the Project. 

 

3.0 Listed Species and Critical Habitat in the Action Area  
 
The following ESA-listed marine species may occur within the action area and 
may be affected by the proposed action:  

 Green sea turtle or honu (Chelonia mydas) – threatened 
 Hawksbill sea turtle or honu (Eretmochelys imbricata) – endangered 
 Hawaiian monk seal (Monachus schauinslandi) – endangered 

 Humpback whale or koholā  (Megaptera novaeangliae) – endangered 
 

3.1 Green Sea Turtle 
 
Green sea turtles are distributed across the Pacific, Indian, and Atlantic oceans 
as well as in the Mediterranean Sea.  All green turtle populations are listed as 
threatened under the ESA in 1978, except for the breeding populations in 

Florida and on the Pacific Coast of Mexico, which are listed as endangered 
(USFWS, 1978, 2001).  Globally, most green sea turtle nesting populations 
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declined substantially during the 20th century.  Conservation efforts over the 
past 25 years appear to have produced positive results.  However, threats and 
impacts persist for many green sea turtle populations (NMFS & USFWS, 2007a). 
No green sea turtles were observed in the Project-area 2006 or 2014 surveys, 
although preferred foraging species occur there (AECOS, 2006, 2014; Fitzsimons 

et al., 2005).  
 
Following hatching at their natal beaches, green turtle hatchlings spend several 
years of early development in the oceanic (pelagic) zone followed by 
recruitment to coastal areas where postrecruitment juveniles and adults forage 
and mature in shallow coastal waters, feeding primarily on algae and 
seagrasses.  While in nearshore waters, the majority of sea turtles spend their 

time at depths less than 16 ft (5 m) below the surface (Schofield et al., 2010; 
Hazel et al., 2009).  When on foraging grounds, postrecruitment green turtles 

are often referred to as residents.  Most green turtles show strong long-term 
site fidelity (over years) to preferred nearshore foraging and sheltering 
habitats, often until the habitat can no longer support their increasing size 
(Balazs and Chaloupka, 2004; Balazs et al., 1987, 1998; Chaloupka and Limpus, 
2001; Godley et al., 2003; Grant et al., 1997; Seminoff et al., 2003).  Upon 

reaching sexual maturity, adult green sea turtles typically undertake long 
migrations between their resident foraging grounds and their natal nesting 
areas, where they mate and females nest.  Nesting females are referred to as 
“nesters,” which distinguishes them from “resident” turtles that regularly forage 
in an area.  Males making mating migrations do not haul out on a beach as the 
females do and are nearly impossible to distinguish from resident males.  
 

Unlike most other green turtle populations, greens that forage within the 
Hawaiian Archipelago nest exclusively within the Hawaiian Archipelago, with 
over 90% of the nesting occurring at French Frigate Shoals (FFS) in the 

Northwestern Hawaiian Islands (NWHI).  Adults migrate more than 621 miles 
(1,000 km) between foraging areas in the Main Hawaiian Islands (MHI) and the 
FFS nesting area (Balazs et al., 1994).  Long-term monitoring and tagging 
studies show that green turtles in Hawai‘i reside with a strong degree of island 

fidelity (Balazs, 1976, 1980, 1983; Dutton et al., 2008). 
 
Annual nesting activity has increased at FFS since nesting surveys began, from 
less than 70 nesters in 1973 to just over 800 nesters observed in 2011, with an 
annual increase of about 5.7 percent (Chaloupka et al., 2008).  The long-term 
positive trend in nesting can be attributed to increased survivorship (since 
harvesting of turtles in foraging grounds became prohibited in the mid-1970s) 

and cessation of habitat damage at the FFS rookery since the early 1950s 
(Balazs and Chaloupka, 2004).  In-water abundance of green turtles is 
consistent with the increased nesting (Balazs, 1996; Balazs and Chaloupka, 
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2004), and there has been a dramatic increase in the number of basking turtles 
in the MHI and throughout the NWHI (Balazs 1996; Balazs and Whittow, 1982; 
Parker and Balazs, 2011). 
 
No green turtle nesting has been documented for the Project action area 

(NOAA-NMFS, 2010). Postrecruitment juvenile and adult green turtles 
sheltering and foraging in and near Kahana Bay are the life stages most likely to 
be affected by the proposed action.  Although the number of green sea turtles 
around the MHI appears to be increasing, and resident juveniles and adults are 
considered ubiquitous in local waters, data are insufficient to estimate their 
density within the action area. 
   

The major global threats to the species are alteration of nesting and foraging 
habitat, fishing bycatch, and direct harvest.  Climate change also appears to be a 

growing threat to this species.  Destruction and alteration of green turtle 
nesting and foraging habitats is occurring throughout the species’ global range, 
especially by coastal development, beach armoring, beachfront lighting, 
vehicular/pedestrian traffic, invasive species, and pollution from discharges and 
runoff.  Coastal development increases artificial lighting, which may disorient 

emerging hatchlings, causing them to crawl inland towards lights instead of 
seaward.  Coastal development improves beach access for humans, resulting in 
more vehicular and foot traffic on beaches, causing compaction of nests and 
reducing emergence success.  Adult green turtles forage in shallow nearshore 
areas and coral reefs.  Contamination from effluent discharges and runoff has 
degraded these habitats, and invasive species may reduce native algae species 
preferred by green turtles or could exacerbate susceptibility to, or development 

of disease (NMFS & USFWS, 2007a; Guimaraes dos Santos et al., 2010).  
Fibropapillomatosis, a disease characterized by the presence of internal and/or 
external tumors that may grow large enough to hamper swimming, vision, 

feeding, and potential escape from predators continues to be a major threat to 
green sea turtles.  Extremely high incidence has been reported in Hawai‘i, where 
affliction rates peaked at 47-69% in some foraging areas (Murakawa et al., 
2000).   

 
Green turtles are susceptible to fisheries bycatch, particularly in nearshore 
artisanal fisheries such as long-lining, drift gillnet, set-nets, pound-nets, and 
trawls (NMFS & USFWS, 2007a).  Harvest of green turtles for their meat, shells, 
and eggs has been a major factor in past declines of green turtles.  Although 
reduced from previous levels, legal and illegal harvest of adults and eggs 
continues in many areas of the Pacific.   

 
 
 



BE/EFHA  KAHANA STREAM, O‘AHU 
 

AECOS, Inc. [FILE:1093E]  Page | 10 

3.2 Hawksbill Sea Turtle 
 
Hawksbill turtles are distributed across the Pacific, Indian, and Atlantic oceans. 
All hawksbill turtles were listed as endangered under the ESA in 1978.  The 
global population has declined by more than 80% over the last 30 years.  

Hawksbill turtles face many of the same threats affecting green sea turtles.  In 
addition, there remains a commercial market for hawksbill shell products, 
despite protections afforded this species under U.S. law and international 
conventions (NMFS and USFWS, 2007b). 
 
Similar to green turtles, hawksbills hatch at natal beaches, and spend several 
years of early development in the oceanic zone.  At about 14 in (35 cm) 

carapace length, juveniles recruit to coastal waters where postrecruitment 
juveniles and adults forage and mature, feeding primarily on sponges, but also 
on other benthic invertebrates, coral, and algae.  Hawksbill turtles in Hawai‘i 
have been documented feeding on a variety of prey, including octopus, various 
algal species, fire worms, black sponges, fish roe, and urchins (King, 2011).  
Upon reaching sexual maturity, adult hawksbills typically undertake long 
migrations between their resident foraging grounds and their natal nesting 

areas, where they mate and females nest.  Males also make mating migrations, 
but because they do not crawl out on the beach as the females do, males are 
nearly impossible to distinguish from resident males.   
 
As with green turtles, hawksbill forage grounds and natal nesting areas are 
frequently located in different island groups, and residents at a given island 
group may originate from multiple natal nesting areas (NMFS & USFWS, 2007b).  

However, tagging studies suggest that hawksbills nesting in Hawai‘i remain 
within the MHI to forage.  Genetic samples collected and analyzed suggest that 
Hawai‘i’s hawksbill sea turtles may be genetically and geographically distinct 
from other populations in the Pacific (Dutton and Leroux, 2008). Parker et al. 
(2009) report that the tracks of nine postnesting tagged females have all 
remained within the MHI, further supporting the possibility that Hawai‘i’s 
hawksbill sea turtles may be a discrete central Pacific population.  

 
Nearly all hawksbill nesting and foraging in Hawai‘i occurs in the MHI, although 
the full extent of hawksbill nesting in Hawai‘i is undetermined.  Females nest in 
a variety of habitats including black and white sand beaches, small pocket coves 
covered in cobbles or rugged lava, and up in beach vegetation.  Since monitoring 
began in 1989, hawksbill nesting activity has been confirmed at 22 sites in the 
MHI; 13 on the Island of Hawai‘i, 8 on Maui, and 1 on Moloka‘i.  There also may 

be occasional nesting on the windward coast of O‘ahu.  Over 90% of the 

documented hawksbill nesting activity in Hawai‘i occurs along the Ka‘ū Coast of 
the Island of Hawai‘i.  Regular nesting also occurs on Maui and Moloka‘i.  
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According to satellite tracking, the Hamakua Coast of the Island of Hawai‘i 
appears to be an important foraging area for hawksbill sea turtles. 
 
No hawksbill turtle nesting has been documented in the Project area.  Post-
recruitment juvenile and adult hawksbills sheltering and foraging in and near 

Kahana Bay are the life stages most likely to be affected by the proposed action.  
Data are insufficient to estimate hawksbill density in Hawaiian waters and 
within the action area.  However, hawksbill sea turtles are much less common 
than green sea turtles. 
 
As with green turtles, destruction and alteration of habitat, as well as direct 
harvest are considered the major threats to hawksbills.  Climate change also 

appears to be a growing threat.  Destruction and alteration of hawksbill nesting 
and foraging habitats is occurring throughout the species’ global range, 

especially through coastal development, beach armoring, beachfront lighting, 
vehicular/pedestrian traffic, invasive species, and pollution from discharges and 
runoff.  The adverse impacts of these threats described for green sea turtles are 
the same for hawksbill sea turtles (NMFS & USFWS, 2007b).  Although 
hawksbills interact with some fisheries, the bycatch rates are much lower than 

for the other sea turtle species.  Harvest of hawksbill shells and eggs continues 
to be a major threat.  Due to the beauty of their shells, hawksbill adults may be 
harvested more heavily than other sea turtle species.  Despite protections under 
CITES, the “tortoise shell” trade continues in many areas.  As with other sea 
turtle species, egg harvest continues unabated in parts of the Pacific, including 
Southeast Asia, Melanesia, and Polynesia (NMFS & USFWS, 2007b).  
 

3.3 Hawaiian Monk Seal 
 
Hawaiian monk seals consist of a single population that is distributed 

throughout the Hawaiian Archipelago and Johnston Atoll (NMFS-NOAA, 2011a).  
They are found primarily in the NWHI, but sightings are becoming increasingly 
common in the MHI, and births have been documented on most of the major 
islands (NMFS, 2007).  Hawaiian monk seals were listed as endangered under 

the ESA in 1976.  The Hawaiian monk seal population has been in decline for 
more than 20 years.  The 2007 recovery plan estimated the population at about 
1,200 individuals, and stated that there is concern for the long term 
maintenance of genetic diversity (NMFS, 2007).  The recovery plan further 
reported the annual rate of decline at 3.9%.  In 2008, the population was 
estimated at 1,161 seals, with minimum population estimates of 913 seals in the 
NWHI and 113 seals in the MHI (NMFS, 2009). 

 

Hawaiian monk seals spend the majority of their time in the ocean, and may 
remain at sea for several consecutive days or more.  They utilize the marine 
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aquatic environment to forage, socialize, mate, rest, and travel.  They can travel 
hundreds of miles in a few days (Littnan et al., 2006) and can dive to depths of 
more than 1,600 feet (500 m; Parrish et al., 2002).  They also rely on terrestrial 
habitats to rest, avoid predators, molt, give birth (pup), and nurse young.  Unlike 
many other pinnipeds that often haul out in large groups, Hawaiian monk seals 

are considered solitary, both on land and in the water, most often hauling out 
singly or in small groups.  Their life span in the wild is about 30 years.  Adults 
can reach a length of 7.5 feet (2.3 m) and weigh up to 600 pounds (273 kg), with 
males typically smaller than females (NMFS, 2007).  Adult monk seals undergo 
annual catastrophic molts, where the entire pelage layer (skin and hair) is shed.  
They stay ashore for 10 to 14 days during molting.  The first molt occurs for 
pups at about the same time as weaning. 

 
Hawaiian monk seals mate at sea, and gestation lasts about 11 months.  Females 

give birth on land, bearing single pups, most commonly between February and 
August, but pupping has been documented during all times of the year.  Pups 
are able to swim at birth, but normally stay on land for the first few days.  
Mothers stay in close proximity to their pups during nursing, which occurs on 
land.  Mothers and pups gradually begin swimming together in protected 

shallows, and mothers are protective of their young.  Mother-pup pairs spend 
increasing amounts of time swimming and venturing farther from shore as 
weaning approaches.  After about 6 weeks, mothers leave their pups and return 
to the sea to forage.  Pups typically spend several more weeks near the nursing 
area before they venture out into deeper forage areas.  Weaned pups live off 
their fat stores while they learn to forage for themselves, during which time 
they experience considerable weight loss.  Juveniles in the NWHI are typically 2 

years old before they regain their post-weaning weight (Johanos et al., 1994). 
 
Hawaiian monk seals consume a wide range of prey species, including small 

eels, wrasses, cephalopods, and other benthic species that are usually less than 
8 inches (20 cm) long.  They forage at depths up to 1640 ft (500 m), but a large 
portion of their effort is spent in bank and slope habitats between 164 and 984 
ft (50 and 300 m).  Preferred forage habitat appears to be low relief substrates 

such as sand and talus areas where prey are afforded limited shelter once 
flushed (Parrish and Littnan, 2007).  Juveniles appear to feed in shallow atoll 
lagoons at 30 to 100 ft (10 to 30 m), as well as on sandy deep reef slopes 
between 160 and 325 ft (50 to 100 m).  Juveniles are capable of similar dive 
depths as adults, but seem to lack the strength and experience to successfully 
engage in the large talus forage behaviors of adults (Parrish et al., 2005). 
 

The main sites for reproduction are in the NWHI, where the population is 
declining at an annual rate of 4.5% (NMFS, 2009).  The current population 
decline in the NWHI seems to be driven by food limitation and other sources of 
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mortality that disproportionately impact the survivorship of juvenile seals.  This 
in turn affects recruitment to the breeding age classes, and is expected to result 
in NWHI declines for at least the next decade (Baker et al., 2011).  Sightings 
confirm at least occasional monk seal presence in the MHI since 1900, and a 
small naturally occurring population has been confirmed in the MHI since the 

mid-1990s.  Since then, documented sightings and annual births continue to rise 
as the MHI portion of the population increases (Baker and Johanos, 2004).  
Based on systematic surveys or sightings of uniquely identified individuals, the 
estimated seal population within the MHI was 45 in 2000, 77 in 2005, and 113 
in 2008 (NMFS, 2007, 2009), suggesting an annual increase of about 5.6%.  
Unpublished NMFS data for 2011, estimates the MHI population at about 150 
monk seals.   

 
Recent tagging studies have shown individuals sometimes travel between 

breeding populations in the NWHI, between islands in the MHI, and on rare 
occasions, between the NWHI and the MHI (NMFS, 2009; Littnan et al., 2006).  
However, since regular tagging was started in the 1980s, only 5 seals have been 
documented to migrate to the MHI from the NWHI (Baker et al., 2010).  This 
supports the understanding that increases in the MHI population is mostly the 

result of increased births and dispersal of individuals from under-documented 
areas, such as Ni‘ihau (Baker and Johanos, 2004).   In general, monk seals in the 
MHI are in better physical condition than those in the NWHI; with earlier years 
of first birth and higher birth rates (Baker et al., 2010), more robust pups 
(Baker and Johanos, 2004; Baker et al., 2006), and a higher estimated rate of 
survival from weaning to age 1 (77% in the MHI vs. 42-57% in the NWHI; Baker 
et al., 2010).   

 
No specific information is available to quantify the number of monk seals in the 
Project action area.  The majority of Hawaiian monk seal sighting information 

collected in the main Hawaiian Islands is reported by the general public and is 
highly biased by location and reporting effort.  The only truly systematic monk 
seal count data available are from aerial surveys conducted by the Pacific 
Islands Fisheries Science Center (PIFSC) in 2000-2001 and 2008. 

 
Aerial surveys of all the main Hawaiian Islands were conducted in 2000, 2001 
and in 2008 (Baker and Johanos 2004, PIFSC unpublished data).  One complete 
survey of Oahu was conducted for each of these years.  The 2000 survey was 
conducted from an airplane, and the 2001 and 2008 surveys of Oahu were both 
conducted by helicopter.  No Hawaiian monk seals were sighted at Kahana Bay 
during the three aerial surveys (PIFSC, 2015).  Reports by the general public, 

which are non-systematic and not representative of overall seal use of main 
Hawaiian Island shorelines, have been collected in the main Hawaiian Islands 
since the early 1980s.  One monk seal sighting has been reported at Kahana Bay 
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between the years 2005 to 2014.  This single sighting occurred in September 
2013 at Kahana Bay Beach Park, and the seal was identified as an adult male 
monk seal (PIFSC, 2015). 
 
Based on the description of the proposed action on the life history 

characteristics of Hawaiian monk seals, and the reported uniquely identifiable 
monk seals in LSBH (PIFSC, 2014), adult and juvenile life stages could be 
affected by the proposed action. Due to their very small population, Hawaiian 
monk seals are severely vulnerable to natural and anthropogenic threat factors.  
The 2007 recovery plan grouped threats according to their severity.  Food 
limitation, entanglement, and shark predation are considered crucial.  Infectious 
diseases, habitat loss, fishery interactions, male aggression, and human 

interaction are considered serious; and biotoxins, vessels groundings, and 
contaminants are considered moderate threats. 

 
Food limitation plays a primary role in the population decline in the NWHI, 
most importantly through the failure of sufficient numbers of pups surviving to 
recruit into the reproductive age classes.  Monk seals also have one of the 
highest rates of entanglement.  Derelict fishing gear, such as nets, lines, straps, 

and rings are the material most commonly involved with monk seal 
entanglement, but many other sources of marine debris also cause 
entanglement.  Proportionally, newly weaned pups are the age class most 
commonly observed entangled (NMFS, 2007).  Injuries and scars of past shark 
attacks have been observed on seals of all age classes, and occasionally, active 
predation has been observed directly.  Most of the attacks have been attributed 
to tiger sharks.  In recent years, there has been a marked increase in the 

observed targeting of preweaned pups by Galapagos sharks at French Frigate 
Shoals (FFS).  This may be a “learned behavior”, and appears to be limited to 
FFS (NMFS, 2007). Pup mortality peaked between 1997 and 1999, at 18 to 28 

probable annual mortalities.   
 
Disease effects on Hawaiian monk seal demographic trends are uncertain, and 
no infectious disease epidemics have yet been documented.  However, there is 

concern that monk seals may be vulnerable to infectious diseases for which they 
may have no natural resistance.  Diseases of most concern include leptospirosis, 
toxoplasmosis, and West Nile virus, all of which may be spread by domestic and 
feral animals, and by humans (NMFS, 2007). 
 
Loss of terrestrial habitat is an issue of concern.  Many of the islands, atolls, and 
sand bars used by monk seals are low-lying and vulnerable to erosion.  Recent 

loss of Whaleskate Island (“Islet”) in FFS reduced available parturition sites, 
dramatically increasing the density of mother-pup pairs at Trig Island (“Islet”).  
Environmental factors such as storms and sea level rise could further 
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exacerbate this problem (NMFS, 2007).  Most of the MHI beaches that would be 
used by monk seals are now used to some degree by humans for recreational 
purposes.  Additionally, many coastal areas are being developed or are under 
consideration for development.  Although a small number of monk seals have 
successfully pupped at popular MHI beaches, Hawaiian monk seals typically 

avoid areas where human disturbance occurs regularly.  This could limit 
available preferred habitat for monk seals in the MHI, and displace them to less 
optimal areas (NMFS, 2007). 
 
Monk seals are injured and killed as the result of direct interactions with 
fisheries, predominantly in the MHI.  Between 1982 and 2006, 48 hookings, 5 
gillnet entanglements, 1 entanglement with a lobster pot, and 1 bait stealing 

were recorded in the Hawaiian archipelago.  Thirty-eight hookings and all 5 
gillnet entanglements occurred in the MHI; since the creation of the 

Papahānaumokuākea Marine National Monument (PMNM) in 2006, virtually all 
commercial and recreational fishing has been eliminated in the NWHI.  A 
response system is in place to respond to hooked and entangled seals in the 
MHI.  However, injury and mortality due to hooking and net entanglement 
continues to occur in the MHI (NMFS, 2007). 

 
Male aggression has caused the injury and death of adult females and pups of 
both sexes in the NWHI.  Multiple-male-aggression or “mobbing” is thought to 
result from the imbalance in the adult sex ratio, where males outnumber 
females.  The attacks involve a number of males repeatedly attempting to mount 
and mate with a single seal (an adult female or a juvenile of either sex), often 
resulting in the death of the assaulted animal.  Attacks by single adult males 

range from normal adult male pinniped harassment of younger animals to 
aberrant levels of focused aggression directed toward weaned pups, and have 
resulted in several mortalities, most notably at FFS (NMFS, 2007). 

 
Human interactions have ranged from unintentional disturbances at haul-out 
sites, to the deliberate injuring and killing of Hawaiian monk seals.  As 
mentioned above, monk seals are prone to abandon or avoid preferred haul-out 

or pupping areas if sufficiently disturbed (NMFS, 2007).  In the MHI, 
unintentional disturbance is increasingly common due to co-occurrence at 
beaches used as haul-out or pupping habitat, and numerous malicious 
interactions including shootings have been documented and continue.  Vessel 
strikes of monk seals are uncommon, but have also been documented in the 
MHI.  Biotoxin-induced mortality has not been confirmed in monk seals, and is 
considered a less serious threat.  However, both ciguatoxin and maitotoxin have 

been detected in the tissues of dead monk seals (NMFS, 2007). 
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3.4 Humpback Whale 
 
Humpback whales are distributed in all ocean basins of the world.  All 
humpback whales were listed as endangered under the ESA in 1970.  Humpback 
whales in the North Pacific migrate seasonally between warmer, tropical or sub-

tropical waters in winter months (where they socialize, give birth, and mate) 
and cooler, temperate or sub-Arctic waters in summer months (where they feed 
on small crustaceans and small fish).  In their summer foraging areas and winter 
calving areas, humpback whales tend to occupy shallow, coastal waters; during 
their seasonal migrations, humpback whales disperse widely in deep, pelagic 
waters.  Breeding areas in the North Pacific Ocean include regions offshore of 
mainland Central America, Baja California, and Mexico; Hawai‘i; and Asia.  About 

half of the humpback whales in the North Pacific Ocean breed and calve in the 
U.S. territorial waters off Hawai‘i, and more than half feed in U.S. territorial 
waters (NMFS, 2011a).  In the North Pacific Ocean, population structure is 
complex with mixing between feeding grounds and breeding grounds. 
 
Stock structure of humpback whales is defined based on feeding areas, and at 
least three stocks make up the north Pacific population(s).  These stocks are:  1) 

the California, Oregon, Washington, and Mexico stock, consisting of 
winter/spring populations in coastal Central America and Mexico which 
migrate to California and British Columbia; 2) the central North Pacific (CNP) 
stock that migrates between the Hawaiian Islands and northern British 
Columbia/Southeast Alaska, Gulf of Alaska, and the Bering Sea/Aleutian Islands; 
and 3) the western North Pacific stock, consisting of winter/spring populations 
off Asia which migrate primarily to Russia and the Bering Sea/Aleutian Islands 

(NMFS, 2011b).  The annual growth rate for the North Pacific population over 
the last several decades is estimated at 4.9 to 6.8 percent, depending on which 
area and time frame are considered (Calambokidis et al., 2008).  In 2010, the 
North Pacific population was estimated at about 21,000 individuals, with 7,500 
to 10,100 humpback whales in the central North Pacific stock (NMFS, 2011a). 
 
In Hawai‘i, humpback whales have been sighted as early in the season as 

October and as late as June, with most mating and calving occurring from 
December to April.  They are generally found in water less than 600 ft (182 m) 
deep, and cow-calf pairs appear to prefer even shallower water.  The waters of 
Kahana Bay are within the Hawaiian Islands Humpback Whale National Marine 
Sanctuary (HIHWNMS, 2012). 
 
Current threats include fishing interactions, ship strikes, tourism, noise, and 

potentially the effects of anthropogenic climate change.  Humpback whales are 

likely hooked or entangled by fishing gear throughout their global range, but 
data are scarce outside the U.S., especially in the Pacific.  Reports of entangled 
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humpback whales found swimming, floating, or stranded with fishing gear 
attached have increased in recent years in both Alaskan and Hawaiian waters.  A 
total of 95 entanglement reports were confirmed in Hawai‘i from 2002 to 2011.  
Thirty-eight confirmed reports occurred during the 2008-2009 and 2009-2010 
field seasons alone (Lyman, 2011).  Many of the entangled whales that are 

reported in Hawaiian waters most likely brought the gear with them from 
higher latitude feeding grounds. 
   
While the whales are not typically at risk from drowning or immediate death, 
they are at increased risk of starvation, infection, physical trauma from the gear, 
and ship strikes as a result of entanglement.  Available evidence from entangled 
humpback whales indicates that many are able to extricate themselves from the 

gear.  A study of the CNP humpback whale stock in southeast Alaska estimated 
that about 71% showed evidence of past entanglement that was survived, 

which exceeds the number of reported disentanglements (Neilson et al., 2009).  
However, from 2003 through 2007, a total of 17 confirmed serious injuries and 
mortalities (16 in Alaska, 1 in Hawai‘i) resulted from interactions between 
commercial fishing operations and the CNP stock, resulting in an annual average 
take of 3.6 animals.  Nine whales were observed entangled in Hawaiian waters 

with injuries that could be serious.  The gear entangling these whales did not 
originate in Hawaiian waters, so some of these whales may be included among 
the entangled humpback whales seen and documented in Alaska.  Based on this 
information it is estimated that there were 5.6 commercial fishery-caused 
mortalities or serious injuries of CNP humpback whales per year over the 
period 2003-2007 (NMFS, 2010).  Interactions with humpback whales in the 
Hawai‘i-based shallow-set fishery accounted for 0.2 of the 5.6 mortalities during 

that time period (NMFS, 2011b).   
 
Many humpback whales are killed by ship strikes throughout the world, 

including along both coasts of the U.S.  On the Pacific coast, one humpback 
whale is killed about every other year by ship strikes.  Worldwide records of 
vessel collisions and stranding information indicate that humpback whales are 
one of the species more commonly struck by ships (Jensen and Silber, 2003; 

Laist et al., 2001).  Humpback whales, especially calves and juveniles, are highly 
vulnerable to ship strikes and other interactions with non-fishing vessels.  
Younger whales tend to be closer to shore, spend more time at the surface, and 
are less visible than adults, thereby making them more susceptible to collisions.  
Humpback whale distribution overlaps significantly with the transit routes of 
large commercial vessels in Alaskan waters.  Records of vessel collisions with 
large whales in Alaska indicate that strikes have involved cruise ships, 

recreational cruisers, whale watching catamarans, fishing vessels, and skiffs.  
Vessel lengths associated with these records ranged from approximately 20 ft 
(6 m) to over 250 ft (76 m), indicating that all types and sizes of watercraft pose 
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a threat of collision for whales.  Between 2001 and 2005, reports of vessel 
collisions with humpback whales indicate an average of five whales struck per 
year in Alaska, whereas in Hawai‘i three to four vessel collisions with humpback 
whales were reported per year for 2001 through 2006.  Reported vessel 
collisions with humpback whales in Hawai‘i between 2007 and 2011 increased 

to an average of 6.8 whales struck annually.  During the 2009 humpback whale 
season in Hawai‘i, 13 ship-strikes with humpbacks were reported; ten of these 
reports were confirmed (Lyman, 2011). 
 
Several other threats affect humpback whales throughout their range. For 
example, the CNP stock is the focus of a large whale watching industry in both 
Hawai‘i and Alaska.  The growth of the whale watching industry is a concern 

because harassment may occur, preferred habitats may be abandoned, and 
fitness or survivability may be compromised if disturbance levels become too 

high.  Also humpback whales seem to respond to moving sound sources, such as 
whale-watching vessels, fishing vessels, recreational vessels, and low-flying 
aircraft.  Their responses to noise are variable and have been correlated with 
the size and behavior of the whales when the noise occurs.  Anthropogenic 
sound has increased in all oceans over the last 50 years and it is thought to have 

doubled each decade in some areas of the ocean over the last 30 years.  Low-
frequency sound comprises a significant portion of this and stems from a 
variety of sources including shipping, hydrographic research, naval activities, 
and oil and gas exploration (NMFS, 2006; NMFS, 2008; NMFS, 2011a).  
 

3.5 Critical Habitat 
 
Critical habitat for Hawaiian monk seals has been designated (NOAA-NMFS, 
2015) and includes the seafloor and marine habitat to 10 m above the seafloor 
from the 200 m depth contour through the shoreline and extending into 
terrestrial habitat 5 m inland from the shoreline between identified boundary 
points. These terrestrial boundary points define preferred pupping areas and 
significant haul-out areas (NOAA-NMFS, 2015).  Kahana Bay does not fall within 
assigned boundary points, therefore is excluded from terrestrial critical habitat 

designation.  However, critical habitat starts at the waterline and extends from 
there out to the 200-m depth contour, including the seafloor and marine habitat 
10 m in height (NOAA-NMFS, 2015). The Project occurs in a designated marine 
critical habitat area. 

The action area for the Project is adjacent to a portion of the Hawaiian Islands 
Humpback Whale National Marine Sanctuary, but the effects of the action are 

not expected to radiate into sanctuary waters. 
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4.0 Environmental Baseline Conditions 
 
The watershed of Kahana Valley is large, comprising some 5,345 ac (2,163 ha; 
Geographic Decision Sys. Int. & Dashiell, 1994).  The offshore bottom extends 
seaward from the base of the beach as a shallow platform (reef flat) that is 

continuous with the reef flat off Punalu’u northwest along the coast and 
Ka’a’awa to the southeast.  This reef bends along the coast into Kahana Bay 
where it is bisected by a large channel.  This channel is a remnant of the ancient 
valley that formed during a lower stand of the sea.  Because of the large size of 
Kahana Stream, down-cutting in the geological past was much more than 
anywhere else along this coastline, resulting in a deep notch in the coastline.  
The lower valley flooded as sea level rose to the present stand, forming Kahana 

Bay.  Outflow of freshwater from the stream over the centuries has maintained 
the channel through the reef against the tendency of coral and algae growth to 
plug it. 
 
Kahana Stream drains Kahana Valley and is a continuously flowing, perennial 
stream given state ID 3-1-18.  In the lower part of the valley, Kahana Stream 
forms a long estuary.  The shore of the estuary in this area is mostly sand 

derived from the Bay, as the former has built seaward.  The banks support 
dense stands of hau (Hibiscus tiliaceus) and red mangrove (Rhizophora mangle).   
 
Active beach development across the back end of Kahana Bay has shifted the 
mouth of Kahana Stream eastward to the edge of Huilua Fishpond.  This 
southern outlet channel of Kahana Estuary is nearly always open to the sea, but 
there remains a remnant of a second stream outlet at the center of the beach, 

usually blocked by beach and incipient dune formation (AECOS, 2003).  The 
active channel of Kahana Stream is spanned by South Kahana Bridge and the 
normally inactive channel is spanned by North Kahana Bridge.  Both bridges 
carry Kamehameha Highway across the channels of the stream not far inland 
from the ocean shore makai of Ahupua’a o Kahana State Park.   
 
The 7-ac (2.8-ha) Huilua Fishpond is located in the east side of the bay and 

receives subterranean flow from Kahana watershed.  The fishpond was 
designated a National Historic Landmark in 1962 and is presently under 
restoration.  The fishpond is home to salt- and freshwater fishes and is an 
integral part of Ahupua’a o Kahana State Park. 
 
The bottom of Kahana Bay is a shallow platform of marine and river derived 
sediments.  Water depth is shallow in the Bay, not exceeding 1.5 m (5 ft).  The 

reef flats that border both sides of the Bay transition to a soft bottom of riverine 
deposited material fronting Kahana Stream mouth.  Reef frontal slopes descend 
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steeply to a sand-bottom channel running through the middle of the Bay.  Back 
reef flats are sand and rubble.  Consolidated limestone predominates across the 
outer portion of each reef flat.  Off Pu‘u Māhie Point (northeast), large blocks of 
limestone occur on the nearshore reef flat.  Boulders and rubble characterize 
the nearshore bottom on the reef flat off Kaluapūleho Point (northwest; AECOS, 

1981).  NOAA’s benthic habitat categorization of Kahana Bay (Battista et al, 
2007; Figure 2) is consistent with the benthic coverage observed during our 
2014 survey, as described below. Surveys of Kahana Bay biota near the 
proposed bridge were undertaken in 2005, 2012, and 2014 (AECOS, 2005, 2012, 
2014).  The marine environment, based on these surveys, is summarized here.  
 
 

 

 

 
Figure 2.  Kahana Bay benthic habitat characterization (Battista et al, 2007). 

Assemblages of macroalgae (blue) and turf algae (green) characterize the margins of 
the bay.  Coral (orange) is found mostly further out in the bay. 
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Kahana Stream Mouth – At the mouth of Kahana Stream, the bottom is 

boulders and silt; underwater visibility is poor (1-2 ft) here.  In this area, 
juvenile flagtail (āholehole, Kuhlia xenura), surgeonfishes (Acanthuridae), and 
blacktail snapper (Lutjanus fulvus) are common.  Also occurring in small 

numbers are portunid crabs and a glass shrimp (Palaemon debilis).  

Huilua Fishpond – Silt predominates on the bottom seaward of the stream 

mouth, with numerous invertebrate burrows in evidence.  Sand and loose 
rubble make up the bottom adjacent to the fishpond rock wall. On the exposed 
boulders of the wall occur barnacles (Balanus trigonus), Hawaiian mussel 
(Brachiodontes crebristriatus), and black nerite snail (pipipi; Nerita picea).  
Other invertebrates observed on or near the fishpond wall include cowry 

(Cypraeidae) and woven top shell (Trochus intextus).  Schools of juvenile flagtail 
and Hawaiian sergeant or mamo (Abudefduf abdominalis) are common. Other 
fishes associated with the fishpond wall include juvenile manini (Acanthurus 
triostegus), blacktail snapper, saddle wrasse (Thalassoma duperrey), and small 
schools of yellowfin goatfish (Mulloidichthys vanicolensis).  
 
Inside the fishpond, the bottom is sand and loose rubble.  This rubble hosts 

algae (Padina sp., Hypnea sp., Dictyota acutiloba, Hydrolithion reinboldii, and 
Acanthophora spicifera) with coverage at 50-90%.  Presence of Acanthophora 
spicifera increases towards the north side of the pond. Tufts of cyanobacteria 
 
(Lyngbya majuscule and Symploca hydnoides) occur in small amounts.  
Numerous burrows in the sand host the Hawaiian shrimp goby (Psilogobius 
mainlandi) and commensal shrimp (Alpheus rapax).  Less common larger 

burrow are probably maintained by portunid crabs. Other invertebrates 
encountered include sea cucumber (Opheodesoma spectablis) and variable 

worm snail (Serpulorbis variabilis).  Coralline algae (Jania sp. and Hydrolithion 
reinboliddi) are also present. Cyanobacteria (Lyngbya majuscule) is abundant 
and covers most hard bottom in about 1.5 m (5 ft) water depth, near the center 
of the fishpond. 
 

A total of 13 species of fishes were observed in the fishpond. Juvenile fishes 
common in the pond include manini, blacktail snapper, Hawaiian sergeant, 
wrasses (Stethojulis balteata and T. duperrey), Hawaiian flagtail, raccoon 
butterflyfish (Chaetodon lunula), and yellowfin goatfish.  Other fishes 
encountered include ringtail surgeonfish (Acanthurus blochii), barred jack 
(Carangoide ferdau), square-spot goatfish (Mulloidichthys flavolineatus), 
snowflake moray (Echidna nebulosa), and an unidentified goby (Gobidae).  
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Kahana Bay seaward of Huilua fishpond – Offshore of the fishpond, across 

the reef flat, the bottom is mostly sand with algae-covered rubble.  Common 
green algae encountered include Neomeris spp., Codium spp., Dictyosphaeria 
versluysii, Ulva spp., and Halimeda opuntia.  Brown algae are represented by 
Dictyota spp., Padina sanctae-crucis, Turbinaria ornata, and Martensia fragilis. 
Red algae are dominant with two introduced invasive speciesAcanthophora 
spicifera and Gracilaria salicorniacomposing the bulk of seaweeds observed.  

 
Corals are uncommon in the backreef flat.  Four taxa were observed: Porites 
lutea, Porites compressa, Pocillopora damicornis, and Pocillopora meandrina.  
Coral colonies here are mostly small (generally 2 to 20 cm across).  Few other 
non-coral invertebrates are seen here: ashy sea cucumber (Holothuria 

cinerascens) and Edward's portunid crab (Thalamita edwardsi) being 
exceptions.  
 
Juvenile fishes are common around boulders and coral colonies and include 
square-spot goatfishes, manini, Hawaiian domino damsel (Dascyllus albisella), 
raccoon butterflyfish, wrasses (Novaculichthys taeniourus and T. duperrey), and 
file fish (Cantherhines sp.).  Adult fishes encountered in the area include 

Hawaiian sergeant, stripebelly puffer (Arothron hispidus), brown surgeonfish 
(Acanthurus nigrofuscus), threadfin butterflyfish (Chaetodon auriga), wrasses 
(Stethojulius balteata and T. duperrey), and bluespotted cornetfish (Fistularia 
commersonii). A total of 13 fish species were observed associated with the reef 
flat area.  
 

5.0 Essential Fish Habitat Assessment 
 
The 1996 Sustainable Fishery Act amendments to the Magnuson-Stevens 
Fishery Conservation and Management Act and subsequent Essential Fish 

Habitat (EFH) Regulatory Guidelines (NOAA, 2002) describe provisions to 
identify and protect habitats of federally-managed marine and anadromous fish 
species. Under the various provisions, federal agencies that fund, permit, or 
undertake activities that may adversely affect EFH are required to consult with 

the National Marine Fisheries Service (NMFS).  
 
Congress defines EFH as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity.” EFH is further defined by 
the existing regulations (MSFCMA, 1996; NOAA, 2002).  “Waters” include 
aquatic areas and their associated physical, chemical, and biological properties 
that are used by fish and may include aquatic areas historically used by fish 

where appropriate; “substrate” includes sediment, hard bottom, structures 
underlying the waters, and associated biological communities; “necessary” is 
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defined as required to support a sustainable fishery and the managed species 
contribution to a healthy ecosystem; and “spawning, breeding, feeding, or 
growth to maturity” covers a species life cycle.  
 

5.1 EFH and Federally Managed Fish Species 
 
EFH provisions in MSFCMA designate that species harvested in sufficient 
quantities to require fisheries management may be subdivided into similar 
Management Unit Species (MUS).  Five MUS groups are currently managed in 
Hawaiian waters: bottomfish, pelagics, precious corals, crustaceans, and coral 
reef ecosystem (Table 1).  The Western Pacific Regional Fishery Management 
Council (WPRFMC) is moving towards an ecosystem‐based approach to 

fisheries management and has restructured its management framework from 
species‐based fishery management plans (FMPs) to place-based fishery 
ecosystem plans (FEPs).  The Hawaii Archipelago FEP establishes the 
framework under which the WPRFMC will manage fishery resources, and begin 
the integration and implementation of ecosystem approaches to management in 
the Hawaii Archipelago. This FEP does not establish any new fishery 
management regulations, but rather consolidates existing fishery regulations 

for demersal species. Specifically, this FEP identifies as MUS those species 
known to be present in waters around the Hawaii Archipelago and incorporates 
all of the management provisions of the Bottomfish and Seamount Groundfish 
FMP, the Crustaceans FMP, the Precious Corals FMP, and the Coral Reef 
Ecosystems FMP that are applicable to the area. 
 
In addition to EFH, the WPRFMC identifies Habitat Areas of Particular Concern 

(HAPCs) within EFH for all FEPs. Specific subsets of EFH, HAPCs are areas 
within EFH that are essential to the life cycle of federally managed coral reef 
species. In determining whether a type or area of EFH should be designated as a 
HAPC, one or more of the following criteria established by NMFS should be met: 
(a) the ecological function provided by the habitat is important; (b) the habitat 
is sensitive to human‐induced environmental degradation; (c) development 
activities are, or will be, stressing the habitat type; or (d) the habitat type is 

rare.  
 
The Project is located within the estuarine reach of South Kahana Stream.  
Nearby waters are designated as EFH (including water column and all bottom 
areas) for coral reef ecosystem, bottomfish, pelagic and crustacean MUS.  Of the 
thousands of species which are federally managed under the coral reef FMP, at 
least 27 (specifically juvenile life stages) are known to occur in the general 

vicinity the Project in Kahana Bay (AECOS, 2006, 2014; Fitzsimons et al., 2005).  

No pelagic, bottomfish, or crustacean MUS were observed in the 2014 surveys. 
Although not observed in the 2014 surveys, scalloped hammerhead sharks are 
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known to occur in Kahana Bay (C. Meyer, pers. comm).  Juvenile fishes of coral 
reef ecosystem MUS are common in Huilua fishpond and in Kahana Bay, to 
seaward of Huilua fishpond (AECOS, 2014).  
 
 

 
Table 1.  EFH Designations for Hawai‘i Archipelago FEP Management Unit 

 
 

Management 
Unit Species Complex EFH 

Pelagic Temperate species  
Tropical species  
Sharks 
Squid 

 

Eggs and larvae: the water column extending from 
the shoreline to the outer limit of the EEZ down to a 
depth of 656 ft. (200 m) 

Juvenile/adults: the water column extending 
from the shoreline to a depth of 3,280 ft. (1,000 
m) 

Bottomfish and 
Seamount 
Groundfish 

Shallow-water species (0 
to 50 fm) 

Eggs and larvae: the water column extending from 
the shoreline to the outer limit of the EEZ down to a 
depth of 1,310 ft. (400 m) 

Juvenile/adults: the water column and all bottom 
habitat extending from the shoreline to a depth of 
1,310 ft. (400 m) 

Bottomfish and 
Seamount 
Groundfish 

Deep-water species (50 to 
200 fm) 

Eggs and larvae: the water column extending from 
the shoreline to the outer limit of the EEZ down to a 
depth of 1,310 ft. (400 m) 

Juvenile/adults: the water column and all bottom 
habitat extending from the shoreline to a depth of 
1,310 ft. (400 m) 

Crustacean Spiny and slipper lobster 
complex 
Kona crab 

Eggs and larvae: the water column from the 
shoreline to the outer limit of the EEZ down to a 
depth of 490 ft. (150 m) 

Juvenile/adults: all of the bottom habitat from the 
shoreline to a depth of 330 ft. (100 m) 

Coral Reef 
Ecosystem 

All Currently Harvested 
Coral Reef Taxa (CHCRT) 

 
All Potentially Harvested 
Coral Reef Taxa (PHCRT) 

EFH for the Coral Reef Ecosystem MUS includes the 
water column and all benthic substrate to a depth 
of 330 ft. (100 m) from the shoreline to the outer 
limit of the EEZ for eggs, larvae, juveniles and 
adults 
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5.2 Fishes and Habitats in the Project Area 
 
The seafloor and water column of South Kahana stream and mouth, fishpond, 
Kahana Bay (offshore fishpond and nearshore) in the vicinity of the Project site 
that will be affected by the Project are considered EFH for coral reef, bottomfish, 

pelagics, and crustaceans (see Table 2).  The fishes and habitats in Kahana Bay 
are described in previous survey reports of the area (AECOS, 2006, 2014).  
These reports are summarized here. Section 4, above, provides environmental 
baseline conditions of Kahana Stream and Kahana Bay. Fish and habitat 
resource conditions are reiterated here for EFH analysis.  
 
Kahana Stream – Few fishes are regularly present directly below the existing 

South Kahana Stream bridge.  Only small mollies (Poecilia hybrids and 
indeterminate juveniles) are seen, while larger individuals school upstream 
near the mouth of an unnamed tributary.  Schools of mullet (Mugil cephalus), 
‘āholehole, and blackchin tilapia (Sartherodon melanotheron) are found both 
upstream and downstream of the Kamehameha Highway bridge.  Margins of the 
stream are home to various shrimp:  ‘opae huna (Palaemon debilis), ‘opae oeha‘a 
(Macrobrachium grandimanus), and ‘o‘opu akupa (Eleotris sandvicensis).  The 

silt bottom of the channel hosts the Hawaiian shrimp goby (Psilogobius 
mainlandi) living commensally with goby shrimp (Alpheus sp.), blood spotted 
crab (Portunus sanguinolentus), Samoan crab (Scylla serrata), and minstrel 
shrimp (Metapenaeopsis hilarula).   
 
A small, spring fed channel just mauka of the highway on the right bank is host 
to numerous ‘o‘opu naniha (Stenogobius hawaiiensis) and ‘o‘opu nākea (Awaous 

guamensis) as well as a few mollies and mullet. The stream channel at the 
Project site serves as passageway for native amphidromous animals like ‘o‘opu 
alamo‘o (Lentipes concolor), ‘o‘opu nōpili (Sicyopterus stimpsoni), and ōpae 
kala‘ole (Atyoida bisulcata).  These species, all present in the Kahana Stream 
system, travel downstream as larva, eventually migrating back upstream to 
suitable habitat as juveniles or adults. 
 

Kahana Stream Mouth – The 2014 survey (AECOS, 2014) observed juvenile 

flagtail (āholehole), surgeonfishes (Acanthuridae), and blacktail snapper.  Also 
occurring in smaller numbers are portunid crabs and a shrimp (Palaemon 
debilis). 
 
Huilua fishpond – Inside the fishpond, the bottom is sand and loose rubble. 

The rubble hosts algae (Padina sp., Hypnea sp., Dictyota acutiloba, Hydrolithion 

reinboldii, and Acanthophora spicifera).  Presence of Acanthophora spicifera 
increases towards the northeastern end of the pond. A total of 13 species of 
fishes were observed in the fishpond in the 2014 survey. Juvenile fishes 
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common in the pond include manini, blacktail snapper, Hawaiian sergeant, 
wrasses (Stethojulis balteata and T. duperrey), Hawaiian flagtail, raccoon 
butterflyfish, and yellowfin goatfish.  Other fishes encountered include ringtail 
surgeonfish (Acanthurus blochii), barred jack (Carangoide ferdau), square-spot 
goatfish, snowflake moray (Echidna nebulosa), and an unidentified goby 

(Gobidae).  
 
Kahana Bay seaward of Huilua fishpond – Offshore of the fishpond, across 

the backreef flat, the bottom is mostly sand with algae-covered rubble.  Corals 
are uncommon in the backreef flat.  Four taxa were observed: Porites lutea, 
Porites compressa, Pocillopora damicornis, and Pocillopora meandrina.  Coral 
colonies observed are mostly small (generally 2 to 20 cm across).  Juvenile 

fishes are common to the boulders and coral colonies and include square-spot 
goatfishes, convict tang, Hawaiian domino damsel (Dascyllus albisella), raccoon 
butterflyfish, wrasses (Novaculichthys taeniourus and T. duperrey), and file fish 
(Cantherhines sp.).  Other adult fishes encountered in the area include Hawaiian 
sergeant, stripebelly puffer (Arothron hispidus), brown surgeonfish (Acanthurus 
nigrofuscus), threadfin butterflyfish (Chaetodon auriga), wrasses (Stethojulius 
balteata and T. duperrey), and bluespotted cornetfish (Fistularia commersonii). 

A total of 13 coral reef fish species were observed associated with the offshore 
backreef flat area.  

Although not observed in the 2014 surveys, Kahana Bay serves as a scalloped 
hammerhead shark (Sphyrna lewini) nursery (C. Meyer, pers. comm). Research 
on scalloped hammerhead sharks indicates that adult sharks frequent inshore 
waters and bays for breeding and pupping from April to October, and the pups 
use bays (likely including Kahana Bay) as a nursery for those same months. 

Hammerhead shark pups typically remain in the bay they were born for 3 to 4 
months before moving offshore (Miller et al., 2013). 
 
 

 
Table 2. Fisheries management plan (FMP) and managed species potentially 

affected by the South Kahana Bridge Replacement Project.  Surveys from 2005 
(Fitzsimons et al., 2005) and 2014 (AECOS, 2014). 

 
 

PHYLUM, CLASS, ORDER,     

FAMILY  
     Genus species 

Common name, 
Hawaiian name Abundance Status 

Location 
codes 

  ACANTHURIDAE SURGEONFISH    
 Acanthurus triostegus convict tang, manini O Ind. 1, 2, 3, 6 
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Table 7 (cont.) 

 PHYLUM, CLASS, ORDER,     
 FAMILY  

     Genus species 
Common name, 
Hawaiian name Abundance Status 

Location 
codes 

 Acanthurus marginatus large eye conger; puhi 
ūhā 

--  6 

 Acanthurus blochii ringtail surgeonfish, 
pualu 

O Ind. 2,3 

  MULLIDAE GOATFISH O   
 Mulloidichthys 

flavolineatus 
square-spot goatfish, 

weke‘ā 
C Ind. 2,3,5 

 Mulloidichthys vanicolensis yellowfin goatfish, 
weke ‘ula 

O Ind. 2,3 

  POMACENTRIDAE DAMSELFISH    
 Abudefduf abdominalis Hawaiian sergeant, 

mamo 
O End. 1,2,3,6 

 Abudefduf sordidus blackspot sergeant -- Ind. 6 
 Abudefduf vaigiensis Indo-Pacific sergeant, 

mamo 
 Ind. 2 

 Dascyllus albisella Hawaiian dascyllus, 
ālo‘ilo‘i 

 Ind. 2,3 

  LUTJANIDAE     
 Lutjanus fulvus blacktail snapper, 

to‘au 
C Ind. 1,2,3,5 

  FISTULARIIDAE 
 

   
 Fistularia commersonii bluespotted 

cornetfish, nūnū 
R Ind. 3 

  MURAENIDAE 
 

   
 Echidna nebulosi Snowflake moray, 

puhi kāpā 
R Ind. 2 

  CARANGIDAE 
 

   
 Carangoide ferdau Barred jack, ulua R Ind. 2 
  KUHLIIDAE     
 Kuhlia xenura Hawaiian flagtail; 

āholehole 
C Ind. 1,2,3,5,6 

  LABRIDAE     
 Novaculichthys taeniourus rockmover wrasse O Ind. 3 
 Thalassoma duperrey saddle wrasse, 

hīnālea lauwili 
O End. 2 

 Stethojulis balteata Belted wrasse, 
‘omaka 

O End. 2 

  CHAETODONTIDAE     
 Chaetodon auriga threadfin 

buttefllyfish,  
kīākapu 

O Ind. 3 

 Chaetodon lunula raccoon butterflyfish, 
kīākapu 

O Ind. 2,3 
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Table 7 (cont.) 

PHYLUM, CLASS, ORDER,     
FAMILY  
     Genus species 

Common name, 
Hawaiian name Abundance Status 

Location 
codes 

  TETRAODONTIDAE     
 Arothron hispidus stripebelly puffer, 

‘o‘opu hue 
R Ind.  3 

  DIODONTIDAE     
 Diodon hystrix Giant porcupinefish; 

‘o‘opu kawa 
-- Ind. 6 

  GOBIIDAE     
 Asterropteryx 

semipunctatus 
halfspotted goby 

O Ind. 2 

 Psilogobius mainland Hawaiian shrimp 
goby 

-- Ind. 5 

  MUGILIDAE     
 Neomyxus leuciscus sharpnose mullet; 

uouoa 
O Ind. 2, 3, 6 

 Valamugil engeli Australian mullet -- Nat. 5 
  SYNODONTIDAE     
 Synodus ulae Hawaiian lizardfish; 

‘ulae 
-- Ind. 5,6 

  SPHYRAENIDAE     
 Sphyraena barracuda Great barracuda; 

kākū 
-- Ind. 5 

 
KEY TO SYMBOLS USED IN TABLE 2: 

Abundance categories: 
R – Rare – only one or two individuals observed. 
U – Uncommon – several to a dozen individuals observed. 
O – Occasional – seen irregularly in small numbers 
C – Common – observed everywhere, although generally not in large numbers. 
A – Abundant – observed in large numbers and widely distributed. 

Status categories: 
End – Endemic – species found only in Hawai‘i 
Ind. – Indigenous – species found in Hawai‘i and elsewhere 
Nat. – Naturalized – species were introduced to Hawai‘i intentionally, or accidentally. 

Location IDs: 
1 – observed in Kahana Stream mouth on June 23, 2014 
2 – observed on fishpond wall and inside Huilua fishpond June 23, 2014. 
3 – observed outside and to the southeast of Huilua fishpond in Kahana Bay June 23, 2014. 
4– observed in Kahana Bay boat ramp area June 23, 2014.  
5 - reported in South Kahana Stream mouth (Fitzsimmons et al., 2005). 
6 - reported in Huilua fishpond (Fitzsimmons et al., 2005). 

 

 
 

5.3 Assessment of Potential Impacts 
 

The following section includes a discussion of potential impacts resulting from 
both construction and operation of the Project on EFH.  Direct impacts to 
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marine biological resources at the bridge site would result from the physical 
habitat modification (soft bottom habitat to temporary bypass bridge pile 
surfaces) and sound emissions during pile driving for the temporary bypass 
bridge and shaft drilling for the construction of the replacement bridge and pile 
cutting for the demolition of the temporary bypass bridge.  Indirect impacts to 

the marine environment may occur during pile and pier construction and 
include sediments suspended during construction carried by currents to distant 
locations.   
 
Adult fishes are mobile and will actively avoid direct impacts from the Project 
activities, including sediments suspended in the immediate vicinity of the 
action.  Some impairment of ability of EFH managed species to find prey items 

could occur, but this effect should be temporary and spatially limited to the 
immediate vicinity of construction activities.  Most of the adult and juvenile 

MUS that use the EFH are not tied to artificial substrates, and routinely 
experience turbid conditions due to natural processes within the estuary and 
Kahana Bay.  For these reasons and those elaborated on further below, the 
adverse effects created by the Project would be temporary and minimal.  The 
summation of impacts from Project activities on EFH and FMP species is 

provided in Table 3.  
 
Physical Habitat Modification - The piles for the bypass bridge will be placed 

in soft bottom substratum.   The total area of the piles for the temporary bypass 
bridge will be 219.8 ft2 (20.3 m2).  Few fishes occur in this area, and those that 
do are found both upstream and downstream in the vicinity of the 
Kamehameha Highway bridge (AECOS, 2014).  These fishes may be temporarily 

displaced during construction of the bypass bridge. The alteration from soft 
bottom basin to pile structure will be temporary and is not expected to 
adversely affect fish populations, fish habitats, or fish foraging resources.  The 
impact on substrate properties is expected to be minimal based on the 
temporary nature of the bypass bridge.  Rates of recovery for the infaunal 
community are not known for this habitat in Hawai‘i, but are expected to be 

rapid: perhaps on the order of 6 weeks (Dr. Julie Bailey-Brock, UH Mānoa, pers. 

comm.).  
 
Permanent piles for the new bridge will occupy a total area of 188.4 ft2 (17.5 
m2). This area will be a permanent loss of EFH substrate, but in the long term, 
new piles will create habitats of greater physical complexity than presently 
exist (or replace those similar habitats associated with the old bridge being 
removed). 

 

Suspended Sediments - Potential impacts to fish populations from 

construction and operation of the Project may occur from degradation of water 
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quality.  Project construction and dredging will cause temporarily increases in 
the amount of suspended sediment in the water column.  It is anticipated that 
most demersal and pelagic fishes will avoid construction areas, and that 
potential impacts would be temporary and minor, resulting in displacement 
followed by rapid post-construction recolonization by these species.  Such 

avoidance would occur only in those areas where active in-water work is 
occurring (proposed to be 30 weeks in duration).  Impacts to water quality 
associated with Project activities will be temporary and minimized through silt 
curtains and other construction BMPs. 

 

Acoustical Impacts – The temporary bypass bridge will require driving hollow 

steel piles in place. This can be performed with impact hammers, which produce 
intense, sharp spikes of sound which can easily reach levels that injure fish. 

Vibratory hammers, on the other hand, produce sounds of lower intensity, with 
a rapid repetition rate. Sound pressure waves in the water from drilling and 
saw-cutting can affect fish, particularly those with a swim bladder. The extent of 
impact is influenced by factors such as species, fish size, physical condition, 
peak sound pressure and frequency, shape of the sound wave, depth of water, 
location of fish in the water column, amount of air in the water, size and number 
of waves on the water surface, bottom substrate texture, currents, presence of 

predators, and drill type and size (NMFS, 2004). Types of effects on fishes can 
include mortality from swim bladder rupture or internal hemorrhaging, 
changes in behavior and hearing loss (permanent or temporary; Vagle, 2003). 
The most commonly observed behavioral changes are temporary dispersal of 
fish schools.  
 
Recently, underwater noise criteria for fishes were revised and accepted for in‐

water projects following a multi‐agency agreement that included concurrence 
from National Marine Fisheries Service and the U.S. Fish and Wildlife Service 
(Fisheries Hydroacoustic Working Group, 2008). The underwater noise 
thresholds for fishes for behavioral disturbance and the onset of injury are 
presented in Table 4.   As a conservative measure, NOAA Fisheries and USFWS 
generally have used 150 dB as the threshold for behavioral effects to ESA-listed 
fish species (salmon and bull trout) for most biological opinions evaluating pile-

driving, citing that sound pressure levels in excess of 150 dB can cause 
temporary behavioral changes (startle and stress) that could decrease the 
ability of a fish to avoid predators (ICR Jones & Stokes and Illingworth and 
Rodkin, Inc., 2009).  
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Table 3.  Impact assessment summary of Project activities on FMP species. 

 
 

Project Activity Impact Assessment 

Physical Habitat 
Modification 

Pile installation may cause temporary disturbance and displacement of 
fishes.  The total area of the piles for the temporary bypass bridge will be 
219.8 ft2 (20.3 m2). The impact on substrate EFH is expected to be 
minimal based on the temporary placement of the bypass bridge.  
Permanent piles for the new bridge will occupy a total area of 188.4 ft2 
(17.5 m2). This area will be a permanent loss of EFH substrate, but in the 
long term, new piles will create habitat of greater physical complexity 
than presently exists. 

Suspended 
Sediments  

Short-term water quality impacts to EFH due to Project construction and  
channel dredging would most likely be limited to changes in turbidity 
levels and suspended solids in the immediate construction areas. Some 
change in dissolved oxygen (DO) may also occur, concomitant with 
sediment resuspension.  However, any increase in turbidity is expected to 
be localized and of short duration.  

Acoustical 
Impacts 

Noise from driving hollow steel piles during temporary bypass bridge 
construction, drilling concrete shafts during replacement bridge 
construction, and saw-cutting piles during demolition of temporary 
bypass bridge may cause temporary disturbance and displacement of 
fishes.  Expected SPLs from both Project activities are expected to be 
under the 180 dB threshold for small fish. Therefore, impacts to EFH are 
expected to be temporary and minimal. 

 

 
 

 
Table 4.  Effects on fishes from noise associated with drilling and driving piles.  

 
 

Predicted Effect Size of Fish Criterion 

Onset of Injury All fishes 206 dB 
 Fishes 2 grams or greater 187 dB 
 Fishes less than 2 grams 183 dB 
Behavioral Impacts† All fishes 150 dB 

† Behavioral criteria was not set forth by the Fisheries Hydroacoustic Working Group, so as a 
conservative measure, National Oceanic and Atmospheric Administration Fisheries and U.S. Fish and 
Wildlife Service generally use 150 dB root mean square as the threshold for behavioral effects to ESA-
listed fishes (e.g., salmon and bull trout) for most biological opinions evaluating pile-driving. However 
no current research supports this threshold.  
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It is expected that impacts from driving the steel piles would create sound levels 
of about 177 to 178 dB re 1 µPa dB, with an expected average SPL to be around 
177.5 dB (CALTRANS Compendium, 2012).  It is expected that impacts from 
drilling the concrete shafts would create sound levels of about 121.0 to 184.5 dB 
re 1 µPa dB, with an expected average SPL to be around 150 dB (Dazey et al., 

2012).  The implementation of “soft starts” (use of a low energy start) would 
minimize potential impacts to fish, since they would likely leave the area as 
drilling commenced.  Avoidance of the area would be temporary; construction 
would take place for approximately 12 weeks and occur during daylight hours.  
Adverse acoustic effects to EFH species resulting from driving piles and drilling 
shafts would be temporary and minimal. 
 

Saw-cutting is anticipated to result in a lower SPL than drilling activities, but 
would be a continuous noise.  Noise data obtained from a manufacturer’s data 

sheet for the type of equipment likely to be used to saw-cut the concrete suggest 
an in-water SPL of 132 dB re 1 µPa dB.  Avoidance of the area would be 
temporary as pile cutting would take place for approximately 1 day. Exposure to 
noise from saw-cutting activities is expected to result in no more than an 
insignificant level of behavioral modification in the form of temporary 

avoidance of the immediate area. 
 

5.4 Conclusion 
 
Impacts during construction of the temporary bypass bridge and replacement 
bridge would be localized and temporary.  The piles of the replacement bridge 
will provide additional physical complexity for fish resources.  Project BMPs are 

intended to help avoid/minimize impact to EFH, and with effective 
implementation they will contribute to minimal adverse impacts to EFH.  As 
such, the proposed action is expected to result in minimal adverse effects to 

EFH. 
 
 

6.0 Effects of the Action on ESA-listed Species 
 
This section analyzes the potential impacts that the proposed replacement 
bridge Project is expected to have on green and hawksbill sea turtles, Hawaiian 
monk seals, and humpback whales.  Each subsection addresses the individual 
stressors expected to result from the Project.  The analyses are based on 
construction methods, required conditions and BMPs, the biology and life 
history characteristics of the protected species, and on the overlaps between 

habitats used by the species and the Project action area.  
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The proposed action is expected to interact directly or indirectly with ESA-listed 
species through the following stressors: 

 Collision with vessels 
 Direct physical impact 
 Disturbance from human activity and equipment operation 

 Exposure to elevated noise levels 
 Exposure to elevated turbidity 
 Exposure to waste and discharges 
 Effects on proposed Hawaiian monk seal critical habitat 

 

6.1 Collision with Vessels 

 

Completion of the proposed action will require the operation of various support 
vessels operating in nearshore waters.  Kahana Bay and Kahana stream channel 
are too shallow to stage construction using large boats or barges. Small vessels 
may include powerboats and rowboats used to install and remove silt curtains, 
and to position floating platforms used for debris catchment.    
 
Sea turtles and marine mammals must surface to breathe and they are known to 

rest or bask at the surface.  Therefore, when at or near the surface of the water, 
these animals are at risk of being struck by vessels or their propellers as vessels 
transit to and from as well as in and around the Project site.  Potential injuries 
and their severity would depend on a number of factors:  the size and speed of 
the vessel, the part of the vessel which strikes the animal, and the body part 
impacted.  Injuries may include bruising, broken bones or carapaces, and 
lacerations.  In the case of smaller animals, such as sea turtles and seals, 

collisions with even small vessels could result in death.   
 
The recovery plan for green sea turtles indicates that boat collision is a major 
threat to these turtles in the main Hawaiian Islands (NMFS & USFWS 1998).  
Boat collision is not identified as a significant risk for hawksbills, monk seals, or 
humpback whales.  However, the recovery plans for all of these ESA-listed 
animals suggests that the incidence of collision is expected to increase as vessel 

size, speed, traffic density, and animal density increase. 
 
Existing information about sea turtle sensory biology suggests that sea turtles 
rely more heavily on visual cues, rather than auditory, to initiate threat 
avoidance.  Research also suggests that sea turtles cannot be expected to 
consistently notice and avoid vessels that are traveling faster than 2 knots 
(Hazel et al., 2007).   Vanderlaan and Taggart (2007) report that the severity of 

injury to large whales is directly related to vessel speed.  They found that the 

probability of lethal injury increased from 21% (for vessels traveling at 8.6 
knots) to over 79% (for vessels traveling at 15 knots or more).  Additionally, 
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since collisions with whales have been reported for both slow and fast moving 
vessels, it appears that, in at least some situations, whales may either be 
unaware of a vessel’s presence or are unable to determine the vessel’s 
proximity and/or vector of approach based on available acoustic cues. 
Consequently, vessel operators must be responsible to actively watch for and 

avoid sea turtles and marine mammals, and to adjust their speed based on 
expected animal density and on lighting and turbidity conditions to allow 
adequate reaction time to avoid marine mammals. 
 
Based on the relatively low number of vessel trips expected to be conducted as 
part of the proposed action, and upon the expectation that the vessels would be 
operated in accordance with the NMFS/PRD-recommended BMP that require 

vessel operators to carefully watch for and avoid protected species, we consider 
the risk of collision between Project-related vessels and protected species to be 

discountable. 
  

6.2 Direct Physical Impact 
 
The proposed action includes in-water work that would result in materials 

being placed on the stream, like anchors, piles, and silt curtain apparatus. 
Additionally, chunks of concrete and other debris may inadvertently fall into the 
water during over-water work.  These activities and events have the potential to 
directly strike ESA-listed marine animals.  Potential injuries and their severity 
will depend on the animal’s proximity to the bottom when struck, the angle of 
the strike, and the body part impacted.  Injuries may include cuts, bruises, and 
broken bones, cracked or crushed carapaces, and amputations, any of which 

could result in the animal’s death.   In some cases, animals could be pinned to 
the bottom and drowned. 
 
Marine mammals and sea turtles may avoid the Project area on their own due to 
on-going activities.  Additionally, Project BMPs require the Project manager and 
contractor to postpone or halt work when ESA-listed marine mammals are 
within 50 yards, and require all materials and equipment to be lowered to the 

sea floor in a controlled manner. Based on this information, we have 
determined that the potential for direct physical impact is extremely remote 
and the risk of an ESA-listed animal being impacted by material or equipment 
sent to the bottom is discountable. 
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6.3 Disturbance from Human Activity and Equipment Operation1 

 
As detailed above, the proposed action includes work in and above marine 
waters where ESA-listed species may be directly exposed to Project-related 
activity.  These animals may experience a startle reaction and resulting stress if 

they encounter certain construction activities.  The reaction could range from 
an animal approaching to investigate the activity, to panicked flight when an 
animal injures itself in an attempt to flee.  Because sea turtles and marine 
mammals typically avoid human activity, the expected effect of this interaction 
would be an avoidance behavior leading to an exposed animal rapidly but 
temporarily leaving the Project area without injury. 
 

The Project BMPs require that the Project manager and contractor reduce the 
likelihood of this interaction by watching for and avoiding protected marine life 
before commencing work and by postponing or halting operations when 
protected species are within 50 yards of Project activities.  As such, we have 
determined that disturbances due to exposure to human activity and equipment 
operation would be infrequent and non-injurious, resulting in insignificant 
effects on the ESA-listed marine species. 

 

6.4 Exposure to Elevated Noise Levels 

 
The proposed action includes driving 70 steel pipe piles to support the 
temporary bypass bridge and drilling 15 concrete shafts to support the 
replacement bridge. The proposed action includes saw-cutting existing piles on 
the bridge. Pile-driving, pile-drilling, and saw-cutting can produce high intensity 

in-water sound levels, and high intensity sound is capable of causing injury or 
adverse behavioral modifications for marine mammals and sea turtles. Effects 
vary with the frequency, intensity, and duration of the sound source, as well as 

the hearing characteristics of the affected animal. Effects may include: physical 
injury and/or permanent hearing damage; behavioral impacts through 
temporarily reduced sensitivity also referred to as temporary threshold shifts 
(TTS), temporarily masked communications or acoustical environmental cues; 

and modified behavior ranging from attraction to avoidance.  
 
The effects thresholds currently used by NMFS are marine mammal specific and 
based on levels of harassment as defined by the Marine Mammal Protection Act 
(MMPA). For exposure to sounds in water, >180 dB and >190 dB are the 
thresholds for Level A harassment (i.e., injury and/or TTS) for cetaceans and 
pinnipeds, respectively.  The thresholds for Level B harassment for all marine 

mammals in the form of TTS and other behavioral impacts are >160 dB for 

                                                             
1 This disturbance excludes disturbance from acoustic impacts discussed below. 
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impulsive noises and >120 dB for continuous noises.  Currently, no acoustic 
thresholds have been established for sea turtles. Consequently, the marine 
mammal thresholds will be used for sea turtles as well, with the exception that 
the 160 dB threshold will be applied for both impulsive and non-impulsive 
sources for sea turtles, under the assumption that these thresholds are likely to 

be conservative.  
 
Sound can be measured and quantified in several ways, but the logarithmic 
decibel (dB) is the most commonly used unit of measure, and sound pressure 
level (SPL) is a common and convenient term used to describe intensity.  In 
water, sound pressure is typically referenced to a baseline of 1 micro Pascal (re: 
1 μPa), as opposed to the 20 μPa baseline used for air measurements. To assess 

the potential impact of a sound on marine resources, NMFS often assesses 
impacts based on the root-mean-square (dBrms) of an acoustic pulse.  This is 

the portion of the pulse that contains 90% of the sound pressure.  In the interest 
of brevity, all further references to SPL assume dBrms re 1 μPa, unless specified 
otherwise. 
 
Transmission loss (attenuation of sound intensity over distance) varies 

according to several factors in water, such as water depth, bottom type, surface 
conditions, salinity, and the amount of suspended solids in the water. Sound 
energy dissipates through mechanisms such as spreading, scattering, and 
absorption (Bradley and Stern, 2008). Spreading refers to the apparent 
decrease in sound energy at any given point on the wave front because the 
sound energy is spread across an increasing area as the wave front radiates 
outward from the source. In unbounded, homogeneous water, sound spreads 

out spherically, losing as much as 7 dB for each doubling of range. When 
vertically bounded such as by the surface and substrate, sound may expand 
cylindrically losing only about 3 dB with each doubling of range. Scattering 

refers to the sound energy that leaves the wave front when it “bounces” off a 
surface or particles in the water. Absorption refers to the energy that is lost 
through conversion to heat due to friction. Irregular substrates, rough surface 
waters, and particulates in the water column increase scattering loss, while soft 

substrates, such as mud and silt increase absorption loss. 
 
Sound typically dissipates more rapidly in shallow, turbid waters over soft 
substrates.  The shallow waters of most harbors and marinas, with silt and mud 
bottoms, are considered poor environments for acoustic propagation because 
sound typically dissipates more rapidly under those circumstances. Kahana Bay 
is shallow (less than 1.5 m or 5 ft deep throughout), and we expect this to help 

attenuate any elevated noises due to the Project activities.  
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Underwater sound created during construction activities propagates through 
the drilling and driving unit, radiating sound into the water and substrate. Data 
reported in the literature indicate that high peak sound pressure is a critical 
factor in assessing potential injury to or mortality of protected species such as 
marine mammals (Wardle et al., 2001).  

 
No site-specific noise measurements for drilling or driving are available for 
Kahana Bay. Therefore this analysis for the drilling and driving activities of the 
Project is based on information from recent studies (Nedwell and Brooker 2008 
and Caltrans Compendium, 2012), under the assumption that the reported 
sound levels will closely approximate sound levels expected from pile 
installation drilled in a similar manner. The study reported pile drilling 

activities with an auger to result in RMS SPLs ranging from 105 to 139 dB re 1 
μPa dB at distances ranging from 28 to 2130 meters.  A fit for the measured data 

has indicated a source level for the drilling noise of 162 dB re 1 μPa at 1 meter. 
The auger method of pile drilling used in the study presented much lower 
calculated source SPLs than more common pile driving methods (up to 237 dB) 
and thus, appear to be acoustically quieter.  Accurately predicting received 
noise levels at a given range (isopleth) requires complex equations and detailed 

information that is rarely available. Typically, predictions are made by 
estimating spreading loss based on the equations RL =  SL – 20LogR, for 
spherical spreading, and RL = SL – 10LogR for cylindrical spreading, where RL is 
the received level, SL is the source level, and R is the range in meters.  Actual 
spreading loss is thought to be somewhere between the two, with absorption 
and scattering increasing the loss. In the absence of site specific transmission 
loss data, RL = SL – 15LogR is often used to estimate the RLs for actions in the 

relatively shallow near shore marine environments.  Because the drilling will be 
done in relatively soft substrates (silt bottom), the drilling noise level for the 
Project would be close to the average SL in Nedwell and Brooker (2008), 

however to be conservative the highest level reported is used (147 dB re:1 μPa 
@10m). Applying practical spreading loss to the RMS SPL suggests ranges of 
less than 10 meters for the 160 dB isopleth and 224 m, respectively to the 120 
dB isopleth (Table 5). While there are no available measurements for saw-

cutting, it is anticipated to result in a lower SL than drilling activities.  Based on 
the best available information, the shut-down ranges are proposed at the 
farthest expected threshold ranges: 631 and 468 m for marine mammals during 
drilling and hydraulic vibratory extraction of piles, respectively; and 74 m for 
marine mammals and sea turtles during pile driving.  The range for the distant 
shutdown locations (631 and 468 m) will be flexible, to adjust those ranges 
inward should acoustic monitoring indicate shorter ranges to the threshold 

isopleths. 
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Based on the best available information and the shallow waters of Kahana Bay, 
we expect that no marine mammals or sea turtles would be exposed to project-
related in-water noise levels that approach the thresholds for the onset of TTS 
or other physical impacts. Accordingly, exposure to project-related elevated 
noise is expected to result in no more than the temporary avoidance of the 

immediate area, which would have insignificant effects on ESA-listed marine 
mammals and sea turtles. 
 
 
 

 

Table 5.  Source of acoustics and noise levels based on Nedwell and Brooker, 

2008 and CALTRANS Compendium, 2012 (dBrms @10m). 
 

 

Source 
SL dB 
rms 180 dB 160 dB 

120 dB Marine 
Mammals 

Pre-drilling Average 147 <10m <10m 224 m 
Saw Cutting N/A N/A N/A N/A 

18” Concrete Impact 166 N/A 25 m N/A 

12” Steel H Impact 175 <10m 55 m N/A 

12” Steel H Vibratory 150 <10m N/A 300 m 

24” Steel pipe pile 177 N/A N/A N/A 
 

 
 

6.5 Exposure to Elevated Turbidity 
 
The proposed action is expected to result in small-scale, short-term in-water 
substrate disturbances due to the pile installation and saw-cutting, and these 
activities could result sediments becoming mobilized in the water column. 
Given that sea turtles and marine mammals breathe air instead of water, 
increased turbidity should not adversely affect their respiration or other 
biological functions.  Although these animals may be found in turbid waters, 

they may avoid dense turbidity plumes in favor of clearer water. 
 
The proposed action includes the requirement to install silt curtains around the 
work site to contain mobilized sediments.  Any mobilized sediments are 
expected to be short-term, and more or less completely contained within the silt 
curtains.  Turbidity outside the planned containment area is expected to be 
indistinguishable from background levels.  As such, exposure to project-related 

elevated turbidity is expected to have insignificant effects on ESA-listed sea 
turtles and marine mammals. 
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6.6 Exposure to Wastes and Discharges 

 
Construction and vessel wastes may include plastic trash bags that may be 
ingested and cause digestive blockage or suffocation, or if large enough, along 
with discarded sections of rope or lines, may entangle marine life.   

Equipment spills and discharges are likely to consist of drill tailing and tremie 

grout/mortar and hydrocarbon-based chemicals such as fuel oils, gasoline, 
lubricants, hydraulic fluids, and other toxicants, which could expose protected 
species to toxic chemicals. Depending on the chemicals and their 
concentration, exposure may result in a range of effects from avoidance of an 
area to death. 
 

Local and federal regulations prohibit the intentional discharge of toxic wastes 
and plastics into the marine environment.  Additionally, project BMPs include 
measures intended to prevent the introduction of wastes and toxicants into the 
marine environment at the work site.  Based on this information, we expect that 
discharges and spills are unlikely to occur, or would be small, infrequent, and 
quickly cleaned up if they do occur.  Therefore, exposure to construction 
wastes and discharges that may result from this action are expected to result 

in insignificant effects on protected marine species. 
 

6.7 Effects on Hawaiian Monk Seal Critical Habitat 

 
The proposed project is expected to have no long-term effect on the foraging 
characteristics or upon the quality or quantity of monk seal prey.  Due to its 
distance from known haul-out and pupping areas, the work is not anticipated to 

affect the characteristics of any pupping, nursing, or haul- out areas.  Marine 
waters in the depth range of 0 to 500 m are the only essential feature of monk 
seal critical habitat that may be impacted by the planned work.  Project-related 
in-water noise levels may temporarily deter monk seals from entering an area 
within 500 yards around Kahana Bay.  The area that might be avoided is not 
known to provide significant monk seal forage resources, and the project is not 
expected to have any impact on monk seal forage resources. Avoidance of the 

ensonified area would not hinder monk seal access up and down the coast past 
the bay, and the period of possible avoidance should not exceed 2 months.  
Therefore, because the only impact on monk seals would be the possible short 
term avoidance of an area with no known significant resource value, the 
impacts of the proposed action on the accessibility of the area for Hawaiian 
monk seals would be insignificant. 
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7.0 Conclusions 
 
Based on the analysis of the possible impacts on ESA-listed species and critical 
habitat provided above, the potential stressors posed by the proposed 
improvements at the South Kahana Stream Bridge would result in insignificant 

impacts, or the likelihood of impacts would be discountable, for ESA-listed sea 
turtles and marine mammals and on critical habitat for Hawaiian monk seals.  
As such, the proposed action may affect, but is not likely to adversely affect, any 
ESA-listed marine species under NMFS jurisdiction. 
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