4 ENVIRONMENTAL IMPACTS

This chapter provides an evaluation of the potential direct, indirect, and cumulative impacts to
the affected environment described in Chapter 3, resulting from implementing vessel operational
measures to reduce ship strikes of North Atlantic right whales under any of the five action
alternatives being considered by NMFS. With regard to Alternative 6, the proposed action,
because under this alternative the proposed operational measures would expire five years after
they become effective, the annual economic impacts described in this chapter (Section 4.4)
would only last five years. The major positive impacts on right whales described in Section 4.1.6
also would occur only during the five-year period the measures would be in effect.

4.1 Biological Impacts on the North Atlantic Right Whale

NMES has designed the proposed vessel operational measures to reduce the threat of ship strikes
as a major cause of right whale mortality and serious injury. During the period these measures
would be in effect, NMFS expects that implementation of the proposed action will result in fewer
right whale deaths, and therefore, could facilitate population growth and recovery.'

Because the population of North Atlantic right whales is small and the population growth rate
has declined from an estimated 1.05 in 1980 to 0.92 in 1997 (at a 1.00 rate, the population
would be stable), a more favorable growth rate could be achieved by preventing even a small
number of right whale deaths (Caswell ef al., 1999). In addition to a decline in the population
growth rate, Kraus et al. (2005) indicated that the mortality rate had increased between 1980 and
1998 to a level of 4 percent (=1 percent). If survivorship continues to decline at current rates, the
Caswell et al. (1999) model predicts extinction in less than 200 years. Protective measures will
help reverse this declining trend by reducing the number of right whale deaths, and in time, the
population growth rate would rise. In addition, if it were to rise and remain above 1.00 — that is,
replacement level — the population would no longer be facing extinction in the long term.

Fujiwara and Caswell (2001) predicted that preventing the death of just one whale a year could
have a positive impact on the population. If this “saved” whale were a female, then it would have
an even more substantial impact on the population. Preventing the death of two female whales
per year would result in an increasing population growth rate. This study also indicates that the
decline in population growth rate is linked to reduced survival probability rates for mother
whales. Vessel operational measures proposed for the SEUS region in particular — the only
known calving ground for right whale mothers and calves — would play an essential role in
reducing the number of female (and juvenile) deaths, a key component to the recovery of the
population.

While the actual number of ship strikes that could be prevented by implementing each alternative
cannot be calculated at this time, it is reasonable to assume that each action alternative has some

' An increase in population growth rate based on ship strike reduction measures assumes that mortalities from
entanglement or natural deaths remain the same or decrease as well.

? These population growth rate values were computed by a model that utilized estimates of survival probability and
reproductive rate (Caswell et al., 1999).
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potential to prevent at least one death or serious injury per year, which would have a positive
impact on the population. Preventing nonnatural mortalities will bring right whales closer to the
potential biological removal (PBR) levels for the population (Section 1.1.1), and ultimately help
the population grow toward its optimum sustainable population (OSP).

All of the action alternatives — Alternatives 2, 3, 4, 5 and 6 — would result in a reduction in the
number and/or severity of right whale “takes” (Sections 1.5.1 and 1.5.2) under the Marine
Mammal Protection Act (MMPA) and Endangered Species Act (ESA). This reduction would
have minor to significant, direct, positive effects on the population, depending upon the
alternative. This would also result in an indirect positive impact on NOAA’s mandate under
these statutes to reduce the taking of right whales and to aid in the recovery of an endangered
species.

The remainder of this section describes the potential biological impacts on the North Atlantic
right whale that would result from implementing the No Action Alternative and each of the
action alternatives. The impacts are analyzed by region (the boundaries of the regions are
described in Section 1.4):

* Southeastern US (SEUS)
* Mid-Atlantic US (MAUS)
* Northeastern US (NEUS)

The following discussions of the biological impacts of the proposed changes to vessel operations
are by alternative, and the analysis is largely qualitative. Some limitations and uncertainties in
current knowledge do not allow development of an accurate quantitative model to project the
number or percentage of ship strikes that would be prevented by the proposed action and
alternatives or how much this decrease in ship strikes would increase the population growth
rate.” Creating such a model would require, among other things, real-time information on the
exact location and number of vessels and the exact locations, numbers, and depths of right
whales in the water column. In addition, sufficient historical data on the fates of the whales with
respect to the speed and type of vessel implicated would also be needed, as well as data on whale
behavior, including reactions to approaching vessels based on various activities such as feeding,
mating, resting, and the role of vessel speed on a whale’s ability to avoid an oncoming vessel.
NMEFS funding for studies of these factors may be available in the future.

Some of the criteria and information used to qualitatively evaluate the effects of the measures
identified in each of the alternatives on the right whale population include:

* Right whale distribution and occurrence.

* Vessel operating speeds.

* Ability of the whales to avoid vessels.

* Vessel size and hydrodynamic effects at various speeds.

3 As stated earlier, the positive impacts resulting from the operational measures are expected to reduce the likelihood
and severity of ship strikes at current shipping levels. However, the number of large vessels in the world’s oceans
are expected to double over the next two to three decades to keep up with increased volumes of traded cargo
(NMFS, 2005d).
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4.1.1 Alternative 1 — No Action Alternative

The No Action Alternative would have significant, direct, long-term, negative effects on the
North Atlantic right whale population because no actions beyond those already in place would be
taken to reduce the threat of ship strikes. The number of ship strikes in recent years indicates that
current measures are not sufficient to protect right whales. Under the No Action Alternative, ship
strikes would likely continue at the same rate, or — perhaps more likely — increase with the
predicted increase in commercial shipping. Applying the predictions by Caswell et al. (1999), if
ship strikes were to continue at current rates or increase, the western population of the North
Atlantic right whale would be extinct within 200 years.

4.1.1.1 Northeastern United States (NEUS)

The NEUS contains several key feeding areas, including the designated critical habitat in Cape
Cod Bay, where right whales feed, socialize, and mate. Right whale behavior in this region
makes the animals particularly susceptible to ship strikes. When right whales are feeding,
mating, and socializing, they appear to be less aware of oncoming vessels (Mayo et al., 2004;
Nowacek et al., 2004). Given that relatively high densities of both right whales and ships occur
in this area, the likelihood of ship strikes is high. Of all recorded ship strikes internationally, the
majority (over 70 percent) occurred in the North Atlantic (US and Canadian waters). While this
could be a function of the amount of traffic, it may also be a reflection of higher reporting rates
in these areas (Jensen and Silber, 2003). Without new operational measures to protect whales in
this region, vessel strikes would continue, thereby threatening the small population.

As in the other geographic regions, current conservation measures would continue under the No
Action Alternative. Current measures have proven to be insufficient to protect right whales from
ships strikes, as is indicated by the number of recorded ship strikes that have occurred over the
last few years. For instance, eight known right whale deaths from ship strikes occurred between
2001 and 2005 (Nelson et al., 2007). Taking no additional actions would lead to significant,
direct, long-term, negative impacts in the NEUS by hindering the survival and recovery of the
western population of the North Atlantic right whale.

4.1.1.2 Mid-Atlantic United States (MAUS)

The MAUS includes waters along the coast where whales tend to occur close to shore at certain
times of the year. The majority of the whales that occur in this area are migrating from feeding
grounds in the north and calving grounds in the south, although nonmigratory whales have been
sighted in this area on occasion. Ships must pass through this habitat to get to port, which places
right whales in danger of ship strikes. The general north-south direction of migrating right
whales intersects with the east-west direction of vessels traveling in and out of ports in this
region, which intensifies the need for action in the MAUS, where current right whale protection
measures are minimal.
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With the exception of mariner education and other voluntary measures, there are virtually no
active ship strike reduction measures in the MAUS. Therefore, the No Action Alternative, which
would continue to rely on these measures alone, would have a potentially significant, direct,
long-term, negative impact on the western population of North Atlantic right whales. Without the
recommended protective operational measures, ships would continue to use a broad choice of
routes at customary sea speeds to enter each port and the chances of striking a right whale would
remain high because ship traffic in and out of ports is heavy in the MAUS (Section 3.4.1.4).

Any vessel strike, especially one resulting in serious injury or death, would have a significant,
direct, long-term, negative effect on the small, critically endangered right whale population.
Because most right whales using coastal MAUS waters are presumably pregnant females,
mothers, juveniles, calves, or members of the population representing the population’s
reproductive potential and therefore most important to recovery, failure to implement the
recommended operational measures in the MAUS, as in the SEUS, would result in continued
ship strikes, and severely hinder the population’s capacity to recover.

4.1.1.3 Southeastern United States (SEUS)

The SEUS is the only known calving ground for North Atlantic right whales, i.e., it is a location
vital to the population. It is a very high-risk area for pregnant females, new mothers, and calves.

The No Action Alternative would have a significant, direct, long-term, negative impact on the
right whale population because it would allow the threat of ship strikes to remain at current
levels or increase with the expected increase in ship traffic (NMFS, 2005d). Without protective
measures, ship strikes are expected to continue, which could result in continued, negative
impacts to pregnant females, new mothers, calves, and juveniles — all vital reproductive
components of the population.

Whale calves and juveniles are much more susceptible than adults to serious injury or death from
ship strikes; one reason for this may be that they spend more time at the surface than adults do.
Calves are also slower swimmers than adults, do not dive as deep or as long, and spend more
time at the surface while nursing. Of 16 right whale mortalities by ship strikes recorded between
1970 and 1999, almost one-third — 31 percent, or five individuals — were calves and juveniles,
and three others were no more than two years old (Knowlton and Kraus, 2001). Over the same
period, of 56 documented right whales seriously injured (as defined by Knowlton and Kraus,
2001) by ship strikes or entanglement, more than one-third were calves or juveniles; the others
were adults (Knowlton and Kraus, 2001). Vessels of all sizes can seriously harm calves and
juveniles. In addition, a vessel strike to a new mother leaves a calf alone, which is most likely to
lead to the death of the calf. The death of any one member of the population would seriously
hinder recovery of the population and, in fact, could contribute directly to the extinction of the
western stock of the North Atlantic right whale within the next 200 years (Section 1.1.1).

4.1.2 Alternative 2 — Mandatory Dynamic Management Areas

Implementing speed restrictions in Dynamic Management Areas (DMAs) under Alternative 2
would have minor, direct, long-term, positive effects on the right whale population because it
would lower the potential for ship strikes of right whales throughout the range of the species
within US waters and the EEZ. However, because the only operational measure proposed under
Alternative 2 is the use of DMAG, this alternative is less likely than the other action alternatives
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to reduce ship strikes sufficiently to promote population recovery. Speed restrictions associated
with DMAs are expected to reduce the severity of ship strikes, although unlike Alternatives 4, 5,
and 6, which include recommended shipping routes, this alternative does not reduce the co-
occurrence of whales and vessels unless mariners choose to route around a DMA. Furthermore,
whereas the other alternatives are based on the known occurrence of whales at certain times of
the year, DMAs would only occur where and when unexpected aggregations are sighted. The
probability of whales being sighted is contingent on the several conditions, including the ability
to fly aerial surveys (which are weather-limited), the availability of adequate funding, and the
capacity to survey the entire range of the population on any day (Section 1.1.1). Sightings
reported from non-NMFS vessels or aircraft would either trigger a Dynamic Area Management
(DAM) measure under the Atlantic Large Whale Take Reduction Plan (ALWTRP) or a DMA
under the ship strike reduction program. However, there are only two institutions (Provincetown
Center for Coastal Studies and Whale Center New England) whose reports NMFS would be able
to rely on to implement a DAM or a DMA without verifying the sighting. From 2002, (when the
ALWTRP DAM program began) through November 2006, half the implemented DAMs resulted
from sightings from sources other than NMFS surveys. Even though there are mechanisms
through which DMA may be implemented even with limited resources, funding limitation on the
number of aerial surveys flown by NMFS would still limit the effectiveness of DMAs as a
protection measure.

When right whales are sighted and a DMA is implemented, ships would be required to adhere to
speed restrictions while in the designated area, which may allow the whales and mariners to
avoid collision and reduce the severity of a ship strike: research indicates that ship strikes
recorded at speeds under 14 knots tend to result in minor to serious injuries; ship strikes that
occurred at 14 knots and greater tend to result in serious injury or death (Laist ef al., 2001;
Jensen and Silber, 2003). Alternatively, mariners may opt to route around the defined area, thus
minimizing the chance for a collision. DMAs provide temporary measures to protect right whales
when they are sighted in aggregations of three or more individuals. When right whale sightings
trigger a DMA, the restrictions are expected to be in place for 15 days and lifted if whales are no
longer sighted or extended if whales are re-sighted. Therefore, these temporary restrictions
would provide short-term protective measures during times and in areas where no other measures
(i.e., SMAs) are in place.

4.1.2.1 NEUS

Implementing Alternative 2 would have minor, direct, long-term, positive effects on right whales
in the NEUS. The effectiveness of DMAs in protecting right whales in the NEUS is limited by
the difficulty to locate them by aerial surveys in rough seas or poor weather conditions. Routine
aerial surveys are flown over this area to locate right whales, but the Northeast is more prone to
rough seas than the other regions. Rough seas limit detectability of whales, and submerged
whales also go undetected. As a result, DMAs may not occur at all due, in some cases, to the low
probability of detection. Finally, aerial surveys are expensive, logistically difficult, and cannot
assure 100 percent coverage of all areas at all times.

4.1.2.2 MAUS

Implementing a DMA program in the MAUS would have minor, direct, long-term, positive
effects on right whales. Aerial surveys to identify aggregations of right whales are not conducted
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as frequently throughout the entire MAUS as in the NEUS and SEUS; without the ability to
identify right whales aggregations that might trigger DMAs, this operational measure would not
prove effective as a management measure. Implementing DMAs as the sole operational measure
in the MAUS, without increasing survey efforts, would provide a low level of protection to right
whales.

4.1.2.3 SEUS

Implementing actions identified in Alternative 2 would have minor, direct, long-term, positive
effects on right whales in the SEUS. Aerial surveys are conducted systematically during the
season when right whales utilize the SEUS as a calving ground. Although implementing a DMA
program as an independent operational measure would have an overall positive impact on right
whales, this alternative may not provide sufficient conservation value to reduce ship strikes and
meet the ultimate goal of aiding the recovery of the right whale population, due to limitations of
the effectiveness of aerial surveys as described in the preceding sections.

4.1.3 Alternative 3 — Speed Restrictions in Designated Areas

Implementing the ship-speed restrictions considered under Alternative 3 would result in direct,
long-term benefits to the right whale population. This FEIS analyzes establishing ship-speed
restrictions of 10, 12, and 14 knots. Generally, lower speed restrictions would result in a
decreased probability of serious injury or death. A comparison of the impacts on right whales at
each of these speed restrictions is provided after the background information on the relationship
between vessel speed and the severity and occurrence of ship strikes presented in the following
paragraphs.

Records of right whale ship strikes (Knowlton and Kraus, 2001) and large whale ship strike
records (Laist et al., 2001; Jensen and Silber, 2003) have been compiled, and all indicate vessel
speed is a principal factor in ship strikes. In assessing records in which vessel speed was known
Laist ef al. (2001) found “a direct relationship between the occurrence of a whale strike and the
speed of the vessel involved in the collision.” The authors concluded that most deaths occurred
when a vessel was traveling in excess of 14 knots.

Vanderlaan and Taggart (2007) asserted the probability of a vessel-whale encounter as a
function of speed using a random walk model. This model addressed the question of whether
slower vessels that spend more time in an area pose more of a risk to right whales than those
traveling faster and, therefore, spending less time in the area. The model demonstrates that the
encounter probability increases with decreasing speed, but only at speeds of six knots or less.
Therefore, a vessel reducing its speed from 24 knots (or any other speed between 24 and 10
knots) to 10 knots would not increase the encounter probability (see Figure 4-1). The encounter
probability changes with the number of vessels, and would show different results if this model
used multiple whales and various sizes or speeds for the whale and vessel. To ensure that these
variables would not increase encounter probability at 10 knots, NMFS independently conducted
a sensitivity analysis using a random walk model, and tested the additional variables mentioned
above. The outputs of this sensitivity analysis agreed with the findings of the Vanderlaan and
Taggart (2007) random walk model. In conclusion, slower vessels do not increase the risk of ship
strike simply by transiting through an area for a longer time, unless the vessel is traveling at a
speed of six knots or less.
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Probability of a Vessel-Whale Encounter as a Function of Speed
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Source: Vanderlaan and Taggart (2007), Encounter probability within a 1 km? domain estimated using a
random walk model in two dimensions of a 16.5 m whale swimming at 1.5 ms™ in the presence of an
example vessel (125 m length and 20 m beam). The lines represent the domain with one whale and one
vessel (solid), two vessels (dash), and five vessels (dash dot).
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Jensen and Silber (2003) identified 292 records of known or probable ship strikes of all large
whale species from 1975 to 2002. In 58 of the records, ship speed at the time of collision was
known: it ranged from two to 51 knots, with an average of 18.1 knots. The majority (79 percent)
of the strikes occurred at speeds of 13 knots or greater. When the 58 records are grouped by
speed, vessels traveling at 13-15 knots made up the largest group, followed by those traveling at
16-18 knots, then those traveling at 22-24 knots (Jensen and Silber, 2003).

Of the 58 cases where speed was known, 19 (32.8 percent) resulted in serious injury to the whale
(as determined by blood in the water, propeller gashes or severed tailstock, and fractured skull,
jaw, vertebrae, hemorrhaging, massive bruising, or other injuries noted during necropsy) and 20
(34.5 percent) resulted in death. Therefore, in total, 39 (67.3 percent) ship strikes in which ship
speed was known resulted in serious injury or death. The mean vessel speed that resulted in
serious injury or death to the whale was 18.6 knots (Jensen and Silber, 2003).

Using a total of 64 records of ship strikes in which vessel speed was known, Pace and Silber
(2005) tested speed as a predictor of the probability of death or serious injury. The authors
concluded that there was strong evidence that the probability of death or serious injury increased
rapidly with increasing speed. Specifically, the predicted probability of serious injury or death
increased from 45 percent to 75 percent as vessel speed increased from 10 to 14 knots, and
exceeded 90 percent at 17 knots (see Figure 4-2). Interpretation of the logistic regression curve
used to obtain these probabilities indicates that there is a 100 percent probability of serious injury
or death around 25 knots and faster. In a related study, Vanderlaan and Taggart (2007) analyzed
all published historical data on vessels striking large whales. The authors found that the
probability of a lethal injury resulting from a strike ranged from 20 percent at nine knots to 80
percent at 15 knots and 100 percent at 21 knots or more (Figure 4-2).

Related studies of the occurrence and severity of strikes relative to vessel speed have been
conducted for other species and locations. Panigada et al. (2006) concluded that vessel speed
restrictions and the relocation of vessel routes in high cetacean density areas would reduce the
likelihood of ship strikes of fin whales in the Mediterranean Sea. Speed zones were adopted in
Florida in the early 2000s to reduce manatee injuries resulting from collisions with boats. Laist
and Shaw (2006) assessed the effectiveness of these speed zones at reducing watercraft-related
manatee deaths. Watercraft-related manatee deaths did decline in the areas assessed in the paper,
and the authors reported that this decline reflected the fact that well-designed speed restrictions
could be effective if properly enforced. They further stated that “reduced speed allows time for
animals to detect and avoid oncoming boats, and that similar measures may be useful for other
marine mammal species vulnerable to collision impacts with vessels (e.g., North Atlantic right
whales)” (Laist and Shaw, 2006). Another study involving laboratory impact tests examined the
energy levels required to break manatee bones. The study found that ship strikes can cause bone
fractures capable of inflicting fatal injuries to manatees at 13-15 miles per hour (15-17.3 knots)
(Clifton, 2005). The boats analyzed in this research were the small recreational boats typically
found in Florida waters, in contrast to the large commercial vessels generally implicated in right
whale ship strikes. However, manatee bones are generally not as strong as other mammalian
bones (Clifton, 2005), so it would be difficult to apply these results to right whales.

Although there is uncertainty regarding the behavior of whales in the path of approaching ships,
documented cases suggest last-second flight responses when the ship is within 100 yds (91 m) or
less of the whale. If a whale attempts to avoid an oncoming vessel at the last minute, a burst of
speed coupled with a push from the bow wave could mean that mere seconds might determine
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whether the whale is struck (Laist ef al., 2001). A reduction in speed from 18 knots to 10 knots
would give whales an additional 8.6 seconds (at a distance of 100 m) to avoid the vessel in this
flight response. A decrease from 18 to 12 knots would provide 5.2 seconds; with a decrease from
18 to 14 knots, the whale would only have 3.1 extra seconds to react (Laist, 2005, unpublished
data).

In a separate study involving whale behavior, Kite-Powell ez al. (2007), developed a model that
analyzed ship strike risk with respect to vessel speed and whale avoidance behavior. In summary,
the authors assert that ship strike risk decreases as speed decreases and the distance that the
whale detects the vessel increases. Assuming certain whale behavior, the model suggests that the
ship strike risk posed by a conventional ship (e.g., container ship) traveling at 20 to 25 knots can
be reduced by 30 percent at a speed of 12 or 14 knots and by 40 percent at 10 knots, due to the
whales’ increased ability to detect and avoid approaching vessels. If a whale detects and reacts to
an oncoming vessel at a distance of 820 ft (250 m) or longer, it will likely avoid a ship strike,
whereas at detection distances less than 328 ft (100 m), the probability of ship strike is almost
one at speeds of 15 knots or faster. Cumulatively, model results suggest that more than half the
right whales swimming into the path of an oncoming ship traveling at 15 knots or faster are
likely to be struck even if they do take evasive action (Kite-Powell et al., 2007).

Another factor in the likelihood and severity of a vessel-whale collision is the hydrodynamic
forces affecting a whale in the path of an oncoming vessel.* Knowlton ef al. (1998) developed a
model that considered the effect of ship speeds of 10, 15, and 20 knots on a moving whale that
was 10 ft (3 m) forward of the bow. They found that a collision occurred at 20 knots, while the
whale was able to avoid collision at the lesser speeds. Hydrodynamic forces from a passing ship
would not draw an inactive whale into a ship because the pressure wave in front of the ship tends
to push objects away from the hull before drawing them back toward the ship, amidships and
near the stern. However, if a whale appears — that is, surfaces from a dive — after this initial flow
of water away from the boat, it can be drawn into the ship along the hull or close to the propeller.
Therefore, if a whale is trying to avoid an approaching ship, reduced ship speed would increase
its ability to avoid collision (Knowlton ef al., 1998).

In a more recent study, Slutsky (2007) measured the hydrodynamic forces involved in whale-
vessel collisions using whale and ship models in a tow tank. The author determined that the
magnitude of forces exerted on the whale increased linearly with vessel speed (Slutsky, 2007). A
separate study examined the effects of these forces by examining the biomechanical properties of
right whale mandibles as related to blunt force trauma inflicted by a vessel (Campbell-Malone,
2007). Citing Kite-Powell ef al. (2007), Campbell-Malone (2007) indicated that there are
compound (both behavioral and force of impact) benefits to implementing speed restrictions;
both studies predicted a reduction of right whale deaths as a result of vessel speed limits in right
whale habitat.

Reduced speeds can also have a positive impact on mariner safety and reduce the amount of
damage a vessel incurs following a collision with a whale. Thirteen records in the ship strike
database reported vessel damage resulting from a vessel collision with a whale. Three of these
cases occurred at speeds between 10 to 15 knots and the remaining reports occurred at speeds
over 20 knots. Physical damage to vessels results in repair costs and economic loss due to lost

* Hydrodynamic refers to the dynamics of a fluid in motion, and for the purpose of this FEIS, the forces imposed on
a whale by a passing ship are referred to as sway, surge, and yaw.
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Probability of Mortality or Serious/Lethal Injury as a Function of Vessel Speed
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profits from dry-docking the vessel and not utilizing it for business operations. Several cases also
involved human injury from the force of the strike. Therefore, reduced speeds would potentially
lessen the extent of damage to the vessel and risks to human health and safety during a collision.

Impact of a 10-Knot Speed Limit

Research on vessel-whale collisions indicates that of the three speeds considered — 10, 12, and 14
knots — adopting a speed limit of 10 knots would be the most beneficial to the recovery of the
right whale population. Historically, only a small percentage of ship strikes occurred at 10 knots,
and those that did usually resulted in injury rather than death (Laist ez a/., 2001). However, while
a 10-knot speed restriction would be most effective at reducing the risk of ship strikes, it would
not eliminate the risk; there is still a 45 percent predicted probability of serious injury or
mortality at 10 knots (Pace and Silber, 2005).

Impact of a 12-knot Speed Limit

A speed limit of 12 knots would also benefit right whales. Only a small percentage (11 percent)
of ship strikes that result in serious injury or mortality occurred at speeds between 10 and 14
knots (Laist et al., 2001). Through interpretation of the logistic regression graph of the
relationship between serious injury and vessel speed, there is approximately a 60 percent
predicted probability of serious injury or mortality at 12 knots (Pace and Silber, 2005).

Impact of a 14-knot Speed Limit

Adopting a speed limit of 14 knots would be less beneficial to right whales than adopting speed
limits of 10 or 12 knots because ship strikes that occurred at 14 knots or higher generally resulted
in death or serious injury. The majority (89 percent) of known collisions occurred at speeds of 14
knots or faster (Laist ez al., 2001). Further, there is a 75 percent predicted probability of serious
injury or mortality at 14 knots (Pace and Silber, 2005).

In summary, speed restrictions are proposed as a stand-alone measure under Alternative 3
because they are expected to reduce both the severity and occurrence of ship strikes in certain
locations where whales are known to occur. Based on the discussions above, this alternative
affords a moderate level of protection to right whales.

4.1.3.1 NEUS

Alternative 3 proposes year-round speed restrictions in specific areas in the NEUS, which would
have a direct, long-term, positive impact on the right whale population for the reasons previously
described. The geographical area where these speed restrictions would apply includes all waters
in the expanded SAM zones and critical habitat as designated in the proposed rule and DEIS for
amending the ALWTRP (see Section 2.2.3).

Speed restrictions are especially important in the NEUS because this region includes right whale
feeding habitat, and whales that are actively feeding may be less responsive to approaching ships
(Laist et al., 2001). They also may be skim feeding at the surface, which may reduce their
awareness of approaching ships and, because the whales are at the surface, increase their
vulnerability to vessel collisions.

Speed restrictions in the NEUS under Alternative 3 differ from those under Alternative 6 because
they are year-round instead of seasonal. However, Alternative 3 does not include establishing
DMAs, and therefore lacks a mechanism to protect whales occurring outside of the SAM zones.
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Alternative 3 also does not include recommended routes’, as do alternatives 4, 5, and 6, so this
Alternative does not spatially separate vessel traffic from whales and their habitat. Therefore, as
a stand-alone measure, the speed restrictions proposed in Alternative 3 would reduce the severity
and occurrence of ships strikes but this alternative does not include two key measures (DMAs
and routing measures) that would provide additional protection.

4.1.3.2 MAUS

Alternative 3, which proposes a SMA off the US mid-Atlantic coast effective from October 1
through April 30, would have direct, long-term, positive impacts on the recovery of the right
whale population by reducing the number and severity of ship strikes in this migratory corridor
(Section 4.1.3). The SMA would encompass all waters extending out 25 nm (46 km) from the
US coastline from Providence/New London (Block Island Sound) south to Savannah, Georgia.
Many ports in the mid-Atlantic host a high volume of vessel traffic. As this region is also a high-
use area for migrating right whales, the whales transit this region twice a year.

The proposed MAUS SMA under Alternative 3 include the entire coastline out to 25 nm (46
km), whereas Alternative 6 only proposes speed restrictions in 20-nm (37-km)-wide SMAs
around several important port areas. Therefore, compared to Alternative 6, Alternative 3 would
provide additional protection for right whales traveling in waters from 20- to 25-nm (37- to 46-
km) offshore. Although Alternative 3 includes waters between major port areas the additional
coverage may not result in a much greater reduction in vessel strikes because large commercial
vessels are concentrated in the vicinity of port areas (as they arrive and depart these ports) more
than surrounding waters. However, Alternative 3 provides an additional month of restrictions
during October while Alternative 6 only has restrictions in place from November 1 through April
30. Alternative 3 does not include DMAs to provide protection to whales occurring in May to
September or in waters from 25 to 200 nm (46 to 370 km). Therefore, Alternative 3 may not
provide sufficient protection to reduce the occurrence of ship strikes and aid the recovery of the
right whale population.

4.1.3.3 SEUS

Reducing ship strikes in this region is particularly important because it is a calving area.
Alternative 3, with a proposed SMA and associated speed restrictions effective from November
15 through April 15, would have a direct, long-term, positive impact on the recovery of the right
whale population by reducing the number and severity of ship strikes in this habitat. The
proposed SMA would include all waters in the Southeast Mandatory Ship Reporting System
(MSRS) area (described in Section 2.2.3) and the Southeast critical habitat for right whales.

The Alternative 3 SMA encompasses the MSRS area and the critical habitat whereas Alternative
6 only proposes speed restrictions within the Southeast SMA (which extends just south of the
MSRS area), but not in the critical habitat. Speed restrictions proposed under Alternative 3 are
effective for five months, like under Alternative 6. However, Alternative 3 does not involve
routing ships away from high right whale densities through identified shipping lanes. Alternative

> A recommended route is defined by the IMO as a route of undefined width, for the convenience of ships in transit,
which is often marked by centerline buoys. The USCG adopted this IMO definition, which identifies the type of
routing measure used in the alternatives. Recommended routes have been identified as an important ship strike risk-
reduction tool, and are therefore discussed in this and other alternatives; they are sometimes referred to as shipping
lanes.
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3 only includes one ship strike reduction measure — vessel speed — and does not account for the
distribution of whales that overlap with vessel traffic. Whales sighted outside the MSRS area or
the critical habitat would not be protected under this alternative because DMAs are not included.
For these reasons, Alternative 3 may not provide sufficient protection to significantly reduce the
risk of ships strikes to aid the recovery of the right whale population.

4.1.4 Alternative 4 — Recommended Shipping Routes

Alternative 4 would have direct, long-term, positive effects on right whales in the SEUS and
NEUS regions, and direct, long-term, adverse effects on right whales in the MAUS region.

4.1.4.1 NEUS

Implementing Alternative 4 would have direct, long-term impacts on the right whale population
in the NEUS region. Alternative 4 proposes the year-round, voluntary use of recommended
shipping routes for all vessels 65 ft (19.8 m) and longer. Year-round routes would afford
protection to the high densities of right whales in Cape Cod bay from January through May and
to the whales that are occasionally sighted during other months of the year. The recommended
routes were established in November 2006; NOAA would monitor mariners’ use of the routes,
and consider making them mandatory if compliance is low. If utilized, recommended routes
would move vessels away from aggregations of feeding right whales in the Cape Cod Bay
critical habitat area, where density is high and whales are particularly vulnerable to ship strikes
due to their behavior: Cape Cod Bay is an important feeding ground for right whales and
research suggests that although right whales should be able to hear vessels, they may not avoid
them when engaged in feeding or socializing behavior (Mayo et al., 2004; Nowacek et al., 2004).

In the NEUS, the recommended routes are generally consistent with current vessel traffic
patterns, and with one exception, are located near the boundary of the critical habitat. While the
two-way recommended track from the Cape Cod Canal to Provincetown routes vessels through
the right whale critical habitat, the number of vessels currently using this route is minimal.
Further, this traffic generally consists of slower-than-average vessels, including tugs and barges,
and vessels entering Cape Cod Bay and/or the Canal from the Northeast and vice versa.

Nichols and Kite-Powell (2005) conducted a risk analysis of proposed recommended routes in
Cape Cod Bay based on right whale sightings from 1998 to 2002 and vessel traffic data in Cape
Cod Bay. The authors devised a model to estimate the number of ship/whale encounters that
might occur assuming the whales remained at the surface and neither the ships nor the whales
attempted to avoid collision. An encounter was considered to have occurred when a known
number of vessels passed through an area of estimated right whale density. This model predicted
that approximately 1.5 ship/whale encounters would occur in Cape Cod Bay annually. The
proposed shipping lanes in Cape Cod Bay were then incorporated into the model to assess their
effectiveness at reducing the potential for ship strikes. The authors concluded that the proposed
lanes would reduce the potential for ship/whale encounters by 45 percent, from 1.5 to about 0.9 a
year. They noted that the encounter rate and any reduction in the rate cannot be translated
directly into actual ship strikes because diving and avoidance actions by whales and/or mariners
were not included in the model. Therefore, these values are presented for informational purposes
and are most likely an elevated estimate of annual ship strikes in Cape Cod Bay, as they assume
whales are at the surface and neither the ships nor the whales seek to avoid a collision.
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Although implementing the measures identified in Alternative 4 would reduce the risk of ship
strikes from ships transiting through areas of high whale densities, it would only account for one
factor of several that affect the occurrence and severity of ship strike. This alternative would not
require vessels to reduce speed when traveling in shipping lanes, and, therefore, would not
include the advantages associated with speed restrictions. Alternative 4 also does not include the
use of DMAs, so it does not account for right whale sightings outside designated seasons and
areas. Implementing only the measures identified in Alternative 4 likely would not reduce risk of
ship strikes sufficiently to lead to an increase in the population growth rate.

4.1.4.2 MAUS

Recommended routes are not proposed in the approaches to mid-Atlantic ports, so conditions
under Alternative 4 would be those identified for the No Action Alternative. Taking no action
would have direct, long-term, adverse effects on right whales in the MAUS. With no proactive
measures in place, right whales would remain vulnerable to collisions with ships.

4.1.4.3 SEUS

Implementing the measures identified in Alternative 4 would have direct, long-term, positive
effects on right whales in the SEUS region. Year-round recommended routes in the SEUS are
designed to separate vessel traffic from right whale aggregations, thus reducing vessel collisions.
The routes were identified based on the following data: (1) viable approaches to the pilot buoys
for the ports of Brunswick, Georgia and Jacksonville and Fernandina, Florida that avoid areas
with relatively high densities of right whales and (2) right whale distribution and congregating
areas around the approaches to the ports based on aerial survey data (Garrison, 2005).

Implementation of the actions identified in Alternative 4 for the SEUS would amount to the use
and monitoring of the recommended shipping routes for the ports of Jacksonville, Fernandina,
and Brunswick, which were established in November 2006. These ports currently have no
officially- designated shipping lanes, though there are identifiable “high use” approaches. Traffic
route patterns are derived from MSRS data from 1999 to 2001 (Ward-Geiger et al., 2005). The
majority of traffic approaching Jacksonville enters from a southeast route, with considerable
traffic also approaching from the northeast. Traffic patterns in Fernandina and Brunswick exhibit
heavy vessel use primarily from the southeast to due east of the pilot buoy (Garrison, 2005).

A series of potential approaches into each of the ports was analyzed for a reduction in risk of a
vessel-whale interaction based on modeled right whale density and distribution, and current
vessel traffic patterns (Garrison, 2005). This risk factor was measured against the “status quo”
risk level for each port. These proposed routes were submitted to the USCG for consideration of
navigational safety and environmental risk reduction in its PARS. The USCG conducted the
study and issued a report. Following release of the PARS report, slight changes were made to the
routes to account for navigational hazards associated with fish havens, among others.

Figure 2-2 shows the final recommended routes for all three ports. When combined, it is
estimated that the routes would reduce the risk of a vessel-whale interaction by approximately 40
percent and generally reduce the distance traveled when entering and exiting the ports. That is,
whale exposure to ships would be reduced by virtue of the reduction in actual travel distances.
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The final recommended routes for Jacksonville are just north of the prevailing traffic patterns
into this port as reported to the MSRS in the 2000/2001 season. As a result, significant changes
to vessel traffic patterns for those calling on Jacksonville are not expected.

Recommended routes into Fernandina are from the east-southeast. The majority of the traffic into
Fernandina during the 2000/2001 season approached from the east or northeast; therefore, the
lanes that provide the most protection for right whales would also result in a significant change
in existing traffic patterns.

Recommended routes into Brunswick from due east and southeast would constitute a slight shift
from existing traffic patterns. A high volume of vessel traffic approached the port from the
southeast in 2000/2001 and only the due-east route would alter existing traffic patterns.

Reducing the number of vessels that transit in areas where right whales aggregate in the SEUS is
important because this is a right whale calving and nursing area. Females are a vital reproductive
component of the population. In 2004 and 2005 there were three instances where one ship strike
resulted in the death of both a pregnant female and her fetus (Kraus et al., 2005). The death of a
mother may result in two deaths, as a calf is unlikely to survive on its own. The reproductive
potential of the mother for the remainder of her life — as well as that of the calf — is also lost to
the population. Laist (2005, unpublished data) found that calves and juvenile whales were hit
more often than adults, so the SEUS calving ground is a particularly important habitat to protect.
Because Jacksonville has higher vessel traffic volumes than Brunswick or Fernandina, the
shipping lanes for the port of Jacksonville have a higher relative conservation value than the
other recommended routes. While the routing measures contained in Alternative 4 may have an
overall positive effect on the right whale population, without speed restrictions and DMAs they
may not provide sufficient protection as stand-alone measures to effectively reduce the
occurrence of ship strikes.

4.1.5 Alternative 5 — Combination of Alternatives

Implementing Alternative 5, which combines the measures included in Alternatives 1 through 4,
would have significant, direct, long-term benefits on the right whale population. This alternative
includes the continuation of current measures, recommended shipping routes, large-scale speed
restrictions, and DMAs. The positive impacts of these combined measures on the right whale
population would be significant. Routing measures would shift traffic away from areas of
relatively high whale density; speed restrictions in SMAs and DMAs would reduce the
occurrence and severity of a ship strike; and DMAs would provide protective measures for
unpredicted whale occurrences.

Of all action alternatives, Alternative 5 would provide the highest level of protection. It would
significantly reduce the incidence and/or severity of ship strikes. If deaths and serious injuries
are reduced, a higher probability exists that the population growth rate would increase, and as a
result, bring the population closer to recovery.

4.1.5.1 NEUS

Implementing the measures identified in Alternative 5 in the NEUS would have direct, long-
term, positive effects on the status of the population. All known right whale feeding grounds are
located within the NEUS, and right whale densities can be relatively high in certain areas. While
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in the NEUS, right whales engage in feeding, socializing, and mating behavior that may reduce
their awareness of certain threats and increase their susceptibility to ship strikes. For example,
whales engaged in certain behaviors, such as skim feeding on the surface, may be less responsive
to approaching ships (Laist et al., 2001). Both males and females utilize these feeding grounds
year-round, but densities are highest from winter to fall. Implementing the combination of
operational measures proposed under Alternative 5 would decrease the conflicts inherent
between vessel traffic and high whale density areas and increase the chance of whale survival or
avoidance by reducing ship speeds. The conservation value of the individual measures combined
in Alternative 5 is described in Sections 4.1.2.1, 4.1.3.1, and 4.1.4.1. These measures would
reduce the occurrence and/or severity of ship strikes, facilitating recovery.

DMAs would provide measures to protect right whales if they occur outside periods and/or
locations of seasonal restrictions. DM As may have greater conservation benefit to right whales in
the NEUS than in the MAUS or SEUS because they are the only measures proposed for waters
north of Massachusetts.

4.1.5.2 MAUS

Implementing the measures proposed in Alternative 5 would have direct, long-term, positive
effects on right whales that occur in waters off the MAUS. Continuing existing protective
actions, the use of DMAs, and speed restrictions with the proposed continuous 25-nm SMA
would reduce the risk of ship strikes and facilitate population recovery. The conservation value
of the individual measures combined in Alternative 5 is described in Sections 4.1.2.2, 4.1.3.2,
and 4.1.4.2. The Alternative 5 measure likely to be the most beneficial to whales migrating
through the MAUS would be proposed 25-nm SMA, in effect from October 1 to April 30. The
majority of right whale sightings occur within 20 to 30 nm (37-56 km) of the coast; therefore,
these restrictions would provide protective measures in whale high-use areas. As discussed in
Section 4.1.3, fewer ship strikes occur at vessel speeds of 14 knots and less, and those that do
occur usually result in fewer severe injuries than those that occur at speeds greater than 14 knots.

Implementing DMAs in the MAUS would benefit right whales when and where the proposed 25-
nm SMA is not in effect. Survey effort has recently been expanded in the MAUS region,
although these aerial surveys do not cover the entire region. Systematic surveys are flown off the
coasts of Georgia, the Carolinas, Rhode Island, and part of Long Island, although the waters off
Virginia north to New York are not covered. For DMAs to be effective in this region, an increase
in survey effort would be necessary. Without the ability to detect right whales that might trigger
DMAs, this operational measure might not prove effective as a management measure.

4.1.5.3 SEUS

Implementing the measures proposed in Alternative 5 would have major, direct, long-term,
positive effects on right whales by providing protection in their only known calving and nursery
area. As previously mentioned, females and their calves are two vital segments of the population.
Preventing the death of one female could result in a larger boost to the population than saving a
male (mature males are not generally found in the calving grounds), because of the female’s
reproductive potential, and its importance to recovery.

The conservation value of the individual measures combined in Alternative 5 for the SEUS is
described in Sections 4.1.2.3,4.1.3.3, and 4.1.4.3. Speed restrictions in the proposed SMA would
reduce the number and severity of ship strikes to females and calves. The recommended routes
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into the ports of Brunswick, Fernandina, and Jacksonville would shift vessel traffic away from
areas where right whales typically aggregate.

DMAs would provide temporary measures to protect right whales when they occur outside of the
times, or locations, of seasonal restrictions. DMAs are of particular importance in the SEUS with
respect to protecting whales that occur around approaches to or in the vicinity of Port Canaveral,
which is south of the MSRS and critical habitat, and would not have seasonal speed restrictions.

4.1.6 Alternative 6 — Proposed Action (Preferred Alternative)

Implementing the measures identified in Alternative 6, the proposed action, would have major,
direct positive impacts on the North Atlantic right whale population during the five-year period
the measures would be in effect. Voluntary DM As are proposed for all areas in Alternative 6 (see
Section 2.1.4), so the effects of this operational measure are discussed in this introduction rather
than repeated for each of the three regions.

DMAs would apply where and when no SMA is in effect. Mariners would be notified about the
establishment of a DMA via electronic and other customary maritime communication systems
immediately following verification. Requesting vessels to reduce speed while transiting through
a DMA or routing around a DMA would reduce the threat of ship strikes for the same reasons as
discussed in Section 4.1.2.

The benefits of ship speed restrictions are similar for all areas where they are proposed (see
Section 4.1.3). As mentioned earlier, this EIS analyzes three alternative speed restrictions — 10,
12, and 14 knots. For all alternatives, a 10-knot speed restriction would result in a greater
reduction in the severity and occurrence of ship strikes; 12 knots would result in a moderate
reduction; and 14 knots would result in the least reduction of the three speeds because data
indicate that the probability of death or serious injury is less at lower speeds (Section 4.1.3).
Speed restrictions would also reduce the likelihood that a whale would be pulled into the side or
stern of the vessel by hydrodynamic forces because such forces are weaker at slower speeds.
Whales would have additional time to avoid a vessel collision in a last-second flight response.

4.1.6.1 NEUS

Implementing Alternative 6 would have major, direct positive effects on the western population
of North Atlantic right whales in the NEUS while the measures are in effect. The seasonal speed
restrictions in the NEUS SMAs correspond to periods when there are predictable, high-density
concentrations of right whales (Merrick, 2005b). This section describes the benefits of
Alternative 6 to right whales in the different areas of the NEUS.

Cape Cod Bay

In the Cape Cod Bay area, the recommended shipping routes to and from the Cape Cod Canal,
Boston, and Provincetown are expected to reduce the risk to whales by minimizing ship traffic in
whale high-use areas. In addition, a speed restriction of 10, 12, or 14 knots throughout the CCB
SMA from January 1 to May 15 would incrementally lessen the severity and occurrence of ship
strikes. Reduction of ship strikes in the Cape Cod Bay area would contribute substantially to
population recovery.
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Off Race Point

Implementing the proposed measures under Alternative 6 would have positive effects on the
right whale population, particularly feeding right whales, in the Off Race Point area. This area is
of particular concern for vessel collisions because the Boston TSS concentrates ship traffic
through this SMA. A speed restriction of 10, 12, or 14 knots from March 1 to April 30 would
reduce the likelihood of serious injury or death, and whales would have additional time to avoid
a vessel in a last-second flight response. If mariners elect to route around the Off Race Point area
rather than limit their speed through it, this would further minimize ship strikes. Right whales
congregate in the Off Race Point area for feeding and when traveling from Cape Cod Bay to the
Great South Channel and other areas.

Great South Channel

Implementation of the proposed GSC SMA under Alternative 6 would significantly reduce the
threat of ship strikes to feeding and socializing right whales. Large feeding aggregations of right
whales are sighted routinely in this area, which is also designated critical habitat. Speed
restrictions in the Great South Channel management area and critical habitat from April 1 to July
31 would result in major, positive effects on right whales. Data strongly suggest that vessels
traveling at under 14 knots are less likely to seriously injure or kill whales during a collision than
those traveling at 14 knots or faster (Laist e al., 2001; Pace and Silber, 2005).

Gulf of Maine

The Gulf of Maine includes all US waters north of other management areas for Cape Cod Bay,
Off Race Point, and Great South Channel. It is anticipated that the proposed voluntary DMAs in
this area would have a positive impact on the North Atlantic right whale population. DMAs
provide measures to protect right whales if they occur outside the times or geographical
boundaries of management areas, shipping lanes, or critical habitat. This measure is particularly
important in the Gulf of Maine because DMAs would be the only operational measure in this
area. Diversions around the DMAs or speed restrictions through them would reduce the threat of
ship strikes, thereby aiding in the recovery of the population.

4.1.6.2 MAUS

Implementation of Alternative 6 in the MAUS would reduce the likelihood that right whales are
struck or killed by vessels entering and leaving the following ports/areas:

* South and East of Block Island Sound

* New York/New Jersey

* Philadelphia, Pennsylvania, and Wilmington, Delaware

¢ Baltimore, Maryland

* Hampton Roads, Virginia

* Morehead City, Beaufort, and Wilmington, North Carolina

* Georgetown and Charleston, South Carolina

* Savannah, Georgia.
As a result, Alternative 6 would have major, direct positive effects on the western population of

the North Atlantic right whale. The MAUS includes an area near the coast used by whales to
travel between the northern and southern aggregation areas. Ships pass through the right whale

Environmental Impacts 4-16 Chapter 4



Final Environmental Impact Statement Right Whale Ship Strike Reduction

high-use area to ports in this region, which places migrating right whales in danger of ship
strikes. The general north-south direction of migrating right whales is in conflict with the east-
west direction of vessels traveling to and from ports.

Operational measures proposed for the MAUS would reduce the threat of ship strikes by
establishing speed restrictions in SMAs off several ports in the region (see Table 2-1). As
previously noted, the level of protection would increase as the mandatory speed decreases:
greatest at 10 knots and least at 14 knots. The speed restrictions would be in place from
November 1 through April 30 to encompass the period when the whales, both northbound and
southbound, typically migrate through the mid-Atlantic corridor. In Block Island Sound, the
designated area is a rectangle with a 30-nm (56-km) width extending south and east of the mouth
of the Sound. This SMA corresponds to the area where approximately 90 percent of all whale
sightings occurred from 1972-2000 (NMFS, 2008, unpublished). South of Block Island Sound,
the restrictions would cover waters within a 20-nm (37-km) radius from the COLREGS
demarcation lines for the ports of New York/New Jersey, Philadelphia and Wilmington
(Delaware Bay), Hampton Roads and Baltimore (Chesapeake Bay), and Morehead City and
Beaufort, North Carolina. From Wilmington, North Carolina south to Brunswick, Georgia, there
would be a continuous SMA extending 20-nm (37-km) from the shore. These SMAs include
approximately 83 percent of right whale sightings (NMFS, 2008, unpublished). This continuous
SMA (see Section 2.1.2.1) would provide significant conservation value for an aggregation of
right whale sightings along the South Carolina coastline. Speed restrictions in the MAUS are
important to reducing ship strikes because this region has the highest level of vessel traffic
among the three regions. Almost 50 percent of the total vessel arrivals on the East Coast occur
during the right whale migration season, when speed restrictions would be in place. Therefore,
these restrictions would have a direct positive effect on the migrating right whale population.

4.1.6.3 SEUS

Implementation of Alternative 6 in the SEUS would have major direct positive effects on the
western population of the North Atlantic right whale because it would reduce the threat of ship
strikes in their only known calving and nursery area. Mothers and calves appear to be more
prone to ship strikes than other individuals because they spend more time at the surface and
because calves are not accomplished swimmers. This calving area is very important to the
growth of the population. By reducing ship strikes of right whales in the SEUS, there is an
enhanced probability of reducing deaths and the population would grow to a sustainable level
because more calves and juveniles would live long enough to reach reproductive maturity. Given
the right whale’s low fecundity, implementation of the operational measures in the critical
habitat for calving is crucial to the survival of the species.

Under this alternative, recommended shipping routes near Jacksonville and Fernandina, Florida
and Brunswick, Georgia would shorten travel times and avoid specific right whale aggregation
areas. By limiting ship travel to specific shipping lanes into these ports, the probability of ships
striking whales would be lowered. The recommended routes have been designed to cross areas
with low densities of right whales. Therefore, it is expected that implementation of Alternative 6
would increase the survival rate of right whales by routing ships away from aggregation areas,
especially critical in this calving area for pregnant females, mothers, juveniles, and calves. As
discussed earlier, if compliance with the recommended routes is low, NMFS would consider
making them mandatory.
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Implementation of speed restrictions throughout the Southeast SMA and the recommended
routes within the SMA also would help prevent ship strikes. The SEUS region has the second-
highest level of vessel traffic among the three regions — 30 percent of total vessel arrivals on the
East Coast occur when whales are present in this region during periods when SMAs would be in
affect. The maximum speed allowed would be 10, 12, or 14 knots. The level of protection would
increase as the mandatory speed decreases: greatest at 10 knots and least at 14 knots. Data
suggest that vessels traveling at under 14 knots are less likely to seriously injure or kill whales in
a collision than those traveling at 14 knots and faster (Laist et al., 2001; Pace and Silber, 2005).
Moreover, whales would have additional time to avoid a vessel collision in a last-second flight
response (Laist et al., 2001) (Section 4.1.3). The speed restrictions in the SEUS would be in
effect from November 15 to April 15, consistent with the calving season.

4.2 Impacts on Other Marine Species

This section discusses the potential impacts of implementing the proposed vessel operational
measures on living marine resources other than the western stock of the North Atlantic right
whale. Potential impacts to several of the species described in Section 3.2 are not analyzed in this
section for the following reasons. Impacts on the healthy marine mammal stocks listed in Section
3.2.1 are not analyzed, either because they are not affected by ship strikes or their range does not
overlap with that of the right whale. For example, whereas minke and pilot whales and Atlantic
white-sided dolphins occur in Cape Cod Bay in winter and spring, they are not high-risk species
for ship strikes. While the coastal stock of bottlenose dolphins is depleted — and in some
locations overlaps with right whales spatially and temporally (Section 3.2.2) — there are minimal
records of serious injury and mortality from ship strikes, and this threat is not as well-
pronounced or well-documented as are fisheries interactions for this species. Seabirds and
protected anadromous and marine fish are not addressed in this section, as they would not be
affected by the proposed operational measures. Seabirds are capable of avoiding oncoming
vessels and there are no records of vessel strikes to seabirds. Likewise, fish are capable of
avoiding oncoming vessels, and there are no records of vessel strikes to fish.

4.2.1 Alternative 1 — No Action Alternative

4.2.1.1 Other Marine Mammals

Alternative 1, the No Action Alternative, would continue to have indirect, long-term, negative
impacts on marine mammals other than North Atlantic right whales. Ship strikes pose a threat to
other large whales in the western North Atlantic (see Section 3.2.1), including endangered fin,
humpback, sei, and sperm whales occurring in or near North Atlantic right whale habitat. The No
Action Alternative would provide no further protection against ship strikes; therefore, other large
whales would continue to be seriously injured or killed by ship strikes.

4.2.1.2 Sea Turtles

Although sea turtles, like whales, are subject to ship strikes (see Section 3.2.2), data are limited
with respect to the relationship between vessel speed and the occurrence and severity of ship
strike injuries. However as noted in the action alternatives, it is possible that under certain
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conditions, speed restrictions may reduce ship strikes to sea turtles. Under the No Action
Alternative, this potential positive impact would not would occur. Ship strikes would be
expected to continue causing injury and death. Data are unavailable on which of the five species
of sea turtles occurring in or near North Atlantic right whale habitat are most susceptible to ship
strikes.

4.2.2 Alternative 2 — Mandatory Dynamic Management Areas

4.2.2.1 Other Marine Mammals

Because DMAs are based specifically on sightings of right whale aggregations, implementation
of a DMA would not significantly benefit other marine mammals, unless the animals occurred
coincidentally within the waters of an established DMA. As the operational measures contained
in Alternative 2 are not specifically designed to protect other marine mammals that occur in right
whale habitat, they would only provide minimal spatial protective measures to reduce ship
strikes to other marine mammal species.

4.2.2.2 Sea Turtles

Because DMAs are not specifically designed to protect sea turtles, the proposed measures
contained in Alternative 2 would not significantly benefit sea turtles, unless they occur within the
waters of a DMA. Vessels would either route around a DMA or transit at a specific speed
through the DMA, reducing the potential for a collision with right whales. The chances of sea
turtles occurring within a DMA are expected to be low due to differences in seasonal occurrence;
therefore, any benefit would be minimal.

4.2.3 Alternative 3 — Speed Restrictions in Designated Areas

4.2.3.1 Other Marine Mammals

The measures proposed in Alternative 3 would have minor, indirect, long-term positive effects
on other marine mammal species. Reduced vessel speeds would provide protection for other
species whose habitats overlap with right whales. Humpback, fin, sei, and sperm whales are at
risk of ship strikes and in some areas utilize similar habitats; therefore, speed reduction measures
could also reduce ship strikes to other whale species to the extent that individuals of these
species occur in the proposed speed restriction areas. Blue whales are also affected by ship
strikes, although they are rarely found in the waters inhabited by right whales. Implementation of
the proposed SAM East and West year-round speed restrictions areas would have a positive
effect on humpback, fin, and sei whales, which are sighted frequently in Off Race Point and
Great South Channel. Sperm whales tend to occur in deep, offshore waters, and generally would
not be affected by speed restrictions in the NEUS.

In the MAUS, speed restrictions in the continuous 25-nm SMA would have a minor positive
effect on humpback whales, as some individuals aggregate in waters off the mid-Atlantic as
opposed to migrating to the subtropics in the winter. Fin whales also occur in mid-Atlantic
waters in fall and winter, although they are typically found in deeper offshore waters than are
right whales, and are unlikely to be affected by speed restrictions in the MAUS (NMFS, 2005f).
Sperm whales generally occur in deeper, offshore waters than do right whales. This species may
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benefit from speed restrictions in the MAUS because the shelf break is closer to shore in the
mid-Atlantic (near Cape Hatteras, North Carolina) than in the Northeast.

There have been a number of humpback whale sightings in coastal waters off the southeastern
US in winter (NMFS, 2006). Therefore, humpback whales may benefit from measures in the
SEUS. Sperm and fin whale habitat is primarily north of Cape Hatteras, and sei whales do not
occur in waters south of Massachusetts. The northern portion of the Florida manatee range
coincides with the SEUS, although in winter, when speed restrictions would be in place in this
region, manatees are concentrated in areas off the coast of south Florida. Even though the speed
restrictions identified in Alternative 3 extend further south than under Alternative 6 and include
the southeast critical habitat for right whales, it is unlikely that this would result in a measurable
benefit to manatees.

4.2.3.2 Sea Turtles

The measures proposed under Alternative 3 would have minor, indirect, long-term, positive
effects on sea turtles if they happen to occur in designated speed-restricted areas. Except for
Hazel et al. (2007) (Section 3.2.2), there is no known data on the severity and occurrence of ship
collisions with sea turtles relative to vessel speed; however it is likely that any benefits right
whales would derive from speed restrictions would also apply to sea turtles (Section 4.1.3). As
the Hazel et al. (2007) study only focused on one species, the green turtle, utilized a significantly
smaller 20-ft (6-m) aluminum boat, and recorded avoidance behavior, these results were not used
as the basis for assessing impacts on sea turtles.

4.2.4 Alternative 4 —- Recommended Shipping Routes

4.2.4.1 Other Marine Mammals

On balance, the potential positive and negative effects of the recommended routes under
Alternative 4 would result in minimal impacts on other marine mammals. Other marine mammal
species would be affected only to the extent that their habitat co-occurs with right whales in or
around the established shipping routes. Recommended routes redistribute ship traffic to decrease
the overlap between vessels and high right whale densities. However, because these measures are
specifically designed to reduce the risk to right whales, benefits would be less likely for other
species.

Humpback and fin whales occur seasonally within and north of Cape Cod Bay (NCCOS, 2006),
and sei whales have occasionally been sighted in Cape Cod Bay (which likely corresponds with
years of copepod abundance). Although the recommended routes are in place year-round, it is
assumed that this protection would be maximized during the months when right whales are
present (January 1 to May 15), as use of the routes is expected to be greatest when NOAA
publicizes the presence of whales in Cape Cod Bay. In general, the recommended routes reduce
the area in which vessels travel, thus reducing the risk of ship strikes in waters outside of the
shipping lanes. Therefore, impacts on humpback, fin, and sei whales would be positive.

However, by the same logic, if a particular species aggregates within a shipping lane, the risk of
ship strike within the lane may actually increase. Humpback and fin whales generally occur in
the northern and eastern areas of Cape Cod Bay from January 1 to May 15, which overlaps with
the Boston/Provincetown segment of the routes (Jaquet et al., 2005). However, Provincetown is
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not a busy commercial port — in 2004, there were 36 vessel arrivals in Provincetown, and only 11
of these arrivals occurred from January 1 through May 15, when use of the routes is expected to
be greatest. Moreover, the majority of these vessels are relatively slow-moving tankers — their
typical travel speeds are between 13 and 15 knots — so if they were involved in a ship strike, the
severity would be less than with a relatively faster vessel. Therefore, the probability of net
positive effects for whales outside the routes or net negative effects inside the routes is relatively
low, and Alternative 4 is not expected to significantly affect other marine mammal populations
as a whole.

Blue and sperm whales generally occur offshore, and are therefore unlikely to be affected by
Alternative 4. The recommended routes in the SEUS would not affect humpback, fin, or sei
whales, because they either do not occur in inshore waters in this region or their range does not
extend this far south. Manatees would not benefit from the recommended shipping routes in the
SEUS under Alternative 4, primarily because they occur inshore and are rarely sighted in
northern Florida or Georgia in winter, when use of the shipping lanes is expected to be greater
than in those months when right whales are not present.

4.2.4.2 Sea Turtles

Implementation of the recommended shipping routes included in Alternative 4 would have
minimal effects on sea turtles that also occur in these areas. Of the sea turtles mentioned in
Section 3.2.2, loggerheads, leatherbacks, Kemp’s ridleys, and green turtles have been sighted in
Cape Cod Bay, and the hawksbill would not be affected (C. Upite, e-mail communication,
January 29, 2007). Typically, sea turtles inhabit Massachusetts waters from June to November,
and although the recommend routes are in place year-round, this period does not overlap with the
presence of right whales in Cape Cod Bay from January to May, when use of the routes is
expected to be greatest. Thus, it is unlikely that these four species of sea turtles would be
affected at all. However, they are occasionally sighted in January, at which time the shipping
lanes in Cape Cod Bay would potentially benefit those present in the area but outside these lanes
and, conversely, adversely affect individuals transiting waters inside the lanes. Therefore, the
positive and negative impacts are likely to balance out, so that the measures in Alternative 4 are
not expected to significantly affect sea turtles. The same logic applies for sea turtles in the SEUS.
Alternative 4 would not affect sea turtles in waters of the MAUS, because there are no measures
proposed there.

4.2.5 Alternative 5 — Combination of Alternatives

4.2.5.1 Other Marine Mammals

Implementation of the measures in Alternative 5 would have major, indirect, long-term, positive
effects on marine mammal species other than right whales because they involve broad spatial and
temporal vessel-speed restrictions that could potentially reduce the risk of vessel collisions with
other marine mammals to the extent that their habitat overlaps with right whale habitat and/or
restricted areas. As mentioned above, humpback, fin, and sei whales, and, to a lesser extent,
sperm whales would benefit from the combination of measures in each alternative. Blue whales
and manatees would not be affected by the measures in Alternative 5.
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4.2.5.2 Sea Turtles

The combined measures described in Alternative 5 have the potential to have indirect, long-term,
positive effects on sea turtles. Except for Alternative 1, the remaining Alternatives — 2, 3, and 4 —
would have a modest positive impact on sea turtles, as each alternative includes one ship strike
reduction measure. Therefore, the combination of these measures under Alternative 5 would
potentially benefit endangered sea turtle species that have similar ranges as right whales. This is
based on the assumption that sea turtles are less likely to be killed by a ship strike at lower vessel
speeds, or have more time to avoid an oncoming vessel.

4.2.6 Alternative 6 — Proposed Action (Preferred Alternative)

4.2.6.1 Other Marine Mammals

Alternative 6, the proposed action, would have indirect, positive effects on other marine
mammals during the five-year period when the measures would be in effect because it includes
the following protection measures: SMAs, DMAs, and routing measures. Endangered fin and
humpback whales would benefit the most from the implementation of the vessel operational
measures because available records indicate that these are among the most commonly struck
large whale species that occur in the western North Atlantic and because their ranges overlap
with those of right whales. Sei whales would also benefit from the measures in the NEUS. Sperm
whales would potentially benefit from speed restrictions in the MAUS; blue whales would not be
affected.

Surveys from the Cetacean and Sea Turtle Assessment Program (1978-1985) and Manomet
Center for Conservation Sciences (1980-1987), found fin whale presence in relatively high
numbers north and east of Cape Cod and Great South Channel in spring and summer (Mahaffey,
2006). Therefore, the Off Race Point and Great South Channel SMAs in Alternative 6 would
offer seasonal protection to fin whales. However, fin whales occurring off the coasts of
Portsmouth and Portland in summer and fall would not be affected by Alternative 6. Humpback
whales have also been seen in relatively high numbers near the Boston TSS in the Off Race Point
and Great South Channel SMAs in all seasons except winter (Mahaffey, 2006). Thus, humpback
whales would benefit from these SMAs from April through July, but would remain at risk from
August through December, and around Stellwagen Bank and points north (Mahaftey, 2006). The
recommended routes in Cape Cod Bay are not expected to significantly affect either species
(Section 4.2.4.1).

As mentioned in Section 4.2.3.1 (Alternative 3), humpback, fin, and sperm whales would
potentially benefit from seasonal speed restrictions in the 20-nm (37-km)-wide SMAs in the
MAUS, although fin and sperm whales generally occur in deeper, offshore waters than do right
whales.

Similar to Alternative 3, humpback whales may benefit from speed restrictions in the SEUS,
while fin and sei whales have rarely, if ever, been sighted in waters slated for SMAs in the
SEUS. The recommended routes are not expected to affect humpback whales because coastal
Georgia and Florida are not typically-used habitat for the species. The northern reaches of
Florida manatee habitat coincides with the SEUS region, although in winter, when speed
restrictions are in place in this region, manatees are concentrated off the coast of south Florida.
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4.2.6.2 Sea Turtles

As with Alternative 5, implementing the operational measures contained in Alternative 6 could
potentially have indirect, positive effects on sea turtles during the five-year period when the
measures would be in effect. The measures in Alternative 5 would result in a greater reduction in
the risk of vessel collisions with sea turtles because speed restrictions are in place in larger areas
and for longer time frames than would be provided under Alternative 6. However, the measures
in Alternative 6 would provide some level of protection to sea turtles because it is likely that the
factors reducing serious injuries and deaths of right whales would likely also benefit sea turtles.

4.3 Impacts on the Physical Environment

The following sections describe the impacts of the actions contained in each of the alternatives
on bathymetry and substrate; water quality; air quality; and ocean noise. Assessment of the
impacts on ocean noise is based on the assumption that engine noise levels generally decrease at
reduced speeds. However, the relationship is not necessarily linear and is dependent on vessel
class and engine type. Also, even if the total energy (or sound) emitted is lower at reduced
speeds, the vessels are transiting a given space for a longer time, and more noise may be
introduced into the ocean overall. However, measuring this would be difficult prior to
establishing speed restrictions. Therefore, the impacts on ocean noise are reasonable expectations
within the context of these assumptions.

4.3.1 Alternative 1 — No Action Alternative

4.3.1.1 Bathymetry and Substrate

The No Action Alternative would have no impact on ocean bathymetry and substrate. This
alternative maintains NOAA’s current mitigation measures and does not propose any new
regulatory measures. The current measures — aerial surveys, MSRS, outreach and education —
have no effect on ocean bathymetry and substrate.

4.3.1.2 Water Quality

Implementing the No Action Alternative would have no impact on existing water quality as
described in Section 3.3.2. Alternative 1 does not propose any new regulatory measures that
could affect water quality.

4.3.1.3 Air Quality

Implementing Alternative 1 would not alter the air quality parameters described in Section 3.3.3.
Emissions from vessels would remain the same, with neither improvement nor degradation. Total
vessel emissions are expected to increase over time with the predicted increases in commercial
shipping. Under the No Action Alternative, the minor, positive improvements in air quality that
would accrue from reductions in ship speed in specified areas (as under Alternatives 2, 3, 5 and
6) would not occur.
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4.3.1.4 Ocean Noise

Alternative 1 would have no impact on ocean noise because none of the nonregulatory ship strike
mitigation measures included in this alternative would result in increases in introduced ocean
noise levels relative to the status quo. Furthermore, most future research techniques or
technological aids to prevent ship strikes are unlikely to generate significant negative
environmental impacts on ocean noise levels. However, if steps are taken to use active sonar or
otherwise introduce new noise sources to detect or deter right whales, then the requisite NMFS
permitting process would be adhered to, which would address any environmental impacts at that
time.

4.3.2 Alternative 2 — Mandatory Dynamic Management Areas

4.3.2.1 Bathymetry and Substrate

None of the measures proposed in Alternative 2 would have an impact on bathymetry and
substrate because right whale protection measures all occur at the ocean surface. DMAs are
temporary restrictions triggered when a certain concentration of right whales is sighted. Vessels
would either route around these areas or transit at reduced speed through the DMA. There are no
physical restrictions associated with DMAs, and the restricted area only occurs on the water
surface.

4.3.2.2 Water Quality

Implementing right whale conservation measures identified in Alternative 2 would have
negligible impacts on ocean water quality levels. Implementing a DMA would result in vessels
changing course to navigate around the identified protection area or reducing speed through the
area. Most right whales occur within 20 to 30 nm (37 to 56 km) of the coast (Knowlton et al.,
2002). Therefore, most DMAs would be implemented within US territorial waters where Federal
regulations prohibit vessels from dumping untreated sewage, and state regulations may restrict
vessels from dumping gray water. Both types of waste could reduce local water quality (as
described in Section 3.3.2.3 and summarized in Table 3-5; US territorial seas extend to 12 nm
[22 km] and the contiguous zone to 24 nm [44 km] from the coastline). Given that vessels would
be in the same general area with or without the DMA; that DMAs are relatively small in area (15
nm [28 km]); that effective periods are temporary (15 days); and that changes in vessel
operations and/or routes are minimal, it can be concluded that implementing DMAs will have
little or no impact on water quality.

While creation of a DMA might result in vessels leaving US territorial seas to route around a
DMA, the presence of the DMA would not increase the likelihood that the vessel captain would
dump waste into the ocean. Unless traveling along the coast within territorial waters, the vessel
navigating around a DMA would be steaming outbound from ports where the captain could have
disposed of wastes or inbound from zones where the captain would have been able to dump
wastes in accordance with US and MARPOL regulations.

There is a slight chance that vessels traveling along the coast within territorial waters might elect
to dispose waste beyond territorial waters and the contiguous zone (24 nm [44 km]) if a DMA
extended outside the limits. Beyond 24 nm (44 km), ships can discharge black water (sewage)
and gray water (non-sewage wastewater). Discharging large quantities of untreated sewage in
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estuarine or shallow coastal waters might cause eutrophication, or an influx of high levels of
nutrients that can lead to excessive plant growth, which depletes oxygen in the water. However, a
small quantity of discharge offshore in the open ocean would have minimal effects on nutrient
levels in the surrounding waters. Changes in water quality due to wastewater discharge would be
limited to the immediate area of discharge, and effects would be short-term because the effluent
would be diluted and dispersed (NPS, 2003).

There are several types of pollutants from marine engines that are released into the ocean.
However, these pollutants would be widely dispersed in the ocean because the vessels are
moving sources and water currents would transport and disperse the pollutants, thereby diluting
the amount of pollutants in any given area. The effects of discharging oil are variable depending
on the type, quantity and location of the spill, and can result in fatal or nonfatal long-term effects
on animals and their habitat. Discharging bilge and ballast water that may include residual oil,
lubricants, and fuel could potentially have a minor short-term effect on water quality, but
discharge of these wastes is regulated (Section 3.3.2.3) (NPS, 2003).

Certain types of solid wastes may be disposed of outside of the 12-nm (22-km) territorial limit
(Section 3.3.2.3), and should not have an adverse effect on water quality under this alternative, as
there is a limited probability that implementing DMAs would result in an increase in the disposal
of solid waste.

4.3.2.3 Air Quality

Implementing Alternative 2 would have minor, direct, short-term, positive impacts on air quality
at sea. If a DMA is established, vessels would either transit around the area or reduce speed
through the area. If the vessel reduces speed through the DMA, there would be a temporary
reduction in smokestack emissions, or ship plume, emanating from the ships’ engines. While
slowing a ship’s speed linearly increases the time of impact of a marine plume on a receptor and
the emissions per mile, the amount of energy required to propel the ship through the water
decreases as the cube of the speed (Section 3.3.3.3). Thus, the net effect of speed reductions
would be to reduce the air emissions from each vessel affected as well as the total air emissions
near the DMA precautionary area.

Another effect of reducing ship speed is that it increases the effective release height of the ship
plume. This occurs because air movement around the stack tip is influenced by speed. The
Briggs plume rise formula used by the EPA in its regulatory air quality models indicates that the
final height of the emissions is dependent on the inverse wind speed under unstable air
dispersion conditions and the inverse cube root of wind speed under stable air mass conditions
(Briggs, 1972; Briggs, 1975). That is, the slower the ship moves, the higher the final effective
release height of emissions. For ground-/sea-based receptors, this translates into lowered
concentrations of smokestack emissions from ships operating at slower speeds.

An ongoing pollution prevention program in Los Angeles, California, demonstrates that slowing
vessels down reduces the amount of certain pollutants emitted during vessels operations. The
Port of Los Angeles and the Port’s No Net Increase Task Force compiled a document that
reviews initiatives and technologies to limit emissions from port-related activities. One of these
measures is a voluntary speed reduction program (VSRP) that was implemented in 2001. A
voluntary speed reduction (12 knots) within 20 nm (37 km) of the port is broadcast to captains
calling at the Port of Los Angeles. Compliance in the first year was 48 percent, although this
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compliance represents any speed reduction from 22 knots (average speed without VSR), not
necessarily a reduction to 12 knots. In 2005, approximately 70 percent of shipping lines calling
at the ports were participating in the program (Port of Los Angeles, 2005).

With 100 percent compliance, the estimated reduction in nitrogen oxide (NOy) emissions would
be about 58 percent for the main engine, although the auxiliary engine emissions are estimated to
increase (by approximately 7 percent). The reduction for particulate matter with an aerodynamic
diameter less than or equal to 10 micrometers (PM;¢) would be 57 percent for the main engine,
and an increase again for the auxiliary engine by 8 percent. Auxiliary engine emissions increase
due to increased transit time because of slower speeds. In a press release dated August 17, 2005,
the Port of Los Angeles announced that the VSRP decreased daily NOy emissions by about 1 ton,
or 100 tons during the first quarter of 2005. There are plans to increase the compliance zone from
20 to 40 nm (37 to 74 km) (Port of Los Angeles, 2005).

Vessels routing around a DMA rather than slowing to go through it may add distance to their
route but would remain at their customary speeds. This may cause the vessels to remain in the
area longer, emitting engine exhausts; however, DMAs are temporary and should not occur more
than several times a year in a particular area. Therefore, if vessels route around the DMA, overall
impacts on air quality over the affected parts of the ocean should be short term and minimal.

4.3.2.4 Ocean Noise

Implementing the measures contained in Alternative 2 would potentially have minor, direct,
short-term, positive effects on ocean noise levels. Implementation of a DMA would either
temporarily redistribute noise around the precautionary area or reduce the level of noise if
vessels transit through the area at a reduced speed. Depending on the type of engine, lower
speeds generally result in lower noise emissions. An EIS prepared by the National Park Service
(NPS) on cruise ship quotas and operating requirements in Glacier Bay, Alaska, cited a study®
that found that underwater noise levels were considerably less when vessel speed limits were 10
knots, rather than 20 knots (Naval Surface Warfare Center [NSWC], 2000 in NPS, 2003).

4.3.3 Alternative 3 — Speed Restrictions in Designated Areas

4.3.3.1 Bathymetry and Substrate

None of the measures proposed in Alternative 3 would have an impact on bathymetry and
substrate since they all take place on the ocean’s surface. Slowing vessels down would result in
less impact to surface water (slower speeds reduce the wake and bow wave), but this change
would not affect the ocean floor.

4.3.3.2 Water Quality

Implementing the speed restrictions proposed in Alternative 3 would have negligible impacts on
ocean water quality, as described in Section 4.3.2.2. Except for the seaward boundaries of the
ALWTRP SAM East SMA (which covers the same area as the Great South Channel SMA), the
MAUS continuous 25-nm SMA and the SMA in the SEUS region, most of the speed restrictions

® Kipple, B. 2002. Glacier Bay Underwater Noise - Interim Report. Naval Surface Warfare Center. Technical Report
NSWCCD-71-TR-2002/579.
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in Alternative 3 would be within the US territorial sea and the contiguous zone where discharges
of wastes are regulated by international and domestic laws and policies, as described in Section
3.3.2.3. In addition, slowing vessels would not cause vessels to discharge greater volumes of
effluent than they would at normal sea speeds. Vessels would be present in speed-restricted areas
for a slightly longer time, and this might result in a slight increase in the number of times that
wastes could be released in the speed-restricted areas. However, this slight increase is not
expected to result in greater concentration of wastes in speed-restricted areas because it is
expected that pollutants would disperse fairly rapidly, as ships are moving sources and pollutants
would be dispersed by normal ocean processes such as currents, temperature gradients, and
upwelling.

4.3.3.3 Air Quality

As described for Alternative 2 (Section 4.3.2.3), speed restrictions would have direct, short-term,
positive impacts on air quality in the affected areas of the ocean. While speed restrictions would
result in vessels transiting the proposed areas for a longer period, the overall impact still would
lead to reductions in vessel emissions. This was demonstrated in the Glacier Bay EIS air quality
analysis, where daily and annual emissions from speed-restricted vessels were measured relative
to existing ambient air quality levels (NPS, 2003).

4.3.3.4 Ocean Noise

Implementing the operational measures and associated speed restrictions identified in Alternative
3 would potentially have direct, short- and long-term, positive impacts on the levels of ocean
noise by reducing noise levels in the immediate areas when and where restrictions are proposed.
As described in Section 4.3.2.4, most engines operate more quietly at lower-than-customary
speeds. As a result, underwater noise levels would be reduced in the NEUS year-round,
temporarily in the MAUS from October 1 to April 30, and in the SEUS from November 15 to
April 15.

Although reduced speeds would increase the amount of time vessels are transiting in shipping
lanes and other speed-restricted areas, the area of ocean affected by underwater noise would be
smaller than if speed restrictions were not enacted. For example, a vessel traveling 10 to 14 knots
is expected to generate sound over a smaller area than a vessel traveling 20 knots or faster
because elevated noise energy radiates farther (NPS, 2003). Reduced speeds would directly
benefit right whales (as well as other marine mammals) because quieter conditions would result
in a reduced likelihood for disturbance and a reduction in the potential for masking. Masking
(described in Section 3.1.6.2) can interfere with right whales’ ability to communicate, which in
turn could adversely affect various types of social behavior.

4.3.4 Alternative 4 — Recommended Shipping Routes

4.3.4.1 Bathymetry and Substrate

Implementing Alternative 4 would have no effect on bathymetry and substrate. Shifting the
vessel traffic in Cape Cod Bay and the ports of Brunswick, Fernandina, and Jacksonville to
several recommended shipping routes would only affect surface waters and would not alter the
seafloor or substrate.
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4.3.4.2 Water Quality

Implementing Alternative 4 would not have an impact on water quality in the NEUS, although
the shipping routes outside of the 12-nm (22-km) territorial seas and the 24-nm (44-km)
contiguous zone for the ports of Jacksonville, Fernandina, and Brunswick could potentially have
minor adverse impacts on water quality in the SEUS. While this alternative would not cause any
net increase in the discharge of pollutants, the vessels and their discharges would be more
concentrated in the shipping routes in the NEUS and SEUS. Overall water quality in the port
approach areas would not change but pollutants could be slightly more concentrated in the
recommended shipping routes.

With respect to the proposed action, the main concern associated with an increase in water
pollution is that it could affect right whale food sources and lead to increased levels of
contaminants such as metals and toxic substances collecting in right whale tissues. (This would
only be an issue in the NEUS, as right whales do not feed in the SEUS.) Increased levels of
contaminants can have a direct effect on cetacean physiological systems, including reproduction,
immune defense, endocrine functions, and possibly neural functions that control social and
migratory behavior (NMFS, 2005a), although no study has indicated contaminant levels are
sufficiently high to compromise these systems in right whales. Indirect effects could include the
presence of pollutants in right whale prey. However, the recommended shipping routes are
designed to avoid areas with high densities of right whales, and include the areas where their
prey is most likely to occur and to attract the whales. Therefore, the slight potential increase in
the concentration of pollutants in the recommended shipping routes is not expected to adversely
affect right whale food sources or to lead to the bioaccumulation of pollutants in the right whales
themselves. Any changes to water quality due to wastewater discharges would be limited to the
area of discharge and would be short-term in nature because of the likely rapid dilution and
dispersion.

Recommended shipping routes would not increase the risk of vessel-to-vessel collisions or
accidental oil spills because the proposed lanes would be wide enough to allow vessels to avoid
one another. This conclusion is supported by USCG analysis of the lanes for navigational safety
in its PARS.

NEUS

Existing vessel traffic patterns in Cape Cod Bay would be altered’ as a result of the
recommended shipping routes. However, the recommended routes are within the territorial sea
(12 nm [22 km]) where Federal law regulates the discharge of sewage and other waste into the
ocean (see Section 3.3.2.3). Therefore, the discharge of untreated wastes in the recommended
routes in Cape Cod Bay is prohibited, and there would be no adverse effects on water quality in
the NEUS region.

SEUS

Implementing the measures proposed in Alternative 4 could potentially have minimal, direct,
short-term, adverse effects on water quality in the approaches to the ports of Brunswick,
Fernandina, and Jacksonville. There is potential for a temporary increase in the concentration of

" Northbound traffic enroute to Boston, the Gulf of Maine or Canada would be shifted west, along with southbound
traffic traveling to the Cape Cod Canal (Russell et al., 2005), although traffic enroute to Provincetown from the
Cape Cod Canal and vice versa closely follows current vessel traffic.
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pollution in portions of the recommended routes seaward of waters with pollution restrictions,
(beyond the 12-nm [22-km] and 24-nm [44-km] limits) where pollution regulations are less
stringent than in waters inshore of these limits. This would result from higher vessel traffic in the
lanes during the right whale calving season. Although the shipping lanes would concentrate
vessel traffic, it is unlikely that mariners would intentionally release waste in the lanes instead of
in other places and at other times during their voyage. As with recommended routes in Cape Cod
Bay, the routes in the SEUS are designed to avoid areas of high right whale density, so that any
potential increase in pollution or decrease in water quality would be outside important right
whale aggregation areas.

4.3.4.3 Air Quality

Implementing the measures proposed in Alternative 4 would not have a significant impact on air
quality. If recommended shipping routes are heavily utilized, then local air pollution may be
concentrated at sea in these shipping lanes instead of dispersed throughout various routes.
However, vessels are moving sources, and any emissions would be dispersed along with the
forward motion of the vessel and other factors (see Section 3.3.3.3) would influence the transport
and dispersion of emissions.

Any increase in emission concentrations resulting from nearby ships would last only a few
minutes until either the ship or the plume centerline moves away. The magnitude of the transient
emissions is directly dependent on the distance from the ship. For average concentrations from
ship emissions to increase, the shipping density would have to increase significantly in a
sustained manner to the point where there would be a large aggregation of ships in the immediate
area. Because vessels would be traveling in shipping lanes, the rules of navigation would prevent
vessels from traveling or passing too close to one another. Therefore, there should not be a
significant change in air quality resulting from shipping lanes. Air quality in the ports would
remain the same because the speed restrictions are only required seaward of the COLREGS line.
There are more air quality issues in port areas, where vessels are stationary and there is
additional machinery that can pollute the air.

4.3.4.4 Ocean Noise

Implementing the measures proposed in Alternative 4 would potentially have minimal, direct,
short-term, adverse effects on ambient ocean noise levels in the recommended shipping routes,
but would have minor, positive, short-term, direct effects on ocean noise levels outside the
shipping routes where the vessels now transit in a more dispersed pattern. While the measures
identified in this alternative would not alter the overall amount of underwater noise, vessels
would be channeled into certain routes, which would redistribute (i.e., increase) vessel noise into
those routes. Conversely, this alternative would decrease vessel noise levels outside the routes,
where the whales are present. Therefore, this alternative would benefit right whales, because
relatively high right whale densities occur outside the recommended routes, where vessel noise
levels would be diminished as a result of use of the routes. A decrease in ambient noise would
lessen the effects of potential disturbance and of the masking of right whale communication.
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4.3.5 Alternative 5 — Combination of Alternatives

4.3.5.1 Bathymetry and Substrate

Alternative 5, which combines the measures from Alternatives 1, 2, 3, and 4, would not have an
impact on bathymetry and substrate. The combination of current mitigation measures, DMAs,
speed restrictions, and recommended shipping routes would not affect the seafloor because all
actions occur at the ocean surface.

4.3.5.2 Water Quality

The measures in Alternative 5 would have negligible to minor adverse impacts on water quality.
Implementing the combination of alternatives that comprise Alternative 5 would have similar
effects on water quality to those described for Alternatives 2, 3, and 4. Water quality impacts
would be negligible, with the exception of the proposed segments of shipping lanes in
Brunswick, Fernandina, and Jacksonville that are seaward of 12 nm (22 km) and have the
potential to concentrate vessel pollution instead of the pollutants’ being distributed throughout
various routes. This could have minor, adverse, short-term, direct effects on water quality in
portions of the lanes that are located outside of waters with pollution regulations during the
season when speed restrictions are proposed (see Section 3.3.2.3 for a description of the
regulations).

While there may be an increase in the concentration of pollutants in portions of the shipping
lanes, the number of vessels transiting the area would not change as a result of the operational
measures in Alternative 5, and therefore there would be no net increase in pollutants — only the
distribution of pollutants would change. As previously described, shifting vessel traffic away
from areas with relatively-high right whale densities would have a positive impact on right
whales by shifting the marine pollutants away from the whales and their habitat. Section 4.3.4.2
describes the impacts on animals resulting from decreased water quality.

Existing regulations, DMAs, and speed restrictions would have a negligible impact on water
quality for the reasons discussed with regard to Alternatives 1, 2, and 3. The recommended
shipping routes in Cape Cod Bay are within the 12-nm (22-km) territorial sea, and therefore
impacts on water quality in this area would be negligible.

4.3.5.3 Air Quality

Implementing Alternative 5 would have minor, direct, long-term, positive effects on air quality.
Alternatives 2 and 3 have the potential to actually reduce vessel emissions by slowing vessels,
which would improve air quality. Alternative 4 would have neutral effects on air quality because
even though emissions would be concentrated in the shipping lanes instead of being dispersed
throughout various approaches to the ports, there would be no change in the actual amount of
emissions. Therefore, there is a potential for minor positive effects on air quality. Furthermore,
because Alternative 5 involves speed restrictions within the SEUS, and because research shows
that lowering vessel speed can reduce emissions from certain vessel types, the reduced emissions
at lower speeds may counter the increase in concentration of emissions in the recommended
routes (Section 4.3.2.3).
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4.3.5.4 Ocean Noise

On balance, implementing measures contained in Alternative 5 would potentially have minimal,
direct, long-term, slightly positive effects on ocean noise levels. The DMAs proposed under
Alternative 2 would have no impact or a slight positive impact on noise levels. Speed restrictions
in Alternative 3 would have a positive effect by reducing noise levels, potentially canceling out
the minor adverse effect of recommended routes in the SEUS (Alternative 4). Any changes in
ocean noise levels resulting from implementing Alternative 5 would be minor.

4.3.6 Alternative 6 — Proposed Action (Preferred Alternative)

4.3.6.1 Bathymetry and Substrate

Measures proposed under Alternative 6 include voluntary DMAs, SMAS in the NEUS, MAUS,
and SEUS regions, and recommended shipping routes in the NEUS and SEUS regions.
Implementing these measures would not affect bathymetry and substrate in the areas affected
because all of the operational measures occur at the ocean surface.

4.3.6.2 Water Quality

Implementing Alternative 6 measures would have negligible effects on water quality, with the
exception of the proposed segments of shipping lanes in Brunswick, Fernandina, and
Jacksonville that are seaward of 12 nm (22 km) and have the potential to concentrate vessel
pollution instead of the pollutants’ being distributed throughout various routes. This could have
minor, direct, short-term, adverse effects on water quality in portions of the lanes that are located
outside of waters with pollution regulations during the season when speed restrictions are
proposed (see Section 3.3.2.3 for a description of the regulations).

While there may be an increase in the concentration of pollutants in portions of the
recommended routes, the number of vessels transiting the area is not changing, therefore there
would be no net increase in pollutants — it is only the distribution of pollutants that would
change. As previously described, shifting vessel traffic away from important right whale
aggregation areas would have a positive impact on right whales by shifting the marine pollutants
away from whales and their habitat. Section 4.3.4.2 describes the impacts decreased water
quality has on animals.

Existing regulations, DMAs, and speed restrictions would not have a measurable impact on
water quality for the reasons discussed above for Alternatives 1, 2, and 3. The recommended
shipping routes in Cape Cod Bay are within the 12-nm (22-km) territorial sea, and therefore no
impacts on water quality are foreseen in this area.

4.3.6.3 Air Quality

The speed restrictions proposed under Alternative 6 would have minor, direct positive impacts
on air quality in the vicinity of the proposed SMAs, DMAs, critical habitat, and recommended
routes by reducing vessel air emissions for the duration of the measures. Research shows that
slowing vessels can reduce emissions from certain vessel types and that the reduced emissions at
slower speeds might counter the increase in concentration of emissions in the shipping lanes
(Section 4.3.2.3).
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There may be localized effects on air quality in some locations if vessels divert to alternate ports,
depending on what mode of secondary transportation is needed to transfer cargo to its
destination. However, as discussed in Section 4.4.3, only a small percentage of vessels are
estimated to divert to other ports. Vessel operators can minimize potential adverse effects on air
quality with engine modifications.

4.3.6.4 Ocean Noise

Implementing Alternative 6 measures would potentially lower noise levels in areas where ship
speeds would be reduced, resulting in minor, direct positive impacts on ocean noise levels in the
affected areas for the duration of the proposed measures. The speed restrictions proposed in the
20 nm (37 km) continuous SMA and the 20-nm- (37-km)-radius half circles around ports in the
MAUS, and the 30 nm (56 km) SMA off Block Island Sound would have a direct positive effect
on ocean noise. Vessels would slow to 10, 12, or 14 knots in these areas, effectively reducing the
amount of introduced noise. Because SMAs would not concentrate ships into lanes, ship noise
would remain widely distributed but lower in volume. Although reduced speeds would increase
the amount of transit time in SMAs, the magnitude of underwater noise at any one point would
be less than that associated with customary speeds.

As described in Section 4.3.2.4, DMAs would not adversely affect introduced vessel noise.
Vessels 65 ft (19.8 m) and longer would reduce speed through the Great South Channel
management area and critical habitat, which would reduce levels of ocean noise in these
particular areas.

Alternative 6 would result in vessel noise being redistributed in the areas that have recommended
routes for shipping traffic: Cape Cod Bay off Massachusetts, Jacksonville and Fernandina in
Florida, and Brunswick, Georgia. Vessel noise would be concentrated in shipping lanes.
However, because Alternative 6 proposes speed restrictions in the lanes located within SMAs,
the overall level of noise would be reduced because engines operating at less-than-customary
speeds will introduce less underwater noise. Alternative 6 would also reduce noise levels in areas
outside shipping lanes where the vessels previously transited. Furthermore, noise would be
substantially reduced in areas outside the shipping lanes, where right whale density is higher.

4.4 Impacts on the Socioeconomic Environment

This section describes the potential impacts to the maritime community from establishing the
operational measures proposed under the various alternatives, including impacts to port areas and
vessel operations. The analysis uses 2003 and 2004 vessel arrival data® and reflects the annual
costs associated with the proposed measure as if they had been in place in 2003 and 2004.

¥ Vessel arrival data for 2005 through 2007 became available only after most of the work on the economic analysis
had been completed. However, vessel arrival data for 2003 and 2004 continue to provide a suitable basis for
identifying economic impacts, because annual variations in the composition and volume of vessel traffic are
relatively modest. For example, while new and larger vessels come into service each year, these new vessels would
not significantly alter the average vessel operating costs used in this analysis by type and size of vessel. Also, any
annual growth in overall traffic would affect all the alternatives analyzed and pale in significance when compared to
the large differences among the alternatives analyzed.
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However, for the purposes of the FEIS, operating costs have been updated using 2008 fuel
prices. As a result, in absolute terms, the economic impacts of all alternatives are higher than
they were in the DEIS: this is primarily a result of the significant increase in the cost of fuel, not
of any changes in the proposed operational measures (see Section 3.4.1.4). The discussion is
divided into the following sections:

Section 4.4.1 describes the economic impacts on the maritime shipping industry of the US East
Coast. The analysis in this section focuses on vessels that have one port of call on the East Coast.
Port areas and vessel operations are discussed concurrently because the impacts are shared by
both the shipping companies and port facilities.

Section 4.4.2 describes the additional direct economic impacts associated with vessels that make
two to three stops along the East Coast in one trip or are involved in coastwise shipping. Only
Alternatives 3, 5, and 6 would have effect associated with these multi-port vessel strings;
Alternatives 2 and 4 would not have such additional direct impacts.

Section 4.4.3 describes potential indirect impacts, including diversion of traffic to other ports,
increased intermodal costs due to missed rail and truck connections, and impacts on local
economies.

Sections 4.4.4 to 4.4.9 describe impacts on commercial fishing vessels, passenger vessels, whale-
watching vessels, charter vessels, all sectors, and environmental justice communities,
respectively.

As previously noted, the analysis considers three alternative speeds: 10, 12, and 14 knots.
However, because 10 knots is NMFS’ proposed restriction, all economic impacts reflect a 10-
knot speed restriction unless otherwise stated. Generally, the total impacts at 12 and 14 knots are
also provided in the discussion for each alternative and details of the direct impacts of alternate
speeds on the shipping industry by port area and alternative are provided in Section 4.4.1.8. A
summary of the direct and indirect impacts on all maritime sectors is provided in Section 4.4.8.

4.4.1 Direct Impacts on Port Areas and Vessel Operations

The following pages summarize the findings of the economic analysis conducted for this FEIS.
The details of the analysis are found in a separate Economic Impact Report. Several important
assumptions apply to the analysis and are introduced at the appropriate points in the discussion.

Some industry representatives have commented that increased fuel consumption for vessels
having to go faster to make up for time lost due to the proposed measures should be factored into
the analysis. However, the analysis, by assuming that vessels would not speed up to make up
time, includes maximum estimates for the delays incurred and, therefore, provides an upper limit
estimate for the impacts. If vessel captains adjust voyages to make up for the delay by speeding
up, the estimated economic impacts would need to be revised to reduce or exclude the cost
applied for the time delayed.

Another comment was that vessels may burn less fuel operating at slower speeds and that these
savings may offset some of the costs of delays. However, for economic reasons, vessel operators
already operate at close to the vessel’s optimal fuel efficiency and any savings in fuel costs can
be assumed to be minimal and negligible.
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4.4.1.1 Alternative 1 — No Action Alternative

Under the No Action Alternative, the shipping industry would be unaffected beyond the
measures already in place and would not incur any additional economic impacts. The MSRS
would remain in place to inform mariners of the presence of whales and NMFS would continue
to provide right whale sighting and avoidance information to the National Ocean Service (NOS),
to update the US Coast Pilots annually. Hence, there is no direct economic impact associated
with this alternative.

The No Action Alternative would have no impact on port operations in any of the three regions.
The MSRS and local notice to mariners are the only existing actions that are port-related, but
they have no economic or other impacts on port operations. Although reporting is mandatory,
speed advisories are voluntary and announcements broadcasted via the local notice to mariners
are used at the mariner’s discretion.

4.4.1.2 Alternative 2 — Mandatory Dynamic Management Areas

Alternative 2 would have a direct, long-term negative economic impact on vessel operations,
estimated at $25.0 million annually based on 2003 data and $27.6 million annually based on
2004 data. The criteria for triggering a DMA and the resulting precautionary area are described
in Section 2.1.4. DMAs could be established at any time of the year and in any location
depending on whale occurrence. Assumptions were made to estimate the number of days per
year that DMAs would be effective in each port area based on the frequency, timing, and
location of whale sightings. The following two paragraphs describe the studies on which these
assumptions are based.

Russell et al. (2005) estimated the annual expected duration of DMAs in the Northeast region
and the Block Island Sound portions of the MAUS.’ However, in calculating the incidence of
DMAs, this report assumed that seasonal speed restrictions in designated areas, including SMAs,
would be in effect.'” Hence, DMAs in the report are only those that would occur outside the
SMAs. For the southern Gulf of Maine, the report estimated an average of 2.3 DMAs per year.
The economic analysis for this FEIS rounded this estimate up to an expected incidence of three
DMAs per year (45 effective days) outside of the assumed speed restriction periods. A review of
DAMs implemented as a part of the ALWTRP confirms the Russell e al. (2005) analysis: from
2002 to 2006, no more than three DAMs were implemented outside the SMA speed-restriction
periods.'" It was also assumed for the analysis that DMAs would be implemented for 50 percent
of the time that the report assumed the SMA speed restrictions for the Boston shipping lanes near
Race Point to be in effect (April 1 to May 15), or an additional 23 days. (While it could have
been assumed that DMAs would be implemented for 100 percent of the time that these speed
restrictions would be in place, the location-specific nature of the DMAs means that some DMAs
would not fall within normal shipping lanes, and so traffic would not be affected. A study of
right whale sightings from 1978 to 2003 shows that many of the sightings after May are more

? This reference is based on the May 2005 revised report, although there are also references to the original report
(Russell et al., 2003).

' The report assumed the following seasonal speed-restricted periods: Great South Channel, April 1 to July 31;
Cape Cod Bay critical habitat, January 1 to April 30; portion of Boston shipping lanes near Race Point, April 1 to
May 15; offshore approaches to Block Island Sound, September and October and February to April; approaches to
the ports of NY/NJ, September and October and February to April.

" http://www.nero.noaa.gov/whaletrp/plan/dam/index.html
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centrally located within the Great South Channel critical habitat and would be west of current
traffic patterns [Merrick, 2005b]). Thus, the economic impact analysis assumes 68 effective days
per year for DMAs in the Northeast region, excluding Cape Cod Bay.

For Cape Cod Bay, the Russell et al. (2005) report predicts an average of 0.8 DMAs per year
outside the period January 1 to April 30, the period when the report assumes an SMA to be in
effect. This number has been rounded up to one per year (15 days). It was also assumed that
DMAs would be implemented during the report’s SMA period January 1 to April 30, for 75
percent of the time, or an additional 90 days. Therefore, a total of 105 effective DMA days have
been assumed for Cape Cod Bay.

For the MAUS, a report by Knowlton et al. (2002) provided information on the spatial and
temporal distribution of right whale sightings. Data from 1970 through 2002 were used for that
study. With the exception of Savannah, all port areas showed an average of less than one right
whale sighting per year. For the economic impact analysis, this was rounded up to one DMA
period per year (15 days) for each port in the mid-Atlantic region except for Savannah. For
Savannah, 75 days per year are assumed, as described below.

For the SEUS (here including Savannah), a recent NMFS internal draft report identified the
incidence of DMAs in shipping lanes. The report uses data on right whale sightings from 1992 to
2001. The observed concentration of right whale sightings is consistent with proposed seasonal
speed restrictions from November 15 to April 15. However, as previously discussed for the
NEUS, not all DMAs would affect vessels traveling in shipping lanes into Southeast ports.
Therefore, for the SEUS and Savannah, it has been assumed that DMAs would be implemented
for 50 percent of the November 15-April 15 period, or 75 days per year.

These assumptions are summarized in Table 4-1.

Table 4-1

Effective DMA Days by Port Area

Port Area Effective DMA Days
NEUS (excepting Cape Cod Bay) 68
NEUS Cape Cod Bay 105
MAUS (excepting Savannah, GA) 15
SEUS and Savannah, GA 75
Source: Nathan and Associates

Direct Economic Impacts of Alternative 2

In all regions, mariners would be required to either proceed through a DMA at a restricted speed
or route around the DMA. The direct impact of a DMA on vessel operations is the increased time
required to transit through the DMA at the restricted speed.

Because NMFS would draw a square around each circular DMA buffer zone (in order to issue
coordinates of the corners to mariners), the position of the DMA relative to the vessel routing
would affect the effective distance to be traveled through the DMA. For example, a vessel that
would route diagonally through the DMA square would have to traverse 56 nm (104 km) at the
restricted speed; one crossing the square at mid-point on each side would travel 39.6 nm (73.3
km). In other cases, a vessel’s route would require traversing a much smaller portion of a DMA
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square. For the purposes of the economic analysis, it was assumed that vessels would have to
traverse an average of 39.6 nm (73.3 km) for each DMA, which reflects the diameter of a DMA
for the base case scenario for a group of three whales. '

For a vessel typically traveling at an operating speed of 14 knots, it would be possible to cover
the 39.6 nm (73.3 km) of a DMA in 170 minutes, a little under three hours. With a speed
restriction of 10 knots, covering the distance would take 238 minutes, ,or nearly four hours, 68
minutes more than at 14 knots. In addition, vessels would need time to slow to the restricted
speed prior to entering the DMA and time to speed up after leaving the DMA. A vessel normally
traveling at an operating speed of 14 knots would take 18 minutes to slow down to 10 knots and
speed up again to 14 knots, for a total delay of 86 minutes.

For the economic impact analysis, it has been assumed that most vessels would opt to proceed
through a DMA with a speed restriction of 10 knots rather than to route around the DMA. A
vessel normally traveling at an average speed of 14 knots would incur a delay of 170 minutes to
travel the extra 39.6 nm (73.3 km) around the two sides of the square that circumscribes a
DMA," as compared to the 86-minute delay to go through the 39.6 nm (73.3 km) of the DMA at
the restricted speed. (With a 10-knot speed restriction, vessels with an average operating speed in
excess of 18 knots could benefit from routing around the DMA. Routing around the DMA would
take an additional 132 minutes (39.6 nm divided by 18 knots), whereas going through the DMA
at 10 knots would take an additional 106 minutes [238 minutes, versus the normal 132 minutes]
plus 26 minutes for slowdown and speedup, for a total delay of 132 minutes, the same as routing
around.)

Data Chart 4-1 presents the direct annual economic impact of Alternative 2 on the shipping
industry with a 10-knot speed restriction based on 2003 conditions, using the estimated effective
DMA days shown in Table 4-1. The total direct economic impact is estimated at $25.0 million
annually, with the port area of Savannah being the most affected, at $6.9 million. Port Canaveral
is second, at $3.9 million, followed by the port areas of New York/New Jersey and Jacksonville
at $2.9 million. The direct economic impact for these four port areas totals $16.5 million
annually, or 65.8 percent of the total for this alternative. In the NEUS, the port area of Boston
has the greatest direct economic impact, estimated at $0.8 million in 2003. The port area of
Portland has the second highest impact in the NEUS, estimated at $0.7 million.

Overall, under Alternative 2, containerships account for 47.0 percent of the total direct economic
impact, with an estimate of $11.8 million annually. The vessel type with the next-largest
economic impact is passenger vessels, at $5.1 million, followed by ro-ro (roll-on-roll-off) cargo
ships, at $2.8 million. The port area of Port Canaveral accounts for 69.2 percent of the economic
impact incurred by passenger vessels, at $3.5 million.

Data Chart 4-2 presents the direct annual economic impact of Alternative 2 at a 10-knot speed
restriction based on 2004 conditions.

"2 The 39.6 nm (73.3 km) distance is based on a core area with a radius of 4.8 nm (8.9 km), for a group of three
whales, plus the buffer with a radius of 15 nm (27.8 km), for a total radius of 19.8 nm (36.7).

1> While the two sides of a square that circumscribe a DMA are each 39.6 nm (73.3 km), the extra distance is only
equal to one side of the square because if the vessel is in the area of a DMA, then it was already planning on sailing
the 39.6 nm (73.3 km) through the DMA at regular speed.
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Data Chart 4-1
Alternative 2: Direct Economic Impact on the Shipping Industry by Port Area and
Type of Vessel, 2003 ($000s)

Combinat General Refrigerated
Bulk ion  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing

Port Area Carriers  Carriers hips  Barges Vessels Vesselsa/ Vessels Cargo Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 7.7 - 134 - 30.4 - - - - - - - 51.6

Searsport, ME 6.0 0.8 - - - 3718 - 05 16.0 714 0.8 - 467.4

Portland, ME 359 15.2 19.3 0.9 395 1195 - 38.2 4.0 400.2 45 05 677.7

Portsmouth, NH 376 20 - - 15.0 36 - - 14 97.6 0.4 0.5 158.1
Northeastern US - Off Race Point

Boston, MA 184 0.6 229.5 0.7 6.1 336.4 7.9 227 - 178.4 0.4 0.9 802.1

Salem, MA 48 - - - - 36 - - - 1.0 - - 9.3
Northeastern US - Cape Cod Bay - - - - - 1.7 - - - 4.0 - - 15.7
Mid-Atlantic Block Island Sound

New Bedford, MA 8.7 - 0.1 - 31 - 48 - 0.5 1.8 - - 18.9

Providence, RI 9.9 03 04 - 43 43.0 1.9 23.6 0.4 23.0 0.3 0.0 107.2

New London, CT 26 - 14 - 5.3 25.3 - - 8.9 1.5 0.1 0.0 45.0

New Haven, CT 6.9 04 0.8 0.4 1.1 39 - - 358 35.3 13 0.1 96.0

Bridgeport, CT 48 - 0.0 0.2 0.0 3.2 6.2 - 26.1 7.7 - - 484

Long Island, NY - 0.4 - 0.1 - 25.3 - - 773 40.6 0.3 0.1 144.1
Mid-Atlantic Ports of New York/New Jersey 48.1 78 1,826.0 0.1 15.3 311.9 203 314.3 4.0 3124 18 04 2,862.5
Mid-Atlantic Delaware Bay 374 38 200.7 28 379 29.8 261.1 45.0 1.9 210.3 15 0.1 832.3
Mid-Atlantic Chesapeake Bay

Baltimore, MD 43.9 1.5 235.1 - 59.8 51.3 3.0 274.2 0.9 38.0 14 1.7 710.8

Hampton Roads, VA 46.3 6.2 1,3404 0.1 348 388 0.6 1132 0.3 424 0.5 0.9 1,624.4
Mid-Atlantic Morehead City and Beaufort, NC 35 - 71 - 7.8 - 0.7 0.6 - 75 - 0.1 27.2
Mid-Atlantic Wilmington, NC 12.2 1.1 64.5 - 44.6 - 0.4 14.7 27 46.7 0.1 0.1 187.2
Mid-Atlantic Georgetown, SC 5.1 - 04 - 9.9 - - - - - - 0.1 15.5
Mid-Atlantic Charleston, SC 20.3 03  1,180.9 - 39.8 473 32 89.6 24 414 1.3 03 1,426.8
Mid-Atlantic Savannah, GA 157.1 106 54820 - 359.3 29.5 99.7 398.5 3.0 309.7 27 0.7 6,852.9
Southeastern US

Brunswick, GA 41.2 - 81.8 - 100.9 39 37.0 484.5 - 338 - - 753.1

Fernandina, FL 6.2 - 82.6 05 1155 7.9 104.7 6.0 - 1.5 45 - 3294

Jacksonville, FL 113.5 3.0 9499 1592 2216 61.9 30.7 898.9 76 2903 123.2 21 2,861.9

Port Canaveral, FL 56.3 1.3 39.0 3.1 89.1 35296 94.0 52.0 26 272 6.3 0.5 3,901.1
Total 734.4 554 11,7554 1681 1,251.0  5,059.2 6762  2,776.7 196.1 21935 1515 89  25026.5

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Data Chart 4-2
Alternative 2: Direct Economic Impact on the Shipping Industry by Port Area and
Type of Vessel, 2004 ($000s)

Combinat General Refrigerated
Bulk ion  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels CargoShip Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 10.6 - 13.5 - 63.2 - - - - - - - 87.3

Searsport, ME 4.1 - 10.9 0.9 16 4246 - 1.0 78 66.3 33 - 520.4

Portland, ME 385 44 10.7 0.9 40.5 167.6 - 26.2 18.3 4175 192 04 7443

Portsmouth, NH 303 18 0.5 - 240 36 - - 0.7 728 37 1.1 138.4
Northeastern US - Off Race Point

Boston, MA 184 0.6 2295 0.7 6.1 336.4 7.9 22.7 - 178.4 0.4 0.9 802.1

Salem, MA 6.0 - - - - 294 - - - - - - 354
Northeastern US - Cape Cod Bay - - - - - 22.7 - - 02 6.2 0.1 - 29.3
Mid-Atlantic Block Island Sound

New Bedford, MA 8.2 - - - 28 1.6 35 0.2 - 16 - - 17.9

Providence, RI 10.2 0.3 - - 45 56.5 - 19.3 0.8 17.7 0.5 03 110.0

New London, CT 22 - 55 - 15.3 46.7 - - 8.8 2.0 0.3 - 80.9

New Haven, CT 54 - 24 0.2 10.1 - - - 67.2 272 20 - 1145

Bridgeport, CT 9.6 - - 0.0 0.1 32 25 - 377 46 - 0.0 57.8

Long Island, NY - - - 04 - 30.0 - - 89.1 4.7 - 0.0 161.3
Mid-Atlantic Ports of New York/New Jersey 46.9 48  1,899.1 - 235 503.5 215 3204 34 301.7 42 0.2 3,129.3
Mid-Atlantic Delaware Bay 443 1.5 193.2 4.0 56.7 38.8 2433 454 05 226.8 49 0.2 859.6
Mid-Atlantic Chesapeake Bay

Baltimore, MD 56.4 11 261.7 - 63.1 94.0 54 281.0 0.8 584 12 0.7 823.9

Hampton Roads, VA 63.8 50 13206 0.5 396 744 9.9 104.0 12 47.7 20 0.9 1,669.4
Mid-Atlantic Morehead City and Beaufort, NC 59 0.1 7.8 - 52 55 - - - 10.0 - 0.1 34.7
Mid-Atlantic Wilmington, NC 15.4 0.5 59.5 04 48.8 47 04 17.3 14 483 0.5 04 197.7
Mid-Atlantic Georgetown, SC 49 0.3 14 - 72 0.8 - - - - - - 14.7
Mid-Atlantic Charleston, SC 19.5 04  1,2411 0.8 52.1 62.8 37 83.8 1.9 406 35 04 1,510.3
Mid-Atlantic Savannah, GA 165.9 85 55814 10 3576 196.3 1413 443.4 25 361.5 36 05 7,263.4
Southeastern US

Brunswick, GA 458 - 29.2 - 109.3 316 335 481.1 - 0.9 - 0.9 7321

Fernandina, FL 14.3 - 89.9 10 1297 75.0 45.9 54 - - 10.8 - 372.1

Jacksonville, FL 130.8 54 976.6 1409 2485 502.1 344 931.0 14.7 2972 165.9 838 3,456.3

Port Canaveral, FL 76.3 - 43.9 80 1221 41253 791 713 12.8 464 297 0.9 4,615.7
Total 833.8 349 11,9786 1597 14315 6,837.0 6323 28534 2698 22755 2556 16.6 27,5788

al Includes recreational vessels
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The total estimated economic impact would be about $27.6 million annually, roughly 10 percent
higher than in 2003. This difference is due to the overall increase in US East Coast vessel
arrivals of 7.3 percent in 2004, and particularly the 12.3 percent growth in vessel arrivals in the
SEUS, which would be more affected by DMAs than the other regions. The rankings by port
area and vessel type are the same as described for 2003 above, except that Jacksonville moved
slightly ahead of New York/New Jersey. Figure 4-3 presents the impacts graphically.

At a 12-knot speed restriction, Alternative 2 would result in an economic impact of $17.7 million
annually based on 2004 data. At a 14—knot speed restriction, the annual economic impact was
estimated at $10.8million (2004 arrivals). See Data Chart 4-22 for the annual economic impact of
10, 12, and 14 knots by port area.

4.4.1.3 Alternative 3 — Speed Restrictions in Designated Areas

Implementing the speed restrictions specified in Alternative 3 would have a direct, long-term,
adverse economic impact on vessel operations. Based on shipping industry activity in 2003 and
2004, with a 10-knot speed restriction, annual direct economic impacts would total an estimated
$133.0 million and $142.5 million, respectively. The geographic areas and times at which speed
restrictions would be implemented in each region are detailed in the description of Alternative 3
in Section 2.1. The effective proposed speed-restriction periods for each port area are depicted in
Figure 4-4. In the NEUS region, restrictions would be effective year-round (365 days). Speed
restrictions would be in place for 212 days per year in the MAUS, and 151 days per year for port
areas in the SEUS.

As discussed in Chapter 3, the USCG Vessel Arrival database and ancillary data sets provide
information on all vessel arrivals of 150 GRT or greater at US ports. Information in the database
regarding the date of vessel arrival was used to determine the number of vessel arrivals in 2003
and 2004 that would have occurred during the proposed speed-restriction periods for each port
area.

Data Chart 4-3 presents US East Coast arrivals of vessels for 2003 during the periods when
speed restrictions would be in effect for each port area. In 2003 there were 14,935 vessel arrivals
during such periods, approximately 58 percent of the total of 25,532 arrivals for 2003. While
there is some seasonality in US East Coast vessel arrivals, the times at which speed restrictions
would be effective include both peak and non-peak periods of vessel traffic; therefore, the
percentage of restricted arrivals corresponds closely to the percentage of speed-restricted days
per year.

The port area of New York/New Jersey had the greatest number of vessel arrivals during periods
in which speed restrictions would be in place, with 3,103 arrivals in 2003, followed by the port
areas of Hampton Roads (1,529 arrivals), Philadelphia (1,521 arrivals), Savannah (1,368
arrivals), Charleston (1,343 arrivals) and Baltimore (1,085 arrivals).'* These six port areas
accounted for 66.6 percent of the total US vessel arrivals during speed-restricted periods.

In terms of vessel type, containerships led in vessel arrivals during the proposed speed-restricted
periods, with 4,937 arrivals in 2003. Tankers were the next most frequent, with 3,483 arrivals,
followed by ro-ro cargo ships, with 1,713 arrivals, and bulk carriers, with 1,660 arrivals.

4 In the tables in this chapter, the port area of Philadelphia, which includes Wilmington, Delaware, is included in
the data presented for the port region of Mid-Atlantic Delaware Bay.
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Data Chart 4-3
Alternative 3: US East Coast Restricted Vessel Arrivals by Port Area and Vessel Type, 2003

Vessel Type
General Refrigera
Dry ted Ro-Ro
Bulk Combination Container Freight Cargo Passeng Cargo Cargo  Tank Towing Other

Port Area Carrier  Carrier Ship Barge Ship  erShip  Ship Ship Barge Tanker Vessel a/ Total
Northeastern US - Gulf of Maine

Eastport, ME 16 - 5 - 19 - - - - - - - 40

Searsport, ME 14 1 - - - 66 - 1 23 89 2 - 196

Portland, ME 66 14 9 1 38 19 - 58 6 396 1 2 620

Portsmouth, NH 63 3 - - 10 1 - - 2 17 1 2 199
Northeastern US - Off Race Point

Salem, MA 7 - - - - 1 - - - 1 - - 9

Boston, MA 34 1 7 2 8 94 4 33 - 225 1 4 483
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 9 - - - 13 - - 22
Mid-Atlantic Block Island Sound

New Bedford, MA 36 - 1 - 16 - 5 - 4 7 69

Providence, RI 49 1 - 13 14 3 45 1 74 1 1 202

New London, CT 12 - 2 - 4 20 - - 47 5 1 - 91

New Haven, CT 38 - 1 1 17 2 - - 152 110 10 - 331

Bridgeport, CT 17 - - 2 2 1 32 - 108 30 - - 192

Long Island, NY - 1 - 2 - 19 - - 318 144 2 1 487
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 209 19 1,381 1 31 53 14 405 25 950 11 4 3103
Mid-Atlantic Delaware Bay

Philadelphia, PA 206 7 287 6 131 16 266 85 11 493 12 1 1521
Mid-Atlantic Chesapeake Bay

Baltimore, MD 188 6 217 - 107 22 3 401 2 122 5 12 1,085

Hampton Roads, VA 193 14 1,006 1 76 14 1 92 1 122 2 71529
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 15 - 9 - 20 - 1 2 - 22 - 2 Il
Mid-Atlantic Wilmington, NC

Wilmington, NC 66 4 54 - 76 - 1 12 13 142 1 - 369
Mid-Atlantic Georgetown, SC

Georgetown, SC 26 - 1 - 6 - - - - - - 1 34
Mid-Atlantic Charleston, SC

Charleston, SC 100 - 873 - 58 28 3 136 13 18 12 21343
Mid-Atlantic Savannah, GA

Savannah, GA 166 7 769 - 137 4 5 94 4 177 3 2 1,368
Southeastern US

Brunswick, GA 33 - 1 - 14 1 5 112 - 2 - - 178

Fernandina, FL 4 - 43 1 42 1 13 - - - 7 - 111

Jacksonville, FL 62 1 185 80 102 8 2 222 7 114 17 5 905

Port Canaveral, FL 40 - 6 8 37 223 26 15 3 10 8 1 377
All Port Regions 1,660 79 4,937 105 964 616 384 1,713 740 3483 207 47 14,935

al Other includes fishing vessels, industrial vessels, research vessels, school ships.
Source: Prepared by Nathan Associates based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports, 2003-2004.
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Alternative 2: Direct Economic Impact on the
Shipping Industry by Port Area, 2003 and 2004 ($000s)
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Alternative 3: Proposed Speed Restrictions by Port Area

Port Region and Port Area

| Jan | Feb. [March| April | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Days

Northeastern US - Gulf of Maine
Eastport, ME
Searsport, ME
Portland, ME
Portsmouth, NH

Northeastern US - Off Race Point
Boston, MA
Salem, MA

Northeastern US - Cape Cod Bay

Mid-Atlantic Block Island Sound
New Bedford, MA
Providence, Rl
New London, CT
New Haven, CT
Bridgeport, CT
Long Island, N

365
365
365
365

365
365

365

212
212
212
212
212
212

Mid-Atlantic Ports of New YorkiNew Jersey [N | | |

Mid-Atlantic Delaware Bay
Mid-Atlantic Chesapeake Bay

Baltimore, MD

Hampton Roads, VA
Mid-Atlantic Morehead City and Beaufort, NC
Mid-Atlantic Wilmington, NC
Mid-Atlantic Georgetown, SC
Mid-Atlantic Charleston, SC
Mid-Atlantic Savannah, GA
Southeastern US

Brunswick, GA

Fernandina, FL

Jacksonwille, FL
Port Canaveral, FL

212

| 1]

212

212
212

212

212

212

212

212

151
151
151
151

Source: NOAA
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In 2004, there were 15,815 vessel arrivals at US East Coast ports during the periods when speed
restrictions are proposed for each port area, an increase of 5.9 percent over 2003 (Data Chart
4-4). The increase is less than the 7.3 percent for total US East Coast vessel arrivals in Chapter 3
(Section 3.4.1.4) for several reasons. First, the SEUS region, which recorded an increase of 12.3
percent in total vessel arrivals in 2004, is the region with the fewest speed-restricted days.
Second, the port area of New York/New Jersey, with the largest number of annual vessel
arrivals, recorded a growth of less than 0.4 percent in vessel arrivals during the proposed speed-
restricted periods. Details on restricted-period US and foreign flag vessel arrivals by port area,
vessel type, and vessel DWT size category are presented in Appendix E of the Economic Report.

Data Chart 4-5 presents the basis for determining the effective distance at which speed
restrictions would apply for each port area. The locations of these areas are described in Section
2.2.3. The following paragraphs discuss the effective distance for the different port areas.

For port areas in the mid-Atlantic region, the speed restrictions would extend 25 nm (46 km)
from the coast. However, independent researchers and stakeholders have indicated that due to
vessel operating practices, the effective distance (i.e., the distance at which actual time delays
would be incurred) may be less than distances specified in the operational measures. This is
because at most port areas, vessels already slow down to approximately 8 to 10 knots at the pilot
buoy for the pilot to board the vessel. In some instances, the proximity of the pilot buoys to the
shore makes it impractical for the vessel to resume normal operating speed. Thus, the effective
distance for speed restrictions, and the actual time delays, are lessened by the distance of the
pilot buoy from the shore. The location of the pilot buoy relative to the harbor baseline or closing
line is shown in Data Chart 4-5. For example, the pilot buoy for the port area of New York/New
Jersey is 6.8 nm (12.6 km) from the harbor baseline. Thus, the distance from the edge of the
speed-restricted area to the pilot buoy is only 18.2 nm (33.7 km).

It should be noted, however, that for the port area of New York/New Jersey and most other US
East Coast port areas, vessels do not approach the port directly perpendicular to the coastline.
Rather, mariners approaching from the north or south approach the port along the shortest
possible track. For purposes of the economic impact analysis, it was assumed that vessels would
travel through the speed-restricted areas on a typical 45-degree routing relative to the port
entrance, until they reach the pilot buoy. Thus, for the port area of New York/New Jersey it is
assumed that vessels would traverse 25.7 nm (47.6 km) through the speed-restricted area. This
concept was applied to all port areas in the mid-Atlantic region.

Data Chart 4-5 indicates an additional effective distance of 54.9 nm (101.7 km) miles for the port
area of New York/New Jersey. This is due to the year-round speed-restricted area — the
combination of the expanded ALWTRP SAM West and SAM East zones — established in the
NEUS region that some vessels would have to traverse either coming to the port area of New
York/New Jersey from the north or departing to the north. It is estimated that vessels affected
will need to traverse 54.9 nm (101.7 km) of speed-restricted area in the NEUS. This factor,
though, only affects vessel arrivals into the port area of New York/New Jersey from the north or
departures to north.
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Data Chart 4-4
Alternative 3: US East Coast Restricted Vessel Arrivals by Port Area and Vessel Type, 2004

Vessel Type
Combina Dry Refrigerat  Ro-Ro
Bulk tion  Container Freight Cargo Passeng ed Cargo Cargo  Tank Towing  Other

Port Area Carrier Carrier ~ Ship  Barge Ship erShip  Ship Ship  Barge Tanker Vessel al Total
Northeastern US - Gulf of Maine

Eastport, ME 22 - 4 - 17 - - - - - - - 43

Searsport, ME 10 - 2 2 3 81 - 1 1 78 8 - 196

Portland, ME 71 4 4 1 28 26 - 37 26 39 47 2 641

Portsmouth, NH 51 3 1 16 1 - 1 87 9 4 173
Northeastern US - Off Race Point

Salem, MA 9 - - - - 6 - - - - - - 15

Boston, MA 34 1 77 2 8 94 4 33 - 225 1 4 483
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 13 - - 1 21 1 - 36
Mid-Atlantic Block Island Sound

New Bedford, MA 31 - - - 14 - 4 1 - 6 - - 56

Providence, RI 45 1 - - 14 25 - 42 1 68 5 2 203

New London, CT 8 5 14 17 - 39 7 1 - 91

New Haven, CT 21 - 3 - 19 - - - 286 94 17 - 440

Bridgeport, CT 35 - - 1 2 - 17 - 178 28 - 1 262

Long Island, NY - - - 5 - 23 - - 379 157 - 1 565
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 199 14 1,436 - 49 95 16 404 9 868 20 4 3114
Mid-Atlantic Delaware Bay

Philadelphia, PA 200 2 261 13 17 12 242 86 3 547 35 2 1574
Mid-Atlantic Chesapeake Bay

Baltimore, MD 223 5 229 - 121 38 4 386 2 160 10 7 1185

Hampton Roads, VA 254 13 986 3 93 37 5 90 1 133 12 1 1,638
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 23 1 9 - 13 4 - - - 32 - 1 83
Mid-Atlantic Wilmington, NC

Wilmington, NC 67 3 48 - 73 4 - 17 9 152 2 2 377
Mid-Atlantic Georgetown, SC

Georgetown, SC 26 2 2 - 12 1 - - - - - - 43
Mid-Atlantic Charleston, SC

Charleston, SC 84 1 949 2 66 51 3 128 4 17 19 6 1430
Mid-Atlantic Savannah, GA

Savannah, GA 174 8 760 - 124 35 10 107 1 206 5 1 143
Southeastern US

Brunswick, GA 33 - 7 - 23 4 5 113 - - - 3 188

Fernandina, FL 12 - 30 2 50 6 6 1 - - 11 - 118

Jacksonville, FL 66 2 204 74 91 43 2 231 9 120 154 14 1,010

Port Canaveral, FL 54 7 10 46 224 17 21 2 14 23 2 420
All Port Regions 1,752 60 5024 115 1,067 840 335 1,698 962 3,515 380 67 15815

al Other includes fishing vessels, industrial vessels, research vessels, school ships.
Source: Prepared by Nathan Associates based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports, 2003-2004.
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Data Chart 4-5

Alternative 3: Effective Distance of Speed Restrictions in Designated Areas

Tocation of pilot
buoy relative to

Diagonal of  Additional Slow

harbor baseline  Distance  Distanceto  distance to effective ~ down/speed

Port Area or closing line Stated in NOI  pilot buoy pilot buoy  distance a/ up time
Northeastern US - Gulf of Maine

Eastport, ME n.a. n.a. n.a. n.a. 54.9 Included

Searsport, ME n.a. n.a. n.a. n.a. 54.9 Included

Portland, ME na. n.a. n.a. n.a. 54.9 Included

Portsmouth, NH n.a. n.a. n.a. n.a. 54.9 Included
Northeastern US - Off Race Point

Boston, MA n.a. n.a. n.a. n.a. 724 n.a.

Salem, MA n.a. n.a. n.a. n.a. 724 na.
Northeastern US - Cape Cod Bay 5.0 n.a. n.a. n.a. 59.2 n.a.
Mid-Atlantic Block Island Sound

New Bedford, MA n.a. 25 25 354 54.9 Included

Providence, RI n.a. 25 25 354 54.9 Included

New London, CT n.a. 25 25 354 54.9 Included

New Haven, CT n.a. 25 25 354 54.9 Included

Bridgeport, CT n.a. 25 25 354 54.9 Included

Long Island, NY n.a. 25 25 354 54.9 Included
Mid-Atlantic Ports of New York/New Jersey 6.8 25 18.2 25.7 54.9 Included
Mid-Atlantic Delaware Bay 25 25 22.5 31.8 54.9 Included
Mid-Atlantic Chesapeake Bay

Baltimore, MD 2.8 25 22.2 31.3 54.9 Included

Hampton Roads, VA 28 25 22.2 31.3 54.9 Included
Mid-Atlantic Morehead City and Beaufort, NC 6.7 25 18.3 259 n.a. n.a.
Mid-Atlantic Wilmington, NC 4.1 25 20.9 29.6 n.a. n.a.
Mid-Atlantic Georgetown, SC 5.6 25 194 274 n.a. n.a.
Mid-Atlantic Charleston, SC 12.5 25 12.5 17.7 6.3 n.a.
Mid-Atlantic Savannah, GA 9.7 25 15.3 216 49 n.a.
Southeastern US

Brunswick, GA 6.7 n.a. n.a. 26.4 34 n.a.

Fernandina, FL 10.9 n.a. n.a. 32.9 55 n.a.

Jacksonville, FL 4.2 n.a. n.a. 30.9 n.a. n.a.

Port Canaveral, FL na. n.a. n.a. 45 n.a. n.a.

al Defined and described in text for each port area.

Source: Nathan Associates as descibed in text.
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Data on the actual number of vessel arrivals at the port area of New York/New Jersey by
direction of approach and departure were not available for this study. These data would allow the
economic analysis to evaluate the impacts on the actual percentage of vessels arriving from the
north or departing to the north from the port of New York/New Jersey. Therefore, pursuant to
Section 1502.22 of CEQ regulations, in the absence of complete data (these fields in the USCG
vessel arrival database were incomplete), the economic analysis provides an estimate of the
number of arrivals and departures from/to the north based on general knowledge of shipping
patterns in the area and of movements along the US East Coast. For example, on some liner
container trades, the port area of New York/New Jersey is the end of a northern string for routes
that serve the Far East and the US East Coast via the Panama Canal. Once these vessels
unload/load at the port area of New York/New Jersey, they depart to the south for the return trip.
On the other hand, most liner vessels that call at the port area of New York/New Jersey from
Europe arrive from the north and depart to the south for calls at other US East Cost ports before
heading back. Based on these types of routing considerations, this analysis assumes that the
measures would affect 30 percent of vessel arrivals in the port area of New York/New Jersey.'

The mid-Atlantic port areas of Philadelphia, Baltimore and Hampton Roads have been assumed
to be equally affected by the year-round speed-restricted area established in the NEUS. Port
areas south of Hampton Roads are assumed to be unaffected by this area, as vessels normally
travel to the east of the SAMs in the NEUS.

Port areas in Block Island Sound are assumed to have 40 percent of their vessel arrivals affected
by the SAMs in the NEUS.'®

As discussed with respect to Alternative 2 (Section 4.4.1.2), another factor is the time for vessels
to slow down from sea speed to restricted speed and later to return to sea speed. This would
affect vessel arrivals at the port area of New York/New Jersey that would traverse the year-round
speed-restricted area in the NEUS. Extra time has been included in the economic impact analysis
for these vessels to slow down to restricted speed and to resume sea speed.

The additional distance shown in Data Chart 4-5 for the mid-Atlantic port areas of Charleston
and Savannah was calculated as half of the distance of the pilot buoy to the harbor baseline.
Pilots at these ports have indicated that without speed restrictions vessels would regain some
speed (not sea speed) prior to entering the harbor baseline. Applying the speed restriction to
more than half of this distance should approximate the extra delay incurred from the pilot buoy
to the harbor baseline at these port areas.

"> The determination of 30 percent is based on the following assumptions: 45 percent of vessels arrive from the
south and depart to the south (no trips through the northeast speed-restricted area); 40 percent arrive from the north
and depart to the south (one trip through the northeast speed-restricted area), 10 percent arrive from the south and
depart to the north (one trip through the northeast speed-restricted area), and 5 percent arrive from the north and
depart to the north (two trips through the northeast speed-restricted area). This results in a total factor of 60 percent,
which is divided by two to account for vessel arrivals only. Later in the economic impact analysis the estimated
impact on vessel arrivals is doubled to account for the impact on vessel departures.

' This assumption is premised on consideration of maritime shipping patterns similar to the discussion above for the
port area of New York/New Jersey. The determination of 40 percent is based on the following assumptions: 45
percent of vessels arrive from the north and depart to the south (one trip through the northeast speed-restricted area);
30 percent arrive from the south and depart to the south (no trips through the northeast speed-restricted area), 15
percent arrive from the north and depart to the south (one trip through the northeast speed-restricted area), and 10
percent arrive from the north and depart to the north (two trips through the northeast speed-restricted area). This
results in a total factor of 80 percent, which is cut in half to apply to vessel arrivals only.
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For port areas in the NEUS region, year-round speed reductions are proposed within the
expanded ALWTRP SAM zones, which have the same boundaries as the Off Race Point and
Great South Channel SMAs. With the exception of Cape Cod Bay, vessels arriving at port areas
in the NEUS region from the north would not be affected by the SAM zones. Primarily, the
portion of the restricted area referred to as expanded SAM West zone would affect vessels
arriving from the south. It is assumed that vessels arriving from the south and destined for
Northeast port areas will attempt to minimize the impact of the speed restrictions by entering the
existing Boston TSS at a point east of the southern tip of Cape Cod. From there, vessels will
route at restricted speeds through the TSS (65 nm [120.4 km]). Vessels destined for Boston may
regain some speed (but not sea speed) from the western end of the restricted area to the Boston
pilot buoy (15 nm [27.8 km]). Similar to the treatment of Charleston and Savannah, it is assumed
that applying speed restrictions to half of this distance should approximate the extra delay
incurred by the vessel. Vessels arriving from the south and destined for Gulf of Maine ports will
need to route 54.9 nm (101.7 km) through the SAM West area. These vessels will also be
affected by the time to slow down prior to entering and upon leaving the SAM West area.

For Alternative 3, the effective distance of speed restrictions for port areas in the Southeast was
determined by identifying typical access routes for each port and the distance from the
intersection of those routes with the eastern edge of the MSRS WHALESSOUTH area to each
port’s pilot buoy. For the port area of Brunswick, two routes were considered typical (as these
routes were generally utilized prior to the establishment of the recommended routes) — one to the
northeast of 21.8 nm (40.4 km) and one to the southeast of 28.4 nm (52.6 km). The southeast
route was assumed to account for 70 percent of vessel traffic, resulting in a weighted average
distance of 26.4 nm (49 km). An additional effective distance of 3.4 nm (6.3 km) was assumed to
account for vessels not returning to sea speed over the 6.7 nm (12.4 km) from the pilot buoy to
the coastline.

Two routes were typically used for the port area of Fernandina — a northeast route of 39.5 nm
(73.1 km) and a southeast route of 26.3 nm (48.7 km). Traffic was assumed to be equally divided
between the two routes, for an average distance of 32.9 nm (61 km). An additional effective
distance of 5.5 nm (10.2 km) was assumed to account for vessels not returning to sea speed over
the 10.9 nm (20.2 km) from the pilot buoy to the coastline. Three routes were typically used for
the port area of Jacksonville — a northeast route of 39.4 nm (73 km) (10 percent of vessels), an
easterly route of 26.3 nm (48.7 km) (30 percent), and a southeast route of 31.7 nm (58.7 km) (60
percent). The weighted average distance is 30.9 nm (57.2 km). For the port area of Port
Canaveral, vessels utilized a single route of 4.5 nm (8.3 km) that passed through the right whale
critical habitat area.
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Data Chart 4-6
Alternative 3: Average Minutes of Delay per Vessel Arrival by Port Area and Type of Vessel, 2003

Combinat General Refrigerated  Ro-Ro
Bulk ion  Containers Freight Cargo Passenger Cargo Cargo Tank Towing Weighted

Port Area Carriers  Carriers hips ~ Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/ Average
Northeastern US - Gulf of Maine

Eastport, ME 449 - 112.0 - 85.2 - - - - - - - 724

Searsport, ME 403 634 - - - 94.8 - 50.6 61.1 655 370 - 727

Portland, ME 48.7 64.6 110.2 84.5 78.2 97.4 - 57.3 59.8 68.9 37.0 37.0 66.8

Portsmouth, NH 522 553 - - 85.8 833 - - 62.3 665 370 37.0 624
Northeastern US - Off Race Point

Boston, MA 63.6 67.7 1490 684 85.1 110.0 107.9 782 - 850 489 489 97.8

Salem, MA 75.0 - - - - 110.0 - - - 926 - - 80.9
Northeastern US - Cape Cod Bay - - - - - 93.5 - - - 754 - - 82.8
Mid-Atlantic Block Island Sound

New Bedford, MA 854 - 784 - 107.9 - 126.6 - 86.4 98.0 - - 9.8

Providence, RI 799  100.1 - - 122.5 149.2 133.0 150.6 843 1034 574 574 112.5

New London, CT 79.7 - 185.3 - 146.1 129.0 - - 914 1022 574 - 102.8

New Haven, CT 785 - 1887 585  136.3 129.0 - - 93.8 1008 574 - 95.8

Bridgeport, CT 924 - - 431 - 108.7 - - 75.9 754 - - 63.7

Long Island, NY - 100.1 - 585 - 129.0 - - 91.7 983 574 574 9.7
Mid-Atlantic Ports of New York/New Jersey 59.1 718 1341 7541 80.5 115 118.0 116.4 66.9 74 422 422 106.9
Mid-Atlantic Delaware Bay 62.8 84.3 129.3 1022 100.0 120.8 122.2 1245 79.9 921 483 483 102.7
Mid-Atlantic Chesapeake Bay

Baltimore, MD 69.0 777 149.0 - 107.8 124.8 116.3 132.9 789 874 478 478 115.5

Hampton Roads, VA 69.3 83.4 152.1 85.0 103.2 1275 1217 144.6 80.5 88.0 478 47.8 1321
Mid-Atlantic Morehead City and Beaufort, NC 325 - 737 - 49.2 - 354 68.5 - 46.5 - 259 477
Mid-Atlantic Wilmington, NC 37.2 46.6 921 - 66.1 - 65.2 90.1 49.9 525 296 - 59.4
Mid-Atlantic Georgetown, SC 36.1 - 825 - 74.8 - - - - - - 274 440
Mid-Atlantic Charleston, SC 321 - 772 - 58.0 594 555 66.8 419 439 239 239 67.7
Mid-Atlantic Savannah, GA 325 393 84.6 - 55.6 624 89.0 738 436 479 265 265 69.3
Southeastern US

Brunswick, GA 33.9 - 94.2 - 67.6 66.9 73.7 81.3 - 53.7 - - 71.6

Fernandina, FL 62.6 - 845 391 69.2 86.3 97.6 - - - 384 - 76.2

Jacksonville, FL 439 47.0 826 646 54.2 744 734 829 545 565 309 309 64.6

Port Canaveral, FL 48 - 14.3 46 9.0 1.8 10.1 10.8 79 83 45 45 10.2
Total 55.0 69.6 1174 61.9 77.3 72.5 101.2 106.2 84.8 76.5 341 40.9 91.1

al Includes recreational vessels
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Using the economic impact model, the minutes of delay incurred in each port area were
identified, taking into account the distribution of vessel arrivals, normal vessel operating speeds,
and the effective distance over which the restriction would apply. Data Chart 4-6 and Figure 4-5
present the average minutes of delay for a speed restriction of 10 knots per vessel arrival for each
affected port area and vessel type in 2003."” The overall weighted average delay for all vessels in
2003 is 91 minutes per arrival."

The longest average delay is experienced at the port area of Hampton Roads, with an average
delay of 132 minutes per arrival. This is due to the predominance of large and fast containerships
at the port area coupled with the relatively few arrivals of smaller and slower vessel types. The
port areas of Baltimore (116 minutes), Providence (113 minutes), New York/New Jersey (107
minutes), Delaware Bay (103 minutes), and New London (103 minutes) are the other port areas
with average delays in excess of 100 minutes. The port area of Port Canaveral, at 10 minutes, has
the shortest average delay per vessel arrival, as the speed restriction would only be effective for
4.5 nm (8.3 km) from the eastern edge of the right whale critical habitat to the pilot buoy.

Containerships incur the longest average delay, with an average of 118 minutes per vessel arrival
followed by ro-ro cargo ships (108 minutes), and refrigerated cargo vessels (102 minutes).

Alternative 3 would not have adverse, direct effects on port operations because all of the speed
restrictions in designated areas would be in place over a fixed time period. Therefore, mariners
would be able to schedule their arrival time at port ahead of time, based on whether or not
restrictions are in place for a particular port region. This would require advanced schedule
planning; the rulemaking process would allow sufficient time for schedule revisions prior to
implementation in order to avoid delays in arriving at a port.

Direct Economic Impacts of Alternative 3

Data Chart 4-7 presents the estimated annual direct economic impact on the shipping industry of
Alternative 3 with a 10-knot speed restriction based on 2003 conditions. The total direct
economic impact is estimated at $133.0 million annually, with the largest impact on the port area
of New York/New Jersey, at $36.6 million. The impact on the port area of Hampton Roads is
second, at $24.5 million, followed by the port areas of Philadelphia at $13.5 million, Baltimore at
$11.0 million, Savannah at $10.2 million, Charleston at $9.9 million, Boston at $4.2 million,
Jacksonville at $3.6 million, and Portland at $3.4 million. The direct economic impact for these
nine port areas totals $117.0 million, or 87.9 percent of the total for this alternative.

Containerships account for 54.1 percent of the total direct economic impact of Alternative 3,
with an estimated $71.9 million. The next largest economic impact by vessel type is tankers, at
$16.4 million, followed by ro-ro cargo ships, at $14.7 million, and passenger vessels, at $10.9
million.

Data Chart 4-8 presents the annual direct economic impact of a 10-knot speed restriction for
Alternative 3 based on 2004 conditions.

'7 The average delay includes slowdown/speedup time for port areas in the Gulf of Maine divided by the number of
vessel arrivals by type of vessel for each port area during proposed speed-restriction periods. It does not include
slowdown/speedup time for port areas in the mid-Atlantic, as those delays would need to be divided into annual
vessel arrivals at each port.

'8 As will be discussed later, vessels are assumed to incur similar delays when leaving each port area.
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Data Chart 4-7
Alternative 3: Direct Economic Impact on the Shipping Industry by Port Area and
Type of Vessel, 2003 ($000s)

Combinat General Refrigerated
Bulk jon  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing
Port Area Carriers  Carriers hips  Barges Vessels Vesselsa/ Vessels CargoShip Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine
Eastport, ME 39.3 - 68.4 - 154.6 - - - - - 262.3
Searsport, ME 30.7 42 - - - 1,891.2 27 81.2 363.4 41 - 237175
Portland, ME 182.6 774 98.3 46 2011 607.7 194.5 206 20353 228 24 3,447.2
Portsmouth, NH 191.3 10.4 - 76.1 18.2 - 73 496.3 21 24 804.1
Northeastern US - Off Race Point
Boston, MA 97.6 32 12147 36 325 1,780.2 418 119.9 944.1 22 45 42444
Salem, MA 252 - - - - 18.9 - 5.2 - 494
Northeastern US - Cape Cod Bay - - 161.8 - 54.7 - 216.5
Mid-Atlantic Block Island Sound
New Bedford, MA 166.5 - 34 - 747 - 69.1 - 17.3 36.0 - - 366.9
Providence, RI 202.2 6.5 - - 775 581.1 457 434.0 42 439.6 29 15 1,795.2
New London, CT 49.3 442 - 60.6 500.9 - - 218.9 28.8 29 905.4
New Haven, CT 152.7 25.3 15 189.2 50.1 - 731.3 6230 285 1,801.7
Bridgeport, CT 90.2 - - 23 - 20.9 - 413.3 120.7 - - 647.4
Long Island, NY - 6.5 31 - 475.8 - 1,485.2 872.6 5.7 1.8 2,850.6
Mid-Atlantic Ports of New York/New Jersey 646.2 89.2 24,866.6 24 1384 17754 3035 42213 851 44411 232 44 36,596.9
Mid-Atlantic Delaware Bay 649.8 415 32571 264 6514 503.6 4,450.6 692.5 449 32002 285 13 135478
Mid-Atlantic Chesapeake Bay
Baltimore, MD 705.8 287 3,648.1 - 768.5 743.9 413 44130 8.0 6419 118 239 11,0349
Hampton Roads, VA 7434 779 20,353.1 27 4764 557.6 149  1,588.6 41 662.0 47 146 24,500.1
Mid-Atlantic Morehead City and Beaufort, NC 216 57.9 - 51.1 - 3.0 79 50.5 - 12 193.2
Mid-Atlantic Wilmington, NC 109.5 9.7 550.9 - 386.6 - 6.3 1"M1.7 29.9 372.3 1.3 1,578.3
Mid-Atlantic Georgetown, SC 420 59 - 49.5 - - - 0.8 98.2
Mid-Atlantic Charleston, SC 1473 8,095.7 - 288.0 375.6 16.9 641.2 25.8 2683 127 1.1 9,872.6
Mid-Atlantic Savannah, GA 235.5 13.6  8,190.7 - 513.5 48.6 144.0 564.2 79 428.6 35 12 10,1513
Southeastern US
Brunswick, GA 48.6 98.3 - 68.1 11.5 396 576.8 53 - 848.3
Fernandina, FL 12.2 - 165.5 09 186.2 14.9 139.4 - - - 11.8 - 530.9
Jacksonville, FL 127.8 24 11416 1931 3204 1221 152 1,1244 18.3 3324 1595 36 3,560.7
Port Canaveral, FL 8.2 84 0.9 18.5 650.1 259 9.0 1.1 44 1.6 0.1 728.0
Total 47256 3710 71,8940 2415 4,783.0 10,910.1 53574 14,7015 32043 16426.8 329.7 64.9  133,009.9
al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Alternative 3: Direct Economic Impact on the Shipping Industry by Port Area and

Data Chart 4-8

Type of Vessel, 2004 ($000s)

Combinat General Refrigerated
Bulk jon  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/l \Vessels Cargo Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 54.0 - 68.6 3214 - - - - - - 4440

Searsport, ME 20.8 - 55.3 45 82 21599 - 49 396 3373 166 - 2,647.1

Portland, ME 196.1 222 543 46  206.1 852.5 - 1334 932 21235 974 22 3,785.5

Portsmouth, NH 153.9 9.3 24 122.1 18.2 - - 36 370.1 18.7 53 703.7
Northeastern US - Off Race Point

Boston, MA 97.6 32 12147 36 325 1,780.2 41.8 119.9 - 9441 22 45 4,244.4

Salem, MA 318 - - - - 155.4 - - - - - - 187.2
Northeastern US - Cape Cod Bay - - 3144 - - 31 86.2 18 405.5
Mid-Atlantic Block Island Sound

New Bedford, MA 145.1 - - 46.3 - 55.3 6.8 - 313 - - 284.7

Providence, RI 170.7 6.8 - 103.3 939.9 - 410.0 5.0 4073 143 55 2,062.8

New London, CT 322 - 109.8 235.0 4442 - - 186.4 39.7 29 - 1,050.2

New Haven, CT 86.9 - 49.7 155.4 - - - 1,381.0 5376 485 - 2,259.1

Bridgeport, CT 157.2 - - 1.1 - - - - 668.4 100.2 - 0.6 927.5

Long Island, NY - - - 77 576.0 - - 1,791.1 886.8 - 15 3,263.1
Mid-Atlantic Ports of New York/New Jersey 579.5 602 256417 3994 35017 301.8  4,439.0 312 41384 422 44 39,1395
Mid-Atlantic Delaware Bay 642.0 99 30065 604 9407 296.6 4,216.7 702.1 135 34953 832 28  13,469.7
Mid-Atlantic Chesapeake Bay

Baltimore, MD 844.1 248  3,883.8 9740  1,196.5 780 43846 8.2 893.0 236 113 12,3219

Hampton Roads, VA 971.0 646 19,8129 93 6754 12222 1292 15915 41 7354 283 148  25258.7
Mid-Atlantic Morehead City and Beaufort, NC  39.3 1.7 61.8 415 40.1 - - - 724 - 0.6 257.4
Mid-Atlantic Wilmington, NC 108.0 55 4871 4133 458 - 150.9 202 402.8 26 3.0 1,639.1
Mid-Atlantic Georgetown, SC 39.1 28 5.2 75.0 10.6 - - - - 132.7
Mid-Atlantic Charleston, SC 138.8 08 84692 47 3301 554.7 298 592.6 8.0 266.6  20.1 36 10,4189
Mid-Atlantic Savannah, GA 248.7 151 8,388.1 578.0 366.6 216.9 665.5 26 516.3 58 06 11,0041
Southeastern US

Brunswick, GA 48.0 - 50.3 120.8 46.1 415 606.6 - - 25 915.9

Fernandina, FL 229 - 1328 39 1860 89.1 59.3 204 - - 18.6 - 533.0

Jacksonville, FL 140.9 47 11976 1662 3118 708.0 173 11733 236 3544 209.9 10.0 4,317.9

Port Canaveral, FL 13.1 - 10.7 11 275 708.0 16.3 14.5 0.8 6.4 46 0.2 803.2
Total 49818 2316 72,7025 267.0 6,303.9 16,026.7 52040 150160 4,283.6 16,745.2 641.0 736 142,476.8

al Includes recreational vessels

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The total economic impact is $142.5 million annually based on 2004 data, roughly 7.1 percent
higher than for 2003, which reflects the overall increase in US East Coast vessel arrivals. The
rankings for the major vessel types are similar to those for 2003. The rankings for the leading
port areas in 2004 are similar to those as described for 2003 above except that Jacksonville has
moved ahead of Boston. Figure 4-6 presents the impacts graphically.

The annual direct economic impact of Alternative 3 (2004 data) at 12 knots would be $89.2
million, and, at 14 knots, $52.5 million. See Data Chart 4-22 for the economic impacts of 10, 12,
and 14 knots for Alternative 3 by port area.

4.4.1.4 Alternative 4 —- Recommended Shipping Routes

The implementation of Alternative 4 would have direct, long-term, adverse economic impacts on
the shipping industry. Based on shipping industry activity in 2003, direct economic impacts
would have totaled an estimated $2.3 million annually. The impact would have increased slightly
in 2004, to $2.8 million. The impacts for Alternative 4 would be the same for 10, 12, and 14
knots, as no speed restrictions are included. This alternative would have the lowest economic
impact of all the proposed alternatives.

The recommended routes and other operational measures included in Alternative 4 are described
in Section 2.2.4. Figure 2-2 depicts the recommended routes in the SEUS, and Figure 2-14
depicts the routes in Cape Cod Bay. In general, Alternative 4 alters current vessel routing
patterns to direct vessels away from areas where whales are known to aggregate.

Section 4.4.1.3 summarizes existing vessel approach patterns for each port area. Because vessels
arriving at these ports generally approach from the south or north, the approaches to the pilot
buoys are approximately 40-65 degrees and 135-160 degrees from a line parallel to the coastline.
Under Alternative 4, the preferred northeast and southeast access routes to each port are more
level. Vessels are assumed to have to route parallel to the eastern boundary of the MSRS
WHALESSOUTH until the intersection with the recommended route. The difference in the total
distance between the current route and the use of the recommended route is then divided by the
average operating speed of each type and size of vessel to determine the additional time
associated with the use of the recommended shipping route. The economic impact is estimated
by multiplying the additional time by the hourly operating cost for each type and size of vessel.

For the port area of Brunswick, the weighted-average additional distance from using the
recommended access route is 6 nm (11 km); for the port area of Fernandina it is 10.5 nm (19.5
km); and for the port area of Jacksonville it is 10 nm (18.5 km).

The recommended shipping routes for Cape Cod Bay would not measurably affect shipping
industry vessel operations because the recommended routes are not different from existing north-
south shipping routes via the Cape Cod Canal to Boston. The economic impact of the
recommended shipping routes for Cape Cod Bay on passenger and other vessels, particularly to
Provincetown, is addressed later in the FEIS.

Alternative 4 would not have adverse effects on port operations because the exact location of the
recommended routes are reflected in nautical charts that would be utilized during voyage
planning. The recommended routes have already been established and are in effect year-round.
Therefore, while these measures may add miles to a vessels’ route, the restrictions would be
known well ahead of time to allow for incorporation into vessel schedules and transit routes.
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Direct Economic Impacts of Alternative 4

Data Chart 4-9 presents the annual direct economic impact of Alternative 4 on the shipping
industry based on 2003 conditions. For the Southeast port areas of Brunswick, Fernandina, and
Jacksonville, the economic analysis assumed that all vessels would use the recommended routes
between November 15 and April 15, when whales are present. The economic analysis also
assumed that outside these dates, vessel operators would choose to sail via the most direct and
economical access route to each port. The total direct economic impact of Alternative 4 is
estimated at $2.3 million annually, with the port area of Jacksonville having the largest impact, at
$1.9 million. The other port areas affected under this alternative — Brunswick and Fernandina —
each had an economic impact of under $250,000.

Ro-ro cargo ships and containerships would have the highest direct economic impact, at
approximately $0.6 million and $0.5 million, respectively, followed by towing vessels, general
cargo vessels, and tankers, at roughly $0.3 million each.

Data Chart 4-10 presents the annual direct economic impact of Alternative 4 for 2004 conditions.
The impact is estimated at $2.8 million, representing a 20-percent increase over 2003. This is due
to the overall increase in vessel arrivals in the SEUS region and particularly in passenger vessels
at Jacksonville. The ranking by port area is the same as described for 2003.

4.4.1.5 Alternative 5 — Combination of Alternatives

Implementation of Alternative 5 would have direct, long-term, adverse economic impacts on the
shipping industry. These impacts would have totaled an estimated $137.0 million annually based
on 2003 conditions and $147.2 million annually based on 2004 conditions.

Impact on Vessel Operations

Data Chart 4-11 presents the key assumptions used to analyze the impact of Alternative 5 on
vessel operations. As Alternative 5 combines the measures included in alternatives 2, 3, and 4,
some of these assumptions are discussed in the impacts section for these alternatives; the
remaining assumptions are described in the following paragraphs. The data chart presents the
basis for determining the effective distance at which speed restrictions would apply for each port
area in a way that is similar to that previously done for Alternative 3. The diagonal distances to
the buoy for the port areas of Brunswick, Fernandina, and Jacksonville differ from those of
Alternative 3, however, because of the inclusion of the Alternative 4 recommended shipping
routes, which reduces the distance traveled through the speed-restricted WHALESSOUTH
reporting area of the MSRS. The speed restrictions were applied to the calculated distances to
determine the additional time incurred by vessels.

The other new element for the three southeast port areas is the additional distance traveled
parallel to the eastern boundary of the WHALESSOUTH area of the MSRS to the intersection
with the recommended shipping routes, which generally have an east-west heading. In other
words, vessels may transit longer distances to enter a recommended route. These distances are
shown in Data Chart 4-11 as “Extra PARS”, which refers to the recommended routes. Speed
restrictions do not apply to these distances and the additional time incurred is calculated using
the average operating speed for each type and size of vessel.
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Data Chart 4-9
Alternative 4: Direct Economic Impact on the Shipping Industry by Port Area and
Type of Vessel, 2003 ($000s)

Combinat General Refrigerated
Bulk jon  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing
Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels CargoShip Barges Tankers Vessels Other b/ Total

Northeastern US - Gulf of Maine
Eastport, ME - - - - - - - - - R - R -
Searsport, ME - - - - - - - - - R - R N
Portland, ME - - - - - - - - - - - - -
Portsmouth, NH - - - - - - - - - R - R -

Northeastern US - Off Race Point
Boston, MA - - - - - - - - - R - R -
Salem, MA - - - - - - - - - - - R -

Northeastern US - Cape Cod Bay - - - - - - - - - - - - R

Mid-Atlantic Block Island Sound
New Bedford, MA - - - - - - - - R R - R N
Providence, RI - - - - - - - - - R - R -
New London, CT - - - - - - - - - R R R R
New Haven, CT - - - - - - - - R R _ R N
Bridgeport, CT - - - - - - - - - B R . R
Long Island, NY - - - - - - - - B - R - R

Mid-Atlantic Ports of New York/New Jersey - - - - - - - - - - R - R
Mid-Atlantic Delaware Bay - - - - - - - - B, - R - R
Mid-Atlantic Chesapeake Bay

Baltimore, MD - - - - - - - - B R R - R

Hampton Roads, VA - - - - - - - R . . R B R
Mid-Atlantic Morehead City and Beaufort, NC - - - - - - - - - - - - R
Mid-Atlantic Wilmington, NC - - - - - - - - - - R - R
Mid-Atlantic Georgetown, SC - - - - - - - - - - - - -
Mid-Atlantic Charleston, SC - - - - - - - - - - - - -
Mid-Atlantic Savannah, GA - - - - - - - R - . R . R
Southeastern US

Brunswick, GA 40.6 - 17.6 - 19.3 39 1.3 136.3 - 25 - 2314

Fernandina, FL 8.9 - 75.6 1.2 83.6 6.8 51.9 - - - 16.2 - 2442

Jacksonville, FL 130.9 22 4015 1140  180.0 575 75 4415 14.2 2448  258.0 58 1,857.8
Port Canaveral, FL - - - -

Total 180.3 2.2 4947 1152  282.8 68.1 70.7 577.8 14.2 24713 2742 58 2,3334

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Data Chart 4-10

Alternative 4: Direct Economic Impact on the Shipping Industry by Port Area and

Type of Vessel, 2004 ($000s)

Bulk
Port Area

Combinat

Carriers  Carriers

General
Containers Freight Cargo Passenger
hips  Barges Vessels Vesselsa/

ion

Refrigerated
Cargo
Vessels

Ro-Ro

Tank

Cargo Ship Barges

Towing

Tankers Vessels Other b/ Total

Northeastern US - Gulf of Maine
Eastport, ME
Searsport, ME
Portland, ME
Portsmouth, NH

Northeastern US - Off Race Point
Boston, MA
Salem, MA

Northeastern US - Cape Cod Bay

Mid-Atlantic Block Island Sound
New Bedford, MA
Providence, RI
New London, CT
New Haven, CT
Bridgeport, CT
Long Island, NY

Mid-Atlantic Ports of New York/New Jersey
Mid-Atlantic Delaware Bay
Mid-Atlantic Chesapeake Bay
Baltimore, MD
Hampton Roads, VA
Mid-Atlantic Morehead City and Beaufort, NC
Mid-Atlantic Wilmington, NC
Mid-Atlantic Georgetown, SC
Mid-Atlantic Charleston, SC
Mid-Atlantic Savannah, GA
Southeastern US
Brunswick, GA
Fernandina, FL

Jacksonville, FL
Port Canaveral, FL

40.5
253
139.6

Total 205.3

- 9.8
- 54.8 25
45 4374 102.8

33.2
89.5
167.4

15.5
40.7
320.3

4.5 5020 105.3  290.1 376.5

11.5
23.7

42.7

139.9
44
76 4587

603.1

18.3

18.3

26 253.0
266.3

227113

255

2589 3396 16.3

258.9  365.1 18.8 2,790.6

al Includes recreational vessels

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The DMA effective days assumed for each port area under Alternative 5 are presented in the last
column of Data Chart 4-11. The implementation of one DMA per port area has been assumed for
the NEUS region, taking into consideration the sighting of right whales in the Gulf of Maine
outside of the speed-restricted SAM west (or Off Race Point) area. In the SEUS region, the
implementation of one DMA per port area has also been assumed, taking into consideration the
sighting of whales outside of the time periods established for speed-restricted designated areas.

Data Chart 4-11
Alternative 5: Effective Distance of Speed Restrictions in Designated Areas, Duration of DMAs and
Extra PARS Distance by Port Area

Location of pilot

buoy relative to  Distance Diagonal  Additional PARS Slow DMA
harbor baseline statedin Distance to distanceto  effective Effective down/speed effective

Port Area or closing line NOI pilot buoy pilot buoy distance a/ Extra PARS Days b/ up time days
Northeastern US - Gulf of Maine

Eastport, ME na. na. n.a. na. 54.9 0 0 Included 15

Searsport, ME na. na. na. na. 54.9 0 0 Included 15

Portland, ME na. na. na. na. 54.9 0 0 Included 15

Portsmouth, NH na. na. na. na. 54.9 0 0 Included 15
Northeastern US - Off Race Point

Boston, MA na. na. na. na. 724 0 0 na. 15

Salem, MA na. na. na. na. 724 0 0 na. 15
Northeastern US - Cape Cod Bay 5.0 na. na. na. 59.2 0 365 n.a. 15
Mid-Atlantic Block Island Sound

New Bedford, MA n.a. 25 25 354 54.9 0 0 Included 0

Providence, RI n.a. 25 25 354 54.9 0 0 Included 0

New London, CT n.a. 25 25 354 54.9 0 0 Included 0

New Haven, CT n.a. 25 25 354 54.9 0 0 Included 0

Bridgeport, CT n.a. 25 25 354 54.9 0 0 Included 0

Long Island, NY n.a. 25 25 354 54.9 0 0 Included 0
Mid-Atlantic Ports of New York/New Jersey 6.8 25 18.2 257 54.9 0 0 Included 0
Mid-Atlantic Delaware Bay 25 25 225 31.8 54.9 0 0 Included 0
Mid-Atlantic Chesapeake Bay

Baltimore, MD 28 25 222 313 54.9 0 0 Included 0

Hampton Roads, VA 2.8 25 222 313 54.9 0 0  Included 0
Mid-Atlantic Morehead City and Beaufort, NC 6.7 25 18.3 25.9 na. 0 0 na. 0
Mid-Atlantic Wilmington, NC 41 25 20.9 29.6 n.a. 0 0 n.a. 0
Mid-Atlantic Georgetown, SC 5.6 25 19.4 274 na. 0 0 n.a. 0
Mid-Atlantic Charleston, SC 12.5 25 125 17.7 6.3 0 0 n.a. 0
Mid-Atlantic Savannah, GA 9.7 25 15.3 216 49 0 0 n.a. 0
Southeastern US

Brunswick, GA 6.7 na. na. 235 34 6.0 151 na. 15

Fernandina, FL 10.9 na. na. 26.0 55 10.5 151 n.a. 15

Jacksonville, FL 42 na. na. 27.0 na. 10.0 151 n.a. 15

Port Canaveral, FL na. n.a. n.a. 45 n.a. 0 0 n.a. 15

al Defined and described in text for each port area.
b/ PARS effective days as described in the text for Alternative 4.
Source: Nathan Associates as descibed in text.
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No DMAss for port areas in the mid-Atlantic region have been assumed outside of the period of
speed restriction. The slowdown/speedup time for each port is as specified for Alternative 3.
While not shown separately in Data Chart 4-11, each DMA also includes slowdown/speedup
times as described for Alternative 2.

Direct Economic Impacts of Alternative 5

Data Chart 4-12 presents the annual direct economic impact on the shipping industry of
Alternative 5 with a 10-knot speed restriction, based on 2003 conditions. The total direct
economic impact is estimated at $137.0 million annually, with the port area of New York/New
Jersey having the largest impact ($36.6 million). The port area of Hampton Roads is second at
$24.5 million, followed by the port areas of Philadelphia at $13.5 million, Baltimore at $11.0
million, Savannah at $10.2 million, and Charleston at $9.9 million. The direct economic impact
for these six port areas totals $105.7 million annually, or 77.2 percent of the total for this
alternative.

Containerships account for 53 percent of the total direct economic impact of Alternative 5, with
an estimated $72.6 million. The vessel type with the next-largest economic impact is tankers, at
$16.9 million, followed by ro-ro cargo ships at $15.5 million and passenger vessels, at $11.9
million.

Data Chart 4-13 presents the annual direct economic impact of Alternative 5 based on 2004
conditions. The impact is $147.2 million, roughly 7.4 percent higher than 2003, which reflects
the overall increase in US East Coast vessel arrivals. The rankings for the major vessel types are
similar to 2003. The rankings for the leading port areas are the same as for 2003. Figure 4-7
presents the impacts graphically.

Under Alternative 5, the direct economic impact of a 12-knot speed restriction would be $92.8
million annually; with a 14-knot restriction, it would be $55.2 million (both are estimates based
on 2004 conditions). (See Data Chart 4-22 for the economic impacts of 10, 12, and 14 knots by
port area).

4.4.1.6 Alternative 6 — Proposed Action (Preferred Alternative)

Implementation of Alternative 6 would have direct adverse economic impacts on the shipping
industry. With a 10-knot speed restriction, these impacts would have totaled an estimated $53.2
million in 2003 and $57.6 million in 2004.

Impact on Vessel Operations

Figure 4-8 presents the months during which restrictions would apply under this alternative.
SMAs are not proposed for specific port areas in the NEUS region; instead, the SMAs
correspond with right whale feeding habitat. However, the analysis assumes that seasonal speed
restrictions for the expanded Off Race Point management area would affect vessel arrivals at the
port areas in the Northeast region. Alternative 6 does not include speed restrictions for the port
area of Port Canaveral. DMAs would be implemented in all areas outside of the proposed
seasonal speed-restricted periods.
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Data Chart 4-12

Alternative 5: Direct Economic Impact on the Shipping Industry by Port Area and
Type of Vessel, 2003 ($000s)

Combinat General Refrigerated
Bulk jon  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing

Port Area Carriers  Carriers hips  Barges Vessels Vesselsa/ Vessels CargoShip Barges Tankers Vessels Other b/  Total
Northeastern US - Gulf of Maine

Eastport, ME 41.0 - 714 - 161.3 - - - - - 2713.7

Searsport, ME 32.1 44 - - - 1,973.2 28 84.8 379.1 43 - 2,480.6

Portland, ME 190.5 80.7 102.6 48  209.8 634.1 202.9 214 21236 238 25 3,596.7

Portsmouth, NH 199.6 10.9 - - 794 19.0 - 76 517.8 22 25 838.9
Northeastern US - Off Race Point

Boston, MA 101.7 34 12653 38 338 1,8544 435 124.9 983.5 22 47 44214

Salem, MA 26.3 - - - - 19.7 - - 54 - - 514
Northeastern US - Cape Cod Bay - - - - - 163.5 - 55.2 218.7
Mid-Atlantic Block Island Sound

New Bedford, MA 166.5 - 34 - 747 - 69.1 - 17.3 36.0 - - 366.9

Providence, RI 202.2 6.5 - - 775 581.1 45.7 434.0 42 439.6 29 15 1,795.2

New London, CT 49.3 - 44.2 - 60.6 500.9 - - 218.9 28.8 29 905.4

New Haven, CT 152.7 - 253 15 189.2 50.1 - 7313 623.0 285 1,801.7

Bridgeport, CT 90.2 - - 23 - 209 - 4133 120.7 - - 647.4

Long Island, NY - 6.5 - 3.1 - 475.8 - 1,485.2 872.6 5.7 18 2,850.6
Mid-Atlantic Ports of New York/New Jersey 646.2 89.2 24,866.6 24 1384 17754 3035 42213 851 44411 232 44 36,59.9
Mid-Atlantic Delaware Bay 649.8 415 32571 264 6514 503.6 4,450.6 692.5 449 32002 285 13 13,5478
Mid-Atlantic Chesapeake Bay

Baltimore, MD 705.8 28.7  3,648.1 - 768.5 743.9 413 44130 8.0 641.9 11.8 239 11,0349

Hampton Roads, VA 7434 779 20,3531 27 4764 557.6 149 15886 41 662.0 47 146 24,500.1
Mid-Atlantic Morehead City and Beaufort, NC ~ 21.6 - 57.9 - 51.1 - 3.0 79 50.5 12 1932
Mid-Atlantic Wilmington, NC 109.5 97 550.9 - 386.6 - 6.3 1117 29.9 372.3 13 1,578.3
Mid-Atlantic Georgetown, SC 42,0 - 59 - 495 - - - 0.8 98.2
Mid-Atlantic Charleston, SC 1473 - 8,095.7 - 288.0 375.6 16.9 641.2 258 268.3 12.7 1.1 9,872.6
Mid-Atlantic Savannah, GA 235.5 136  8,190.7 - 513.5 48.6 144.0 564.2 79 428.6 35 12 10,1513
Southeastern US

Brunswick, GA 93.7 - 124.6 - 102.3 15.3 55.3 765.4 8.2 - 1,164.8

Fernandina, FL 204 - 2313 21 2633 208 190.0 1.2 - 03 271 - 756.6

Jacksonville, FL 2712.7 50 16555 3258 5229 183.7 278  1,669.2 32.8 612.7 4313 9.6 5,748.9

Port Canaveral, FL 19.4 03 16.2 15 363  1,356.0 44.7 19.4 1.7 9.8 28 0.2 1,508.2
Total 4959.3 3781 725657 3763 51347 11,8732 54568 15460.1 32240 16,8814 6194 714 137,000.4

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Alternative 6: Proposed Seasonal Speed Restrictions by Port Area

Port Region and Port Area | Jan | Feb. [March| April | May [ June| July | Aug. | Sept.| Oct. | Nov. | Dec. | Days
Northeastern US - Gulf of Maine af
Eastport, ME 61
Searsport, ME 61
Portland, ME 61
Portsmouth, NH 61
Northeastern US - Off Race Point
Boston, MA 61
Salem, MA 61
Northeastern US - Cape Cod Bay — T T T T LT TRl 13
Mid-Atlantic Block Island Sound
New Bedford, MA 181
Providence, Rl 181
New London, CT 181
New Haven, CT 181
Bridgeport, CT 181
Long Island, NY 181
Mid-Atlantic Ports of New YorkiNew Jersey [ INNNIE. | | | [ [ T T T [T T TN 3
Mid-Atlantic Delaware Bay _ [T T T T ] - 181
Mid-Atlantic Chesapeake Bay
Baltimore, MD 181
Hampton Roads, VA 181
Mid-Atlantic Morehead City and Beaufort, NC _ [T T L] - 181
Mid-Atlantic Wilmington, NC [TTTTTTITTTI T I s
Mid-Atlantic Georgetown, SC HEEEREREEE _ 181
Mid-Atlantic Charleston, SC [ TITTITTITTTI T I s
Mid-Atlantic Savannah, GA [TTTTTTTTTT I e
Southeastern US
Brunswick, GA 151
Fernandina, FL 151
Jacksonville, FL 151
Port Canaveral, FL -

a/ While seasonal speed restrictions are not proposed for the Northeastern US- Gulf of Maine, vessels approaching or departing these port areas are
assumed to be affected by the seasonal speed restrictions proposed for the Northeastern US- Off Race Point.
Source: NOAA

Figure 4-8
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Data Chart 4-13

Alternative 5: Direct Economic Impact on the Shipping Industry by Port Area and

Type of Vessel, 2004 ($000s)

Combinat General Refrigerated
Bulk ion  Containers Freight Cargo Passenger  Cargo Ro-Ro Tank Towing

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels CargoShip Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 56.4 - 715 - 335.4 - - - - - - 463.3

Searsport, ME 217 - 577 47 85 22535 5.1 414 352.0 17.3 - 2,761.9

Portland, ME 204.6 232 56.7 48 2151 889.5 139.2 972 22156 101.7 23 3,949.7

Portsmouth, NH 160.6 9.7 25 - 1274 19.0 38 386.1 19.5 56 7342
Northeastern US - Off Race Point

Boston, MA 101.7 34 12653 38 338 18544 435 1249 - 983.5 22 47 44214

Salem, MA 332 - - - - 161.9 - - - - - 195.0
Northeastern US - Cape Cod Bay - - - - - 317.7 3.1 87.1 18 - 409.7
Mid-Atlantic Block Island Sound

New Bedford, MA 145.1 - - - 46.3 - 55.3 6.8 - 313 - - 284.7

Providence, RI 170.7 6.8 - - 103.3 939.9 410.0 5.0 407.3 14.3 55 2,062.8

New London, CT 322 - 109.8 - 235.0 4442 - 186.4 39.7 29 - 1,050.2

New Haven, CT 86.9 - 49.7 - 155.4 - 1,381.0 537.6 485 - 2,259.1

Bridgeport, CT 157.2 - - 1.1 - - 668.4 100.2 - 0.6 927.5

Long Island, NY - - - 7.7 - 576.0 1,791.1 886.8 - 15 3,263.1
Mid-Atlantic Ports of New York/New Jersey 579.5 60.2 25641.7 - 3994 35017 301.8  4,439.0 312 41384 422 44 39,139.5
Mid-Atlantic Delaware Bay 642.0 99 30065 604 9407 296.6 4.216.7 702.1 135 34953 83.2 28 13/469.7
Mid-Atlantic Chesapeake Bay

Baltimore, MD 8441 248 38838 - 9740  1,196.5 780 43846 8.2 893.0 236 1.3 12,3219

Hampton Roads, VA 971.0 646 19,8129 93 6754 12222 1292 15915 41 735.4 283 148  25258.7
Mid-Atlantic Morehead City and Beaufort, NC 393 17 61.8 - 4.5 401 - 724 - 0.6 2574
Mid-Atlantic Wilmington, NC 108.0 55 4871 - 4133 45.8 150.9 202 402.8 26 3.0 1,639.1
Mid-Atlantic Georgetown, SC 39.1 28 5.2 - 75.0 10.6 - - - 132.7
Mid-Atlantic Charleston, SC 138.8 0.8  8469.2 47 33041 554.7 29.8 592.6 8.0 266.6 20.1 36 104189
Mid-Atlantic Savannah, GA 248.7 151 8,388.1 - 578.0 366.6 216.9 665.5 26 516.3 58 06 11,0041
Southeastern US

Brunswick, GA 94.0 - 62.1 - 166.5 64.3 56.5 795.9 - 0.2 - 5.1 1,244.5

Fernandina, FL 473 - 184.4 60 2719 130.6 82.7 226 - - 43.3 - 788.9

Jacksonville, FL 297.0 100 1,7489 2859  507.7  1,080.6 306 17385 43.3 648.7  568.5 274 6,987.0

Port Canaveral, FL 284 - 19.4 27 519 15331 322 288 34 15.7 10.5 0.4 1,726.3
Total 52475 2384 73,3845 3909 6,685.6 17,499.4 52732 157979 43118 17211.9 1,036.1 94.1 1471713

al Includes recreational vessels
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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For all port areas in the NEUS except Cape Cod Bay, the seasonal speed restrictions associated
with the Off Race Point management area would be effective 61 days per year. For Cape Cod
Bay, the seasonal speed restrictions within the management area would be effective 135 days.
Speed restrictions associated with SMAs would be in place for 181 days per year for port areas
in the MAUS region, and 151 days per year for the three affected port areas in the SEUS region.

Data Chart 4-14 presents arrivals of vessels for 2003 during the periods for which speed
restrictions are proposed. In 2003 there were 11,498 vessel arrivals during speed-restricted
periods, representing approximately 45 percent of the total of 25,532 arrivals for 2003. Although
total arrivals increased in 2004, the percentage of arrivals during speed-restricted periods slightly
decreased, to 43.4 percent. In both years, less than half the vessels calling at US East Coast ports
would have been affected by the regulations. While there is some seasonality in US East Coast
vessel arrivals, the proposed periods of speed restrictions include both peak and nonpeak periods
of vessel traffic, so that the percentage of restricted arrivals corresponds closely to the percentage
of speed-restricted days per year.

In terms of regions, NEUS vessel-arrival data indicate that vessel traffic is not at a peak period
during the times when whales are present in the NEUS. Only 17 percent of the total vessel
arrivals in the northeast occurred during a restricted period in 2004. (As previously stated, this is
also influenced by the lower number of restricted days in the NEUS than in the other regions; 61
days in the Gulf of Maine and Off Race Point and 135 days in Cape Cod Bay). Therefore, only a
small percentage of vessels and port areas in this region would be affected. In the MAUS, just
about half — 49 percent — of the total vessel arrivals occur during restricted periods (181
days/year), hence this region would be the most affected by the proposed operational measures.
The SEUS falls in between the other two regions, with one-third of the total vessel arrivals
occurring during restricted periods, which also corresponds to the 151 days/year that speed
restrictions are in place in the SEUS.

The port area of New York/New Jersey has the most vessel arrivals during speed-restricted
periods, with 2,618 arrivals in 2003, followed by the port areas of Philadelphia (1,315 arrivals),
Hampton Roads (1,298 arrivals), Savannah (1,157 arrivals), Charleston (1,140 arrivals),
Baltimore (913 arrivals) and Jacksonville (905 arrivals). These seven port areas accounted for
81.3 percent of the total US vessel arrivals during periods with speed restrictions.

In terms of vessel type, containerships recorded the most vessel arrivals during proposed speed-
restricted periods, with 4,165 arrivals in 2003. Tankers were the next most frequent, with 2,473
arrivals, followed by ro-ro cargo ships, with 1,444 arrivals, and bulk carriers, with 1,243 arrivals.

In 2004, there were 12,189 vessel arrivals at US East Coast ports during the periods when speed
restrictions are proposed for each port area (Data Chart 4-15), an increase of 6.0 percent over
2003. The increase is lower than the 7.3 percent increase for total US East Coast vessel arrivals
for several reasons. First, the SEUS region that recorded an increase of 12.3 percent in total
vessel arrivals in 2004 is the region with the fewest speed-restricted days. Second, the port area
of New York/New Jersey, which has the largest number of annual vessel arrivals, recorded no
increase in vessel arrivals during proposed speed-restricted periods.
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Data Chart 4-14
Alternative 6: US East Coast Restricted Vessel Arrivals by Port Area and Vessel Type, 2003

Vessel Type
General Refrigera
Dry ted Ro-Ro
Bulk  Combination Container Freight Cargo Passeng Cargo Cargo  Tank Towing

Port Area Carrier Carrier Ship Barge Ship  erShip  Ship Ship Barge Tanker Vessel Other a/ Total
Northeastern US - Gulf of Maine

Eastport, ME 3 - 1 - 3 - - - - - - - 7

Searsport, ME 2 - - - - - - - - 18 - - 20

Portland, ME 14 1 1 - 2 - - 10 1 78 - - 107

Portsmouth, NH 9 - - - 2 - - - 1 25 - - 37
Northeastern US - Off Race Point

Salem, MA 3 - - - - - - - - - - - 3

Boston, MA 7 - 20 - 2 - - 10 - 72 - 1 112

Subtotal 10 0 20 0 2 0 0 10 0 72 0 1 115

Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 3 - - - 6 - - 9
Mid-Atlantic Block Island Sound

New Bedford, MA 29 - 1 - 14 - 3 - 4 6 - 57

Providence, RI 41 1 - - 1 - 3 38 1 62 1 158

New London, CT 9 - 2 - 4 17 - - 41 4 1 - 78

New Haven, CT 31 - 1 1 14 1 - - 136 96 8 - 288

Bridgeport, CT 13 - - - 1 1 29 - 94 25 - - 163

Long Island, NY - 1 - - - 15 - - 281 122 2 1 422
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 172 17 1,172 1 28 14 10 347 25 820 9 3 2618
Mid-Atlantic Delaware Bay

Philadelphia, PA 179 7 246 5 116 1 246 72 1 420 12 - 1,315
Mid-Atlantic Chesapeake Bay

Baltimore, MD 153 4 183 - 95 12 3 347 2 101 4 9 913

Hampton Roads, VA 161 11 857 1 66 4 1 79 1 112 1 4 1298
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 11 - 7 - 17 - 1 1 - 19 - 2 58
Mid-Atlantic Wilmington, NC

Wilmington, NC 59 4 44 - 63 - 1 1 1 120 1 - 314
Mid-Atlantic Georgetown, SC

Georgetown, SC 23 - 1 - 5 - - - - - - 1 30
Mid-Atlantic Charleston, SC

Charleston, SC 85 - 735 - 49 21 3 17 13 103 12 2 1,140
Mid-Atlantic Savannah, GA

Savannah, GA 140 7 655 - 113 3 5 78 4 148 2 2 1,157
Southeastern US

Brunswick, GA 33 - 1 - 14 1 5 112 - 2 - - 178

Fernandina, FL 4 - 43 1 42 1 13 - - - 7 - 1M

Jacksonville, FL 62 1 185 80 102 8 2 222 7 114 17 5 905

Port Canaveral, FL - - - - - - - - - - - - 0
All Port Regions 1,243 54 4,165 89 763 102 325 1,444 633 2473 177 30 11,498

al Other includes fishing vessels, industrial vessels, research vessels, school ships.
Source: Prepared by Nathan Associates based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports, 2003-2004.
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Data Chart 4-15
Alternative 6: US East Coast Restricted Vessel Arrivals by Port Area and Vessel Type, 2004

Vessel Type
General Refrigerat
Bulk  Combinati Container Freight Dry Cargo Passenge ed Cargo  Ro-Ro Tank Towing

Port Area Carrier on Carrier ~ Ship Barge Ship r Ship Ship  Cargo Ship Barge Tanker Vessel Other a/  Total
Northeastern US - Gulf of Maine

Eastport, ME 5 - 2 - 1 - - - - - - - 8

Searsport, ME 1 - - - - - - - 4 14 - - 19

Portland, ME 13 - - - 2 1 - 1 10 69 5 - 111

Portsmouth, NH 8 1 - - 3 - - - - 11 1 2 26
Northeastern US - Off Race Point

Salem, MA - - - - - - - - - - - - 0

Boston, MA 7 - 20 - 2 - - 10 - 72 - 1 112
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 1 - - - 10 - - 1
Mid-Atlantic Block Island Sound

New Bedford, MA 26 - - - 1 - 4 1 - 5 - - 47

Providence, RI 33 1 - - 12 7 - 34 1 57 2 2 149

New London, CT 8 - 4 - 13 10 - - 36 6 1 - 78

New Haven, CT 14 - 3 - 17 - - - 257 83 13 - 387

Bridgeport, CT 34 - - 1 2 - 13 - 163 21 - 1 235

Long Island, NY - - - 4 - 20 - - 339 143 - 1 507
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 163 14 1,226 - 43 41 14 345 8 738 20 2 2,614
Mid-Atlantic Delaware Bay

Philadelphia, PA 163 2 225 13 142 6 223 71 3 470 27 2 1,347
Mid-Atlantic Chesapeake Bay

Baltimore, MD 190 4 194 - 104 16 3 323 1 140 7 6 988

Hampton Roads, VA 219 13 840 2 81 24 5 76 1 116 1 9 1,397
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 18 1 8 - 13 4 - - - 28 - - 72
Mid-Atlantic Wilmington, NC

Wilmington, NC 53 3 42 - 66 3 - 14 9 129 1 - 320
Mid-Atlantic Georgetown, SC

Georgetown, SC 22 1 2 - 1 1 - - - - - - 37
Mid-Atlantic Charleston, SC

Charleston, SC 67 1 798 - 56 42 3 108 4 101 16 5 1,201
Mid-Atlantic Savannah, GA

Savannah, GA 136 7 648 - 99 33 10 93 1 176 3 1 1,207
Southeastern US

Brunswick, GA 33 - 7 - 23 4 5 113 - - - 3 188

Fernandina, FL 12 - 30 2 50 6 6 1 - - 11 - 118

Jacksonville, FL 66 2 204 74 91 43 2 231 9 120 154 14 1,010

Port Canaveral, FL - - - - - - - - - - - - 0
All Port Regions 1,291 50 4,253 96 842 262 288 1,431 846 2,509 272 49 12,189

al Other includes fishing vessels, industrial vessels, research vessels, school ships.
Source: Prepared by Nathan Associates based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports, 2003-2004.
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Data Chart 4-16 presents the key assumptions that were used to analyze the impact of Alternative
6 on vessel operations, including the basis for determining the effective distance over which
speed restrictions would apply for each port area. The method used is similar to that used for
Alternative 5; however, for Alternative 6, port area buffers would have a radius of 20 nm (37
km), except for the 30-nm (56 km) SMA off Block Island Sound, and, aside from the
Wilmington, North Carolina to Savannah, Georgia segment, would not be parallel to the
coastline. Hence, there was no need to determine the diagonal distance of recommended routes,
as was done for Alternatives 3 and 5. The effective distance and days of seasonal speed
restrictions and the extra distance resulting from the recommended routes that are shown in Data
Chart 4-16 for the port areas of Brunswick, Fernandina and Jacksonville are the same as
described for Alternative 5.

Data Chart 4-16
Alternative 6: Effective Distance of Seasonal Speed Restrictions and Duration of DMAs
Tocation of
pilot buoy Distance Effective Diagonal of Additional Extra  PARS Slow DMA
relativeto  Stated in distanceto effective  effective =~ PARS  Effective down/speed effective
Port Area harbor Rule  pilotbuoy distance distance a/ Distance Daysb/  uptime days

Northeastern US - Gulf of Maine

Eastport, ME na. n.a. na. n.a. 48.7 0 0 Included 45
Searsport, ME na. n.a. na. n.a. 48.7 0 0 Included 45
Portland, ME na. na. na. n.a. 48.7 0 0 Included 45
Portsmouth, NH na. na. na. n.a. 48.7 0 0 Included 45
Northeastern US - Off Race Point
Boston, MA na. na. na. n.a. 62.4 0 0 n.a. 45
Salem, MA na. na. na. n.a. 62.4 0 0 n.a. 45
Northeastern US - Cape Cod Bay 5.0 na. na. na. 39.9 0 0 na. 45
Mid-Atlantic Block Island Sound
New Bedford, MA na. 30 30 n.a. 68.7 0 0 Included 0
Providence, RI na. 30 30 n.a. 68.7 0 0  Included 0
New London, CT na. 30 30 n.a. 54.9 0 0 Included 0
New Haven, CT na. 30 30 n.a. 54.9 0 0 Included 0
Bridgeport, CT na. 30 30 n.a. 54.9 0 0 Included 0
Long Island, NY na. 30 30 n.a. 54.9 0 0 Included 0
Mid-Atlantic Ports of New York/New Jersey 6.8 20 13.2 n.a. 54.9 0 0 Included 0
Mid-Atlantic Delaware Bay 25 20 175 n.a. 54.9 0 0 Included 0
Mid-Atlantic Chesapeake Bay
Baltimore, MD 2.8 20 17.15 n.a. 54.9 0 0  Included 0
Hampton Roads, VA 2.8 20 17.15 n.a. 54.9 0 0  Included 0
Mid-Atlantic Morehead City and Beaufort, NC 6.7 20 13.3 n.a. n.a. 0 0 n.a. 0
Mid-Atlantic Wilmington, NC 41 20 15.9 n.a. n.a. 0 0 n.a. 0
Mid-Atlantic Georgetown, SC 5.6 20 14.4 n.a. n.a. 0 0 n.a. 0
Mid-Atlantic Charleston, SC 12.5 20 75 n.a. 6.3 0 0 na. 0
Mid-Atlantic Savannah, GA 9.7 20 10.3 n.a. 49 0 0 n.a. 0
Southeastern US
Brunswick, GA 6.7 na. na. 235 34 6.0 151 n.a. 15
Fernandina, FL 10.9 na. na. 26.0 55 10.5 151 n.a. 15
Jacksonville, FL 4.2 na. na. 27.0 n.a. 10.0 151 n.a. 15
Port Canaveral, FL na. na. n.a. n.a. n.a. 0 0 n.a. 15

al Defined and described in text for each port area.
b/ PARS effective days as described in the text for Alternative 4.
Source: Nathan Associates as descibed in text.
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The additional effective distance shown for port areas in the northeast and for some port areas in
the mid-Atlantic is based on the calculation that vessel arrivals at these port areas would have to
sail 54.9 nm (101.7 km) through the large speed-restricted area of a combined Off Race Point
and Great South Channel SMAs. Both SMAs would be in effect from April 1 to April 30. Under
Alternatives 3 and 5 this element was effective year-round, whereas under Alternative 6 it would
be effective for 30 days only."”

For the port areas of Providence and New Bedford, an additional effective distance of 13.8 nm
(25.6 km) was calculated from the northern boundary of the Block Island SMA to the pilot buoy
for Narragansett Bay, as vessels would not be able to regain sea speed after passing through the
SMA at a reduced speed. Combined with the 54.9 nm (101.7 km) distance for the Off Race Point
and Great South Channel SMAs, this results in a total additional effective distance of 68.7 nm
(127.2 km) as shown in Data Chart 4-16.

For the NEUS region, the additional effective distance shown in Data Chart 4-16 is based on an
average of the effective distance from March 1 to March 30 (when only the Off Race Point
management area is implemented) and the effective distance from April 1 to April 30 (when both
the Off Race Point and Great South Channel management areas are implemented). For the Gulf
of Maine port areas, the effective distance during March is estimated at 36.9 nm (68.3 km) and
for April at 60.5 nm (112 km), resulting in an average effective distance of 48.7 nm (90.2 km).
For the port areas of Boston and Salem, the effective distance for March is estimated at 52.4 nm
(97 km) and for April at 72.4 nm (134 km), which yields the average effective distance of 62.4
nm (115.6 km) listed in Data Chart 4-16.

The DMA effective days assumed for each port area under Alternative 6 are presented in the last
column of Data Chart 4-16. The implementation of three DMAs per port area was assumed for
the NEUS region, taking into consideration the sighting of right whales in the Gulf of Maine, and
for time periods outside of those specified for speed restrictions in the Off Race Point SMA. In
the SEUS region, the implementation of one DMA per port area has been assumed, taking into
consideration the sighting of whales outside of the time periods established for the Southeast
SMA. No DMAs for port areas in the MAUS region have been assumed outside of the periods
established for SMAs. While not shown separately in Data Chart 4-16, each DMA includes
slowdown/speedup times as described in Alternative 2.

Data Chart 4-17 presents the average minutes of delay from speed restrictions associated with
recommended shipping routes in the NEUS and SEUS and with SMAs in all three regions. The
delays were estimated based on a 10-knot restriction per vessel arrival for each affected port area
and vessel type in 2003.%° The overall weighted average delay for all vessels is 53 minutes per
arrival.

' See the discussion under Alternative 3 regarding assumptions as to the percentage of vessel arrivals at mid-
Atlantic port areas that would be affected.
0 The average delay is based on the total minutes of delays for speed restrictions, extra PARS distance and slow-
down/speed-up time, divided by the number of vessel arrivals by type of vessel for each port area during proposed
seasonal speed-restriction periods. It does not include delays for DMAs, as those delays would need to be divided by
the number of vessels affected by DMAs.
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by Port Area and Type of Vessel, 2003

Data Chart 4-17
Alternative 6: Average Minutes of Delay for SMA Speed Restrictions at 10 knots per Vessel Arrival

Combinati General Refrigerated  Ro-Ro
Bulk on Containers Freight Cargo Passenger  Cargo Cargo Tank Towing Weighted

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/ Average
Northeastern US - Gulf of Maine

Eastport, ME 52.7 - 138.7 80.7 - - - - 77.0

Searsport, ME 51.5 - - - - - 771 - - 745

Portland, ME 58.2 748 94.7 95.7 68.8 69.4 79.8 - - 76.3

Portsmouth, NH 61.8 - - 106.1 - 723 771 - - 74.8
Northeastern US - Off Race Point

Boston, MA 52.8 - 129.4 65.6 62.7 75.3 - 42.2 81.9

Salem, MA 67.4 - - - - - - 67.4
Northeastern US - Cape Cod Bay - - - - 89.8 - 75.5 - - 80.3
Mid-Atlantic Block Island Sound

New Bedford, MA 73.0 - 66.1 94.3 106.8 - 729 82.8 - - 80.9

Providence, R 68.4 84.4 - 102.5 - 112.2 1275 711 86.9 484 - 93.1

New London, CT 48.2 - 1116 88.0 77.8 - - 55.0 61.0 346 - 62.4

New Haven, CT 47.6 - 1137 353 83.5 77.8 56.6 609 346 - 57.9

Bridgeport, CT 55.4 - - - 49.3 - 341 33.8 - - 29.6

Long Island, NY - 60.3 - - 77.8 - 55.2 59.1 34.6 34.6 57.0
Mid-Atlantic Ports of New York/New Jersey 245 29.8 559 313 338 417 50.1 48.3 27.9 321 17.6 17.6 445
Mid-Atlantic Delaware Bay 286 38.2 583 456 45.2 58.4 55.2 56.8 36.2 47 219 - 46.5
Mid-Atlantic Chesapeake Bay

Baltimore, MD 313 337 67.3 - 48.3 575 52.4 59.8 356 393 216 21.6 52.3

Hampton Roads, VA 31.1 376 685 383 46.5 57.0 54.8 65.2 36.3 396 216 21.6 59.5
Mid-Atlantic Morehead City and Beaufort, NC 16.3 - 36.4 25.0 182 36.6 23.8 - 13.3 240
Mid-Atlantic Wilmington, NC 20.2 25.1 49.3 35.0 35.1 48.2 26.9 283 159 - 317
Mid-Atlantic Georgetown, SC 19.2 - 433 394 - - 144 23.2
Mid-Atlantic Charleston, SC 18.4 - 444 331 334 319 384 241 252 138 13.8 38.8
Mid-Atlantic Savannah, GA 185 225 483 316 341 50.9 42.2 249 274 152 15.2 396
Southeastern US

Brunswick, GA 59.8 - 102.0 834 82.9 87.6 93.0 73.7 - - 86.2

Fernandina, FL 97.2 - 1092 844 1008 110.1 116.3 - - - 84.0 - 104.6

Jacksonville, FL 84.2 85.9 1054 955 89.8 100.9 100.4 105.6 90.0 91.1 77.0 77.0 95.6

Port Canaveral, FL - - - - - - - - - - - -
Total 34.1 34.9 59.1 90.5 54.0 62.1 53.9 65.9 50.1 440 608 29.8 53.1

al Includes recreational vessels

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The longest average delays would be experienced at the southeast port areas of Fernandina (105
minutes) and Jacksonville (96 minutes), with Brunswick also showing a relatively long average
delay (86 minutes); all are attributable to the combination of speed restrictions and recommended
shipping routes. The port areas of Providence (93 minutes) and other port areas in Block Island
Sound have above average delays due to the 30-nm (56-km) rectangular SMA proposed for that
region. Boston (82 minutes) and other port areas in the northeast also have above average delays
due to the longer period that the additional effective distance would apply (two months in the
NEUS as compared to one month for the MAUS port areas).

Freight barges incur the longest average delay, with an average of 91 minutes per vessel arrival
(see Figure 4-9). This is due to the specialized higher-speed freight barge service from
Jacksonville to Puerto Rico. Other vessel types with above-average delays are ro-ro cargo ships
(66 minutes), passenger vessels (62 minutes), towing vessels (61 minutes), containerships (59
minutes), general cargo, and refrigerated cargo vessels (both at 54 minutes).

It is important to note that the timing and duration of the proposed seasonal speed restrictions
would be well known and that vessel itineraries for containerships and cruise vessels would be
developed taking the delays into account. For example, shipping lines providing liner service to
several East Coast ports would likely adjust their rotation of port calls and number of vessels
deployed on that service to optimize vessel utilization while maintaining a weekly service.

Cruise vessels would also adjust vessel itineraries, as necessary, to optimize vessel utilization.
This could involve reducing the duration of port calls at offshore destinations or the elimination
of an offshore port of call. For example, a seven-day cruise from Norfolk to Bermuda could
easily adjust the scheduled time spent at ports of call in Bermuda, such as Hamilton, Saint
George or King’s Wharf. Similarly, four-day cruises from Jacksonville to the Bahamas or five-
day cruises to the western Caribbean could make minor adjustments to the durations of stays at
the corresponding ports of call.

Direct Economic Impacts of Alternative 6

Data Chart 4-18 presents the annual direct economic impact of Alternative 6 on the shipping
industry based on 2003 conditions and with a 10-knot speed restriction. The impact is estimated
at $53.2 million annually, with the port area of New York/New Jersey having the largest impact
at $11.1 million. The port area of Hampton Roads is second at $8.3 million, followed by the port
areas of Jacksonville at $5.5 million, Savannah at $4.9 million, Charleston at $4.8 million,
Philadelphia at $4.7 million, and Baltimore at $3.7 million. The direct economic impact for these
seven port areas totals $43.1 million annually, or 81.0 percent of the total for this alternative. No
other port area had a direct economic impact over $1.3 million.

Containerships account for 52.4 percent of the total direct economic impact of Alternative 6,
with an estimate of $27.9 million. The vessel type with the next-largest economic impact is ro-ro
cargo ships at $7.0 million, followed by tankers at $6.5 million, passenger vessels at $2.6
million, general cargo vessels at $2.5 million, and refrigerated cargo vessels at $2.2 million.
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Data Chart 4-18
Alternative 6: Direct Economic Impact of a 10-knot Speed Restriction on the Shipping Industry by
Port Area and Type of Vessel, 2003 ($000s)

Combinati General Refrigerated  Ro-Ro
Bulk on Containers Freight Cargo Passenger  Cargo Cargo Tank Towing

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/  Total
Northeastern US - Gulf of Maine

Eastport, ME 11.9 - 234 27.6 - - - - - 62.9

Searsport, ME 84 05 - - - 246.1 0.3 10.6 171 05 - 383.5

Portland, ME 60.7 15.1 16.9 0.6 394 79.1 56.6 58 6320 3.0 0.3 909.5

Portsmouth, NH 50.8 14 - - 222 24 - 43 161.1 03 0.3 2427
Northeastern US - Off Race Point

Boston, MA 284 04 4317 0.5 8.1 2226 52 424 389.6 0.3 15 1,1308

Salem, MA 13.2 - - - - 24 - - 0.6 - - 16.2
Northeastern US - Cape Cod Bay 514 271 784
Mid-Atlantic Block Island Sound

New Bedford, MA 102.3 - 25 52.3 31.0 - 12.9 232 - 2242

Providence, RI 129.0 438 - 43.1 - 342 276.8 31 2745 2.1 767.6

New London, CT 19.8 236 - 324 2276 - - 101.8 12.0 1.5 418.7

New Haven, CT 67.2 135 0.8 91.7 13.4 3498 2919 122 840.5

Bridgeport, CT 36.6 - - - - 85 144.6 40.4 - - 230.2

Long Island, NY - 35 200.8 701.1 389.9 3.0 10 1,299.3
Mid-Atlantic Ports of New York/New Jersey 194.7 292 7,780.0 0.9 48.3 183.5 884 13100 313 1,406.2 7.0 1.2 11,080.7
Mid-Atlantic Delaware Bay 230.9 169  1,1176 86 2320 14.7 1,665.6 239.7 182 1,1079 116 4,663.8
Mid-Atlantic Chesapeake Bay

Baltimore, MD 233.8 72 12598 - 271.2 1737 16.7  1,530.8 32 2129 338 67 371938

Hampton Roads, VA 2494 244 70150 1.1 170.0 61.1 6.0 544.0 1.7 2443 1.0 32 83211
Mid-Atlantic Morehead City and Beaufort, NC 79 20.7 217 16 22 222 0.6 76.9
Mid-Atlantic Wilmington, NC 53.4 52 2418 166.3 34 54.2 13.7 169.1 0.7 707.7
Mid-Atlantic Georgetown, SC 19.9 3.1 22.3 0.4 457
Mid-Atlantic Charleston, SC 715 3,963.2 132.6 147.0 9.7 316.2 14.8 134.7 73 06 47976
Mid-Atlantic Savannah, GA 113.0 78 39914 2353 176 82.4 266.1 45 2054 1.3 0.7 49255
Southeastern US

Brunswick, GA 92.7 1227 - 100.9 15.1 54.5 753.8 8.0 - 1,147.7

Fernandina, FL 20.1 - 2279 241 2594 205 187.1 1.2 - 03 268 - 7455

Jacksonville, FL 265.2 49 15890 3145 5043 176.5 269 16037 317 5933 4220 94 55415

Port Canaveral, FL 1.3 0.3 78 0.6 17.8 705.9 18.8 10.4 0.5 54 1.3 0.1 780.2
Total 2,092.2 1215 27,8516 329.7 24988 2569.9 2,2316 7,0085 14536 6,469.2 505.7 26.1 53,158.3

al Includes recreational vessels.

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.

Data Chart 4-19 presents the annual direct economic impact of Alternative 6 based on 2004
conditions. The total impact is $57.6 million annually, roughly 8.3 percent more than for 2003
conditions, which reflects the overall increase in US East Coast vessel arrivals. The rankings for
the major vessel types are similar to those for 2003, except for bulk carriers moving ahead of
refrigerated cargo vessels. The rankings for the leading port areas also are the same as described
for 2003. Figure 4-10 presents the impacts graphically. Based on 2004 conditions, the total direct
economic impact of Alternative 6 with a 12-knot speed restriction would be $36.1 million
annually; with a 14-knot restriction, it would be $21.5 million. See Data Chart 4-22 for the
economic impacts of 10, 12, and 14 knots by port area for Alternative 6.
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Data Chart 4-19
Alternative 6: Direct Economic Impact of a 10-knot Speed Restriction on the Shipping Industry by
Port Area and Type of Vessel, 2004 ($000s)

Combinati General Refrigerated  Ro-Ro
Bulk on Containers Freight Cargo Passenger  Cargo Cargo Tank Towing
Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/  Total
Northeastern US - Gulf of Maine
Eastport, ME 19.5 - 40.2 59.1 - - - - - - 118.8
Searsport, ME 5.8 - 72 0.6 1.1 281.0 0.6 18.2 99.6 22 - 416.2
Portland, ME 56.1 29 741 0.6 33.1 1275 53.8 440 6080 221 0.3 955.4
Portsmouth, NH 43.3 4.0 03 349 24 - 0.5 89.7 43 3.1 182.5
Northeastern US - Off Race Point
Boston, MA 28.4 04 4317 0.5 8.1 2226 52 424 389.6 0.3 15 1,1308
Salem, MA 4.0 - - - 194 - - - - 234
Northeastern US - Cape Cod Bay - - - - 36.5 - 0.1 435 0.1 - 80.2
Mid-Atlantic Block Island Sound
New Bedford, MA 88.8 - - 275 - 413 5.1 - 19.7 - - 1824
Providence, RI 92.1 5.1 - 70.2 172.4 247.8 37 2546 43 41 854.3
New London, CT 17.2 - 48.6 1213 133.9 - 91.9 18.4 1.5 - 4329
New Haven, CT 32.3 - 26.6 719 - - 6647 2526 198 - 1,067.9
Bridgeport, CT 81.0 - - 04 - - - 246.1 30.6 - 03 358.4
Long Island, NY - - - 33 - 267.8 856.6  432.9 - 08 15613
Mid-Atlantic Ports of New York/New Jersey 175.6 222 80516 1271 605.5 1012  1,39%45 98 1294 155 0.8 11,800.3
Mid-Atlantic Delaware Bay 2111 40 10516 245 3155 69.6 1,573.4 236.5 55 12198  26.1 11 47388
Mid-Atlantic Chesapeake Bay
Baltimore, MD 289.1 80 11,3383 357.7 213.3 269 14776 1.7 3156 6.7 40 4,0387
Hampton Roads, VA 3374 261  6,835.1 22 2320 316.8 52.1 545.6 1.7 2572 105 48 86215
Mid-Atlantic Morehead City and Beaufort, NC 16.3 0.9 273 213 206 325 - - 118.8
Mid-Atlantic Wilmington, NC 44.8 3.0 230.1 206.5 18.5 66.7 10.9 182.9 0.7 - 763.9
Mid-Atlantic Georgetown, SC 174 0.5 27 347 56 - - - 61.0
Mid-Atlantic Charleston, SC 63.3 05 41188 162.1 2471 1741 2854 46 132.4 9.7 1.7 50427
Mid-Atlantic Savannah, GA 110.3 76 40633 269.0 197.9 124.0 3298 15 250.6 2.0 04 53565
Southeastern US
Brunswick, GA 93.0 - 61.1 164.0 63.4 55.7 783.6 - 0.2 - 50 1226.0
Fernandina, FL 46.9 - 181.7 59 2680 1287 81.5 222 - - 429 - 7778
Jacksonville, FL 288.8 97 16792 2762 4895 1,0394 296 16702 419 6280 556.2 268 67355
Port Canaveral, FL 15.3 - 8.8 16 244 825.1 15.8 14.3 26 9.3 59 0.2 923.1
Total 2,177.9 948 282112 3157 3,099.0 50151 21239 71761 2,0058 6,563.9 730.7 55.0 57,569.2
al Includes recreational vessels
b/ Includes fishing Is, industrial Is, research v Is, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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4.4.1.7 Comparison of Direct Economic Impacts by Alternative

This section compares the direct economic impacts on the shipping industry by alternative for
2004 conditions with a 10-knot speed restriction, starting with the alternative with the largest
impacts. Data Charts 4-20 and 4-21 present a comparison of the direct economic impacts by port
area for each alternative based on 2003 and 2004 conditions, respectively. Impacts with 12- and
14-knot speed restrictions are addressed in Section 4.4.1.8.

* Alternative 5 — Combination of Alternatives would have the highest direct
economic impact on the shipping industry, with an estimated $147.2 million annually.
This alternative also would have the highest direct economic impact on US-flag
vessels, at $17.9 million annually, and foreign-flag vessels, at $129.3 million
annually. With the exception of Port Canaveral', this alternative would result in the
highest direct economic impact on the shipping industry for each port area.

* Alternative 3 — Speed Restrictions in Designated Areas would have the second-
highest direct economic impact on the shipping industry, with an estimated $142.5
million annually. This alternative also would have the second-highest direct economic
impact on US-flag vessels, at $16.8 million annually, and foreign-flag vessels, at
$125.7 million annually. This alternative would result in the second-highest direct
economic impact on the port areas in the NEUS, and the highest economic impact
(same as under Alternative 5) on the port areas in the MAUS. Economic impacts in
the SEUS rank third or fourth.

* Alternative 6 — Proposed Action would have the third-highest direct economic
impact on the shipping industry, with an estimated $57.6 million annually. This is
more than half the direct economic impact of Alternative 5. Alternative 6 would have
the third-highest direct economic impact on US-flag vessels, at $8.5 million annually,
and foreign-flag vessels, at $49.0 million annually. This alternative would have the
second-highest direct economic impact of all action alternatives for the southeast port
areas of Brunswick, Fernandina and Jacksonville. For all other port areas, Alternative
6 ranks third, except Savannah, Salem, and Searsport, which all rank fourth.
However, all economic impacts would cease when the measures expire, five years
after their date of effectiveness.

* Alternative 2 — Mandatory Dynamic Management Areas ranks fourth in terms of
direct economic impact on the shipping industry, with an estimated $27.6 million
annually. This alternative also would have the fourth-highest direct economic impact
on US-flag vessels, at $2.7 million annually, and foreign-flag vessels, at $24.9 million
annually. For Port Canaveral, Alternative 2 results in the highest direct economic
impact of all action alternatives, at $4.6 million annually. For the port areas of
Savannah, Searsport, and Salem, this alternative ranks third; for all other port areas, it
ranks fourth.

2! Alternative 2 results in the highest direct economic impact for Port Canaveral, as the effective distance for the
DMAs is 39.6 nautical miles for an assumed 75 days per year. Under Alternative 5, the effective distance for the
seasonal speed restriction is limited to 4.5 nautical miles through the right whale critical habitat area and the DMAs
are assumed to occur for only 15 days per year outside the seasonal speed-restriction periods.
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e Alternative 4 — Recommended Routes would have the lowest direct economic
impact of all the action alternatives, with an estimated $2.8 million annually. This
alternative would have the lowest direct economic impact on US-flag vessels, at $0.9
million annually, and foreign-flag vessels, at $1.9 million annually.

4.4.1.8 Impacts of Alternative Speeds

In addition to the 10-knot speed restriction, the economic analysis also considered restrictions to
12 and 14 knots for each action alternatives. The findings of the analysis on the direct impacts to
the shipping industry if these alternative speed restrictions were applied are summarized in this
section. The estimated impacts were determined through a sensitivity analysis based on the range
of speed restrictions. The dollar amounts refer to annual economic impact.

Data Chart 4-22 presents the results of the sensitivity analysis by port area based on 2004
conditions. The ranking of the alternatives in terms of economic impact relative to each other
does not change with restricted speeds of 12 knots or 14 knots. A change in the speed restriction
from 10 knots to 12 knots would generally reduce the direct economic impact of each alternative
by 37 percent, whereas a change in the restricted speed from 10 knots to 14 knots would
generally lower the direct economic impact of each alternative by more than 60 percent. *

The sensitivity analysis show that the level of speed restriction dramatically alters the level of
direct economic impacts. For example, under Alternative 5, the impact would be $147.2 million
annually with a 10-knot restriction and $55.2 million with a 14-knot restriction. For Alternative
6, the range is from $57.6 million to $21.5 million.

At a restricted speed of 12 knots, the annual direct economic impact on the shipping industry
would be $92.8 million for Alternative 5; $89.2 million for Alternative 3; $36.0 million for
Alternative 6; $17.7 million for Alternative 2; and $2.8 million for Alternative 4.

At a restricted speed of 14 knots, the annual direct economic impact on the shipping industry
would be $55.2 million for Alternative 5; $52.5 million for Alternative 3; $21.5 million for
Alternative 6; $10.8 million for Alternative 2; and $2.8 million for Alternative 4.

Data Chart 4-23 shows the sensitivity analysis results for each alternative using the economic
impact of the 10-knot speed restriction as an index, i.e., the percentage of the direct economic
impact of a 12-knot or 14-knot speed restriction relative to the that for a 10-knot speed
restriction. The changes in economic impacts due to alternative speed restrictions are not
uniformly incurred by all port areas. Port areas that are characterized by arrivals of slower
vessels show a disproportionate decrease in economic impact when the restricted speed is
changed from 10 knots to 12 knots, as fewer vessels would be affected at the higher limit. The
port areas within Block Island Sound demonstrate this phenomenon. Other port areas, such as
Charleston and Hampton Roads, where faster vessels make up a larger proportion of arrivals, do
not show as dramatic a decrease in direct economic impacts at alternate restricted speeds of 12
knots. These port areas do not have many slower vessels that would only be affected at the
slower restricted speed.

22 The exception is Alternative 4, for which the impacts do not change with restricted speeds, as this alternative uses
the time to cover the increased distance of recommended routes at normal vessel operating speed.
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4.4.2 Additional Direct Economic Impacts on the Shipping Industry

This section describes additional direct economic impacts on the shipping industry relevant to
vessels making multiple port calls on the US East Coast and to coastwise shipping vessels. The
end of this section ties all of the direct economic costs on the shipping industry together, and
describes the impacts relative to the value of US East Cost trade and ocean-freight costs.

Impacts on Vessels with Multiple Port Calls on the East Coast

Many of the vessels arrivals at US East Coast ports are part of a “string” of port calls by the
vessel. For containerships, ro-ro cargo ships, and some specialty tankers, these multi-port calls
constitute a scheduled cargo service offered by the shipping lines. Other types of vessels may
have multiple US East Coast port calls as part of a coastwise cabotage service for delivering
specialty chemicals or other products, or to lighten or top off in order to maximize vessel
utilization.

Shipping industry representatives and port officials raised concerns during the stakeholder
meetings regarding the cumulative effect of the proposed action and alternatives on vessels
calling at multiple East Coast ports during speed-restricted periods. This section identifies the
number of vessel arrivals at each port area that are part of a multi-port string during proposed
restriction periods and estimates the additional direct economic impact on the shipping industry.

The USCG Vessel Arrival Database described in Chapter 3 was used to determine which vessels
made multiple port calls along the US East Coast in 2003 and 2004. For purposes of this
analysis, if a vessel arrived at another US East Coast port area within the two days following its
arrival at the preceding US East Coast port, that arrival was considered to be a part of a multi-
port string.”

Data Chart 4-24 lists sets of multi-port strings that occurred at least 20 times in 2003. Of the total
of 4,278 occurrences of multi-port strings in 2003, those strings with at least 20 occurrences
made up 2,760, or 65 percent, of the total observed. The multi-port string of New York/New
Jersey—Hampton Roads—Charleston was the most frequent, with 293 occurrences, followed by
the string of New York/New Jersey—Hampton Roads—Savannah, with 194 occurrences. The
string of New York/New Jersey—Hampton Roads was third, with 151 occurrences.

Data Chart 4-25 presents a similar listing of US East Coast multi-port strings in 2004. Those
strings with 20 or more occurrences accounted for 63 percent of the 4,461 total occurrences of
multi-port strings that year. While some of the rankings change slightly, it is interesting to note
that the port areas of New York/New Jersey or Hampton Roads are part of each of the top ten
multi-port strings in both 2003 and 2004.

Other port areas with significant participation in multi-port strings each year include Charleston,
Savannah, Baltimore, and Philadelphia.

3 Vessels making multiple port calls within the same port area were not considered as part of a multi-port string, as
they would not be passing through a speed-restricted area for the second port call.
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US East Coast: Most Frequent Multi-Port Strings, 2003

Data Chart 4-24

Port Area 1 Port Area 2 Port Area 3 Port Area 4 Occurrences
New York City, NY Hampton Roads, VA Charleston, SC 293
New York City, NY Hampton Roads, VA Savannah, GA 194
New York City, NY Hampton Roads, VA 151
Hampton Roads, VA New York City, NY 143
New York City, NY Baltimore, MD 139
New York City, NY Philadelphia, PA 104
Charleston, SC Hampton Roads, VA New York City, NY 93
Baltimore, MD New York City, NY 92
Savannah, GA Hampton Roads, VA New York City, NY 84
Savannah, GA Hampton Roads, VA 76
Charleston, SC Hampton Roads, VA 69
Charleston, SC Jacksonville, FL 67
Savannah, GA New York City, NY 65
Savannah, GA Charleston, SC 58
Baltimore, MD Hampton Roads, VA 54
Philadelphia, PA Hampton Roads, VA 54
Charleston, SC Wilmington, NC 53
Brunswick, GA Charleston, SC 46
New York City, NY Savannah, GA 46
Charleston, SC New York City, NY 45
New York City, NY Charleston, SC 43
Charleston, SC Savannah, GA 41
Philadelphia, PA New York City, NY 38
Hampton Roads, VA Savannah, GA 38
Savannah, GA Charleston, SC Hampton Roads, VA New York City, NY 37
Hampton Roads, VA Charleston, SC 36
Jacksonville, FL New York City, NY 36
Jacksonville, FL Charleston, SC 35
Wilmington, NC Savannah, GA 35
New York City, NY Hampton Roads, VA Charleston, SC New York City, NY 33
Long Island, NY New York City, NY 33
Philadelphia, PA Baltimore, MD 28
Savannah, GA Philadelphia, PA 28
New York City, NY Baltimore, MD Hampton Roads, VA 27
Jacksonville, FL Baltimore, MD New York City, NY 27
New York City, NY Baltimore, MD Savannah, GA 26
Hampton Roads, VA Philadelphia, PA 26
Jacksonville, FL Savannah, GA 26
New York City, NY Baltimore, MD Hampton Roads, VA Charleston, SC 25
Hampton Roads, VA Baltimore, MD 24
Portland, ME Searsport, ME 24
New York City, NY Savannah, GA Hampton Roads, VA New York City, NY 23
Jacksonville, FL New York City, NY Baltimore, MD 22
New York City, NY Port Canaveral, FL 22
Savannah, GA Jacksonville, FL 21
New York City, NY Baltimore, MD Charleston, SC 20
Hampton Roads, VA Baltimore, MD New York City, NY 20
Portland, ME Boston, MA 20
New Haven, CT New York City, NY 20
Subtotal 2,760
Other Strings 1,518
Total 4,278

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in the text.
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Data Chart 4-25

US East Coast: Most Frequent Multi-Port Strings, 2004

Port Area 1 Port Area 2 Port Area 3 Port Area 4 Occurrences
New York City, NY Hampton Roads, VA Charleston, SC 279
New York City, NY Hampton Roads, VA Savannah, GA 223
New York City, NY Hampton Roads, VA 187
Charleston, SC Hampton Roads, VA New York City, NY 183
New York City, NY Baltimore, MD 162
Baltimore, MD New York City, NY 119
Charleston, SC Hampton Roads, VA 100
New York City, NY Philadelphia, PA 99
Hampton Roads, VA New York City, NY 86
Savannah, GA New York City, NY 83
Philadelphia, PA Hampton Roads, VA 69
Savannah, GA Charleston, SC 65
Charleston, SC Jacksonville, FL 64
Savannah, GA Hampton Roads, VA New York City, NY 58
Jacksonville, FL New York City, NY 51
Wilmington, NC Savannah, GA 49
Charleston, SC Savannah, GA 47
Savannah, GA Charleston, SC New York City, NY 45
New York City, NY Charleston, SC 42
New York City, NY Hampton Roads, VA Charleston, SC New York City, NY 42
New York City, NY Savannah, GA 40
Hampton Roads, VA Charleston, SC 39
Charleston, SC Wilmington, NC 39
New York City, NY Baltimore, MD Hampton Roads, VA Charleston, SC 38
Baltimore, MD Hampton Roads, VA 38
Philadelphia, PA New York City, NY 38
New York City, NY Baltimore, MD Hampton Roads, VA New York City, NY 37
Savannah, GA Philadelphia, PA 37
Hampton Roads, VA Baltimore, MD 35
Hampton Roads, VA Savannah, GA 35
Jacksonville, FL Baltimore, MD New York City, NY 31
Charleston, SC Brunswick, GA 31
New York City, NY Port Canaveral, FL 31
Savannah, GA Hampton Roads, VA 30
Jacksonville, FL Savannah, GA 29
New York City, NY Baltimore, MD Hampton Roads, VA 28
New York City, NY Savannah, GA Hampton Roads, VA New York City, NY 28
Hampton Roads, VA Baltimore, MD New York City, NY 25
Brunswick, GA Charleston, SC 23
Hampton Roads, VA Philadelphia, PA 22
Portland, ME Searsport, ME 22
New York City, NY Wilmington, NC Savannah, GA 22
Baltimore, MD Philadelphia, PA 21
Long Island, NY New York City, NY 20
Subtotal 2,792
Other Strings 1,669
Total 4,461

Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in the text.
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The occurrences of multi-port strings presented above were based on total US East Coast vessel
movements in 2003 and 2004. Additional economic impacts related to these strings are discussed
below for each alternative. The main analysis is based on a speed restriction of 10 knots. Impacts
with restrictions to 12 or 14 knots were also estimated and are summarized in Data Chart 4-43.

4.4.2.1 Alternative 1 — No Action Alternative

There would be no impacts on vessels making multiple port calls under Alternative 1.

4.4.2.2 Alternative 2 — Mandatory Dynamic Management Areas

There would be no impacts on vessels making multiple US East Coast port calls under
Alternative 2. Due to its limited geographic scope at any one time, Alternative 2 would not
generate an additional direct economic impact due to multi-port strings.

4.4.2.3 Alternative 3 — Speed Restrictions in Designated Areas

The additional direct economic impact on vessels making multiple US East Coast port calls
under Alternative 3 was estimated at $11.3 million annually under 2003 conditions and $11.9
million annually under 2004 conditions®.

Speed restrictions under Alternative 3 include restrictions that would be in place year-round in
the NEUS, from October 1 through April 30 in the MAUS, and from November 15 through April
15 in the SEUS.

Data Chart 4-26 presents vessel arrivals in 2003 for port areas that are part of multi-port strings
when at least two port areas in the string would have speed restrictions under Alternative 3. In
2003, 6,080 vessel arrivals fall into this category, with the 3,337 containership arrivals
accounting for 55 percent of the total multi-port vessel arrivals during speed-restricted periods.
Ro-ro cargo ships, with 1,052 arrivals (17 percent), and tankers, with 921 arrivals (15 percent),
are the other vessel types with the most port calls as part of multi-port strings during restricted
periods.

The 6,080 multi-port string restricted-period arrivals under 2003 conditions (see Data Chart 4-
26) represent roughly 41 percent of total US East Coast Alternative 3 restricted-period arrivals
(see Data Chart 4-3). For containerships, the multi-port string restricted arrivals represent 68
percent of the total containership restricted-period arrivals. For ro-ro cargo ships, the multi-port
string restricted-period arrivals represent 61 percent of their total restricted-period arrivals in
2003.

The port area of New York/New Jersey has the greatest number of multi-port string restricted-
period arrivals, with 1,489. The port area of Hampton Roads is second, with 1,083 arrivals,
followed by the port areas of Charleston (737 arrivals), Savannah (631 arrivals), Baltimore (575
arrivals), and Philadelphia (345 arrivals).

 The same is true of Alternative 5, which includes the Alternative 3 speed restrictions and has no other source of
multi-string additional impacts; therefore, the findings for Alternative 3 presented here also hold true for Alternative
5.
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Alternatives 3 and 5: US East Coast Restricted Vessel Arrivals that are a part of a Multi-Port

Data Chart 4-26

String, by Port Area and Vessel Type, 2003

Vessel Type
Combinati General Refrigerated Ro-Ro
Bulk on Container Freight ~ Cargo Passenger ~ Cargo Cargo Tank Towing

Port Area Carriers Carriers ~ ships ~ Barges \Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 5 - 6 - - - - 1

Searsport, ME - 1 - 56 1 32 - 90

Portland, ME 6 - 6 12 19 65 1 109

Portsmouth, NH 2 1 1 35 1 40
Northeastern US - Off Race Point

Boston, MA 1 21 1 57 21 50 - 151

Salem, MA 1 1 1 - 3
Northeastern US - Cape Cod Bay

Cape Cod, MA 8 5 - 13
Mid-Atlantic Block Island Sound

New Bedford, MA 5 - 4 - - - 6 - 15

Providence, Rl 3 1 - 3 14 2 25 25 - 73

New London, CT 5 2 2 1 1 3 - 14

New Haven, CT 10 1 6 - 1 36 2 66

Bridgeport, CT 3 - 7 9 13 - 32

Long Island, NY - 1 1 8 51 - 61
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 14 5 965 5 25 8 263 6 194 4 1,489
Mid-Atlantic Delaware Bay

Philadelphia, PA 32 122 1 21 7 7 48 2 99 6 345
Mid-Atlantic Chesapeake Bay

Baltimore, MD 24 195 14 14 271 53 2 575

Hampton Roads, VA 24 2 898 25 8 82 42 - 1,083
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 2 5 5 1 6 - 20
Mid-Atlantic Wilmington, NC

Wilmington, NC 19 4 41 19 1 6 6 55 1 152
Mid-Atlantic Georgetown, SC

Georgetown, SC 4 1 3 - - 8
Mid-Atlantic Charleston, SC

Charleston, SC 12 554 13 10 7 3 66 2 737
Mid-Atlantic Savannah, GA

Savannah, GA 22 5 464 37 4 5 45 2 46 - 631
Southeastern US

Brunswick, GA 7 6 3 1 70 - - 87

Femandina, FL 1 6 10 1 - - - 18

Jacksonville, FL 7 53 1 6 2 115 4 37 3 228

Port Canaveral, FL 3 3 7 5 8 1 1 1 29
All Port Regions 212 20 3,337 2 196 228 30 1,052 53 921 23 6,080

al Includes recreational vessels.

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Data Chart 4-27 presents multi-port string restricted-period arrivals under 2004 conditions.
Compared to 2003 conditions, the total number of multi-port string restricted-period arrivals is
higher by 5.5 percent, to 6,412 arrivals. The ranking by vessel type remains unchanged, with the
exception of general cargo vessels moving ahead of bulk carriers into fifth place. In terms of
vessel arrivals by port area, the rankings for the top eight port areas remain unchanged from
2003.

There are several way in which the cumulative effect of multiple port calls at restricted ports
could affect a vessel. First, the delays incurred from speed restrictions at one port when
combined with speed restrictions at a subsequent port may diminish the ability of the vessel to
maintain its schedule and could result in missed tidal windows. Second, even brief delays in
arrival at the second port could result in increased costs for scheduled, but unused, port labor.
Third, some shipping lines suggested that the cumulative impact of three or four port calls at port
areas with restrictions could cause them to rework vessel itineraries and could result in dropping
one of the port calls in order to maintain a weekly service without having to add an additional
vessel to the service.

However, these cumulative factors would not affect every vessel making multiple port calls at
restricted ports. In addition, the impact may vary from an eight-hour delay due to a missed tidal
window to incurring charges for unused labor if a vessel is late arriving at the port.” It is realistic
to assume that shippers will revise their itineraries to account for the delays imposed by the
speed restrictions and that occurrences of missed tidal widows will be rare. The economic
analysis assumes an average additional delay of 36 minutes for each vessel arrival that is part of
a multi-port string to account for this cumulative impact.*® The economic value of this additional
time has been calculated for each port area based on June 2008 vessel operating costs by type
and size of vessel. The results by port area and type of vessel at a 10-knot speed restriction are
presented in Data Chart 4-28 for 2003 conditions and Data Chart 4-29 for 2004 conditions.

As previously noted, the additional direct economic impact of multi-port strings on the shipping
industry under 2003 conditions was estimated at $11.3 million annually. The port area of New
York/New Jersey would have had the largest impact, at $2.9 million annually, followed by
Hampton Roads, at $2.2 million, Charleston, at $1.5 million, Savannah, at $1.3 million, and
Baltimore, at $0.9 million. Containerships account for 65 percent of the additional economic
impact of multi-port strings.

» While tides occur on 12-hour cycles, it is assumed that a tidal window is open for two hours before and after high
tide. This results in an 8-hour waiting period between tidal windows.

26 Only a small proportion of vessel arrivals should be affected by this additional delay. It is estimated that 7.5
percent of vessels could be affected by as much as an additional 8-hour delay due to missing the tidal window. This
results in an average additional delay per vessel of 36 minutes.
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Data Chart 4-27

Alternatives 3 and 5: US East Coast Restricted Vessel Arrivals that are a Part of a
Multi-Port String, by Port Area and Vessel Type, 2004

Vessel Type
Combinati General Refrigerated  Ro-Ro
Bulk on  Container Freight Cargo Passenger  Cargo Cargo Tank Towing

Port Area Carriers  Carriers ~ ships ~ Barges Vessels Vesselsa/  Vessels Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 9 4 - - - - 13

Searsport, ME - 1 35 - 1 41 3 81

Portland, ME 13 - 7 16 14 2 59 6 117

Portsmouth, NH 4 2 2 1 24 1 34
Northeastern US - Off Race Point

Boston, MA 1 6 - 19 15 29 70

Salem, MA 6 - 5 - 11
Northeastern US - Cape Cod Bay

Cape Cod, MA - - 1 5 16
Mid-Atlantic Block Island Sound

New Bedford, MA 10 3 - - 6 - 19

Providence, RI 8 - 1 22 27 - 19 1 78

New London, CT 1 3 3 1 2 3 13

New Haven, CT 2 3 2 - 45 36 88

Bridgeport, CT 4 - - 7 43 17 7

Long Island, NY - - - 29 52 81
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 14 5 1,003 20 40 8 264 1 189 2 1 1,547
Mid-Atlantic Delaware Bay

Philadelphia, PA 13 1 113 2 27 10 7 51 99 5 328
Mid-Atlantic Chesapeake Bay

Baltimore, MD 15 216 24 18 2 281 60 4 1 621

Hampton Roads, VA 24 3 921 33 14 4 82 48 2 2 1,133
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 3 1 3 3 4 12 1 27
Mid-Atlantic Wilmington, NC

Wilmington, NC 16 2 40 31 4 12 66 1 1 173
Mid-Atlantic Georgetown, SC

Georgetown, SC 7 2 1 - 10
Mid-Atlantic Charleston, SC

Charleston, SC 4 616 23 23 2 76 70 1 1 816
Mid-Atlantic Savannah, GA

Savannah, GA 1 4 463 30 18 8 50 58 1 1 644
Southeastern US

Brunswick, GA 6 6 11 4 - 80 - 107

Fernandina, FL 1 15 9 5 1 1 - - 32

Jacksonville, FL 5 54 2 10 6 110 56 2 245

Port Canaveral, FL 2 5 7 9 9 4 1 37
All Port Regions 179 18 3,467 4 253 266 39 1,072 123 953 30 8 6,412

al Includes recreational vessels.

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Alternatives 3 and 5: Additional Direct Economic Impact of Multi-Port Strings on the

Data Chart 4-28

Shipping Industry, by Port Area and Vessel Type, 2003 ($000s)

Vessel Type
Combinati General Refrigerated  Ro-Ro
Bulk on Container Freight ~ Cargo Passenger ~ Cargo Cargo Tank Towing

Port Area Carriers  Carriers  ships Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Otherb/ Total
Northeastern US - Gulf of Maine

Eastport, ME 39 - 7.0 - - - - - 10.9

Searsport, ME - 0.9 - - 2417 - 0.8 30.7 - - 2741

Portland, ME 45 - - 49 53.0 - 143 62.0 1.3 - 140.0

Portsmouth, NH 15 0.9 - - 46 - - 328 1.3 - 412
Northeastern US - Off Race Point

Boston, MA 0.8 46.5 0.6 176.6 - 16.7 47.3 - 288.5

Salem, MA 1.0 - - 31 - - 1.0 - 51
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - 26.2 - 5.0 - 313
Mid-Atlantic Block Island Sound

New Bedford, MA 6.1 - 25 - - - 56 - 14.2

Providence, RI 24 1.0 - 19 61.3 3.7 26.4 - 252 - 121.8

New London, CT 41 38 32 46 - - 1.3 33 - - 204

New Haven, CT 8.2 2.1 9.6 - - 14.8 399 26 - 77.3

Bridgeport, CT 2.6 - - - - 13.9 - 121 16.3 - 448

Long Island, NY - 1.0 - - 46 - - 10.7 61.0 - 774
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 14 49 21423 41 108.9 235 377.8 8.1 207.4 5.2 - 2,893.7
Mid-Atlantic Delaware Bay

Philadelphia, PA 253 2114 12 21.0 28.1 326 51.2 2.7 103.3 79 - 484.6
Mid-Atlantic Chesapeake Bay

Baltimore, MD 19.3 - 358.4 12.8 59.2 - 3714 513 2.6 2.8 877.8

Hampton Roads, VA 21.8 21 1,9564 23.0 376 - 1574 415 28 22426
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 21 8.8 45 16 6.0 0.7 23.7
Mid-Atlantic Wilmington, NC

Wilmington, NC 15.6 37 86.7 30.9 17 124 8.3 54.9 13 - 215.7
Mid-Atlantic Georgetown, SC

Georgetown, SC 32 13 5.9 - - - 104
Mid-Atlantic Charleston, SC

Charleston, SC 9.6 1,289.7 19.9 431 - 100.2 42 68.7 26 - 1,538.0
Mid-Atlantic Savannah, GA

Savannah, GA 176 45 1,050 53.1 15.4 29.1 64.2 27 47.8 0.7 1,340.1
Southeastern US

Brunswick, GA 55 10.9 5.2 46 - 88.4 - - 1145

Fernandina, FL 0.9 5.8 - 16.3 46 - - - - - - 276

Jacksonville, FL 54 100.1 12 9.6 9.3 - 127.2 56 36.8 39 - 299.0

Port Canaveral, FL 23 5.7 8.4 229 - 77 14 0.9 1.3 - 50.6
All Port Regions 175.0 19.2  7,334.6 24 2443 909.5 1045 1,417.6 72,0 948.7 30.2 70 11,2651
al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Shipping Industry, by Port Area and Vessel Type, 2004 ($000s)

Data Chart 4-29
Alternatives 3 and 5: Additional Direct Economic Impact of Multi-Port Strings on the

Vessel Type
Combinati General Refrigerated Ro-Ro
Bulk on  Containers Freight Cargo Passenger  Cargo Cargo Tank Towing

Port Area Carriers  Carriers hips Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 6.8 - 10.3 - - - - - 171

Searsport, ME - - 0.5 143.3 - 13 39.0 29 187.1

Portland, ME 10.0 - - 10.9 79.4 - 10.5 26 56.5 53 175.3

Portsmouth, NH 33 1.7 - 28 46 21.6 0.8 34.8
Northeastern US - Off Race Point

Boston, MA 0.7 13.9 - 58.9 1.3 259 110.7

Salem, MA 6.7 - 19.8 26.6
Northeastern US - Cape Cod Bay

Cape Cod, MA - - 484 - - 4.8 - 53.3
Mid-Atlantic Block Island Sound

New Bedford, MA 113 - 1.9 - - - - 5.1 - 18.2

Providence, RI 7.3 - - 0.6 94.0 - 29.1 - 17.6 0.8 149.6

New London, CT 0.8 59 - 7.8 45 - 26 33 - 25.0

New Haven, CT 16 45 - 18 - - 60.4 40.0 - 108.3

Bridgeport, CT 34 - - 136 57.3 221 - 96.4

Long Island, NY - - - 38.6 63.3 101.9
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 10.8 44 21910 - 24.0 182.0 18.6 408.1 13 199.6 26 0.7 3,043.1
Mid-Atlantic Delaware Bay

Philadelphia, PA 10.1 0.9 188.1 20 241 324 36.7 55.8 - 108.2 6.6 464.9
Mid-Atlantic Chesapeake Bay

Baltimore, MD 144 390.4 - 271.2 71.6 5.8 386.2 - 62.5 42 0.5 962.9

Hampton Roads, VA 224 26  1,985.6 - 335 60.7 11.6 163.3 - 46.2 2.6 12 23297
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 28 0.8 57 - 39 18.6 - - 10.9 - 0.7 434
Mid-Atlantic Wilmington, NC

Wilmington, NC 133 1.8 79.8 - 50.3 17.0 23.9 - 66.3 1.3 0.7 254.4
Mid-Atlantic Georgetown, SC

Georgetown, SC 5.6 - 2.3 46 12.6
Mid-Atlantic Charleston, SC

Charleston, SC 31 1,371.1 - 317 90.6 5.8 98.5 - 69.8 0.8 0.7 16720
Mid-Atlantic Savannah, GA

Savannah, GA 8.9 36 1,116.0 - 54.5 77.3 40.7 724 - 58.1 13 0.7 14334
Southeastern US

Brunswick, GA 46 9.2 - 19.2 18.6 - 104.0 - - 155.5

Fernandina, FL 0.8 14.4 - 17.7 232 20 28 - - - 61.0

Jacksonville, FL 39 95.0 2.0 10.8 26.3 - 122.8 - 56.0 26 3194

Port Canaveral, FL 17 94 - 9.7 394 - 11.0 - 3.6 13 76.1
All Port Regions 154.4 158  7,480.1 4.0 3455  1,115.2 1348 1,499.8 164.3 980.4 331 51 11,932.6

al Includes recreational vessels.

b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The additional direct economic impact of multi-port strings under 2004 conditions was estimated
at $11.9 million annually. The ranking of the top six port areas in terms of largest impact is the
same as under 2003 conditions.

The additional annual direct economic impact of multi-port strings in 2004 at a speed restriction
of 12 knots would be $9.9 million, and, at 14 knots, $8.4 million. The impacts by alternative and
restricted speed are presented in Data Chart 4-43.7

4.4.2.4 Alternative 4 —- Recommended Shipping Routes

Under Alternative 4, there would be no impacts on vessels making multiple US East Coast port
calls. Because of the limited geographic scope of the proposed measures at any time, Alternative
4 would not generate additional direct economic impacts.

4.4.2.5 Alternative 5 — Combination of Alternatives

The additional direct economic impact on vessels making multiple US East Coast port calls
under Alternative 5 with a 10-knot speed restriction was estimated at $11.3 million annually for
2003 conditions and $11.9 million annually for 2004 conditions. With a 12-knot restriction, the
impact would be $9.9 million (2004 conditions); with a 14-knot restriction, it would be $8.4
million (also 2004 conditions). See Section 4.4.2.3 for details.

4.4.2.6 Alternative 6 — Proposed Action (Preferred Alternative)

The additional annual direct economic impact on vessels making multiple US East Coast port
calls under Alternative 6 was estimated at $8.7 million under 2003 conditions and $9.4 million
under 2004 conditions.

Seasonal speed restrictions by port area under Alternative 6 would occur during March and April
in the Off Race Point area, from January 1 through May 15 in Cape Cod Bay; and from April 1
through July 31 in Great South Channel; from November 1 through April 30 in the MAUS
region; and from November 15 through April 15 in the SEUS region.

Data Chart 4-30 shows 2003 vessel arrivals for port areas with speed restrictions that are part of
multi-port strings, when at least two port areas in the string would have speed restrictions under
Alternative 6. In 2003, there were 4,829 such arrivals, with 2,870 containership arrivals
accounting for 59 percent of the total. Ro-ro cargo ships, with 1,075 arrivals (22 percent), and
tankers with 722 arrivals (15 percent), were the other vessel types with the most port calls as
parts of multi-port strings during restricted periods.

The 4,829 multi-port string restricted-period arrivals in 2003 represented roughly 41 percent of
the total US East Coast restricted-period vessel arrivals under Alternative 6 (see Data Chart 4-
15). For containerships, the multi-port string restricted-period arrivals represented 69 percent of
the total containership restricted-period arrivals. For ro-ro cargo ships the multi-port string
restricted-period arrivals represented 73 percent of the total restricted-period arrivals.

*" The impact at 12 knots was assumed to be 17 percent lower than the estimate at 10 knots. The impact at 14 knots
was assumed to be 30 percent lower than the estimate at 10 knots. As explained above, it is realistic to assume that
the shipping industry would revise itineraries to account for the known delays due to speed restrictions. The
additional impact for multi-port vessel calls applies to more unknown delays that may occur. At a restricted speed of
12 or 14 knots, the overall known delays are shorter, thereby creating less opportunity for the unknown delays to
occur. This factor was judged to be proportionate to the change in the restricted speed.
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Data Chart 4-30
Alternative 6: US East Coast Restricted Vessel Arrivals that are a Part of Multi-Port String,
by Port Area and Vessel Type, 2003

Vessel Type
Combin General Refrigerated Ro-Ro
Bulk ation Container Freight Cargo Passenger  Cargo Cargo  Tank Towing Other

Port Area Carriers Carriers  ships ~ Barges Vessels Vesselsa/  Vessels Ship  Barges Tankers Vessels b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 1 - - - - - - - - - - - 1

Searsport, ME - - - - - - - - - 9 - - 9

Portland, ME 1 - - - - - - 5 - 20 - - 26

Portsmouth, NH - - - - - - - - - 15 - - 15
Northeastern US - Off Race Point

Boston, MA 1 - 9 - 1 - - 7 - 26 - - 44

Salem, MA 1 - - - - - - - - - - - 1
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - - - - - 4 - - 4
Mid-Atlantic Block Island Sound

New Bedford, MA 3 - - 4 - - - 5 - - 12

Providence, RI 3 1 - 3 - 2 20 - 17 - - 46

New London, CT 3 - 2 2 1 1 2 - 11

New Haven, CT 7 - 1 5 - 1 30 1 - 55

Bridgeport, CT 2 - - - - - 6 - 9 10 - - 27

Long Island, NY - 1 - - - 1 - - 8 42 - - 52
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 1 5 814 - 5 1 7 226 6 159 2 - 1,236
Mid-Atlantic Delaware Bay

Philadelphia, PA 25 - 103 1 19 1 7 40 2 86 5 - 289
Mid-Atlantic Chesapeake Bay

Baltimore, MD 17 - 164 - 14 4 - 236 - 44 1 1 481

Hampton Roads, VA 18 2 764 - 22 1 - 69 - 35 - 1 912
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 2 - 3 - 3 - - 1 - 4 - 1 14
Mid-Atlantic Wilmington, NC

Wilmington, NC 18 4 33 - 12 - 1 5 6 46 1 - 126
Mid-Atlantic Georgetown, SC

Georgetown, SC 4 - 1 - 2 - - - - - - - 7
Mid-Atlantic Charleston, SC

Charleston, SC 10 - 459 - 10 4 - 75 3 57 2 - 620
Mid-Atlantic Savannah, GA

Savannah, GA 16 5 387 - 29 2 5 37 2 39 - 1 523
Southeastern US

Brunswick, GA 7 - 6 - 3 1 - 70 - - - - 87

Fernandina, FL 1 - 6 - 10 1 - - - - - - 18

Jacksonville, FL 5 - 53 1 6 - - 107 3 36 2 - 213

Port Canaveral, FL - - - - - - - - - - - - 0
All Port Regions 169 18 2,870 3 169 19 28 1,075 54 722 16 4 4,829

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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The port area of New York/New Jersey had the greatest number of 2003 multi-port string
restricted-period arrivals, with 1,236 arrivals. The port area of Hampton Roads was second, with
912 arrivals, followed by the port areas of Charleston (620 arrivals), Savannah (523 arrivals),
Baltimore (481 arrivals), and Philadelphia (289 arrivals).

Data Chart 4-31 presents the same data for 2004. The total number of multi-port string restricted
arrivals increased by 6.6 percent to 5,147 arrivals. The ranking by type of vessel remained
unchanged from 2003 with the exception of general cargo vessels moving ahead of bulk carriers
for fourth place. In terms of vessel arrivals by port area, the rankings for the top eight port areas
remained unchanged from 2003.

The additional direct economic impact of multi-port strings on the shipping industry based on
2003 conditions was estimated at $8.7 million annually (Data Chart 4-32). The port area of New
York/New Jersey would have had the largest additional economic impact, at $2.4 million,
followed by Hampton Roads at $1.9 million, Charleston at $1.3 million, Savannah at $1.1
million, and Baltimore at $0.7 million. Containerships accounted for 71 percent of the additional
economic impact of multi-port strings.

The additional annual direct economic impact of multi-port strings in 2004 was estimated at $9.4
million (Data Chart 4-33). The ranking of the top six port areas in terms of largest impact is
similar for 2004 to what it is for 2003.

With a 12-knot speed restriction, the additional annual direct economic impact of multi-port
strings would be $7.8 million (2004 conditions); with a 14-knot restriction, it would be $6.6
million (2004 conditions). These impacts are included in Data Chart 4-43.

Re-routing of Southbound Coastwise Shipping

Alternatives 3, 5, and 6 would also have a direct effect on coastwise shipping. There would be no
such impacts under Alternatives 1, 2, or 4.

Coastwise shipping, or cabotage trade, along the US East Coast has always been an important
segment of the nation’s maritime heritage. In recent years, attention focused on the development
of coastwise shipping (also referred to as short-sea shipping) as a means of reducing highway
congestion on the eastern seaboard. The benefits of coastwise shipping also include lowering
transport and environmental costs and reducing demand for imported fuel. For these reasons, it is
important that the speed restrictions not unduly affect the development of increased coastwise
shipping.

However, for commercial and navigation purposes, it appears unlikely that speed restrictions
would significantly affect coastwise shipping. Northbound vessels prefer to use the Gulf Stream
further offshore and benefit from the enhanced operating speed and fuel efficiency. Southbound
traffic routes closer to the East Coast — generally within 7 to 10 nm (13 to 18.5 km) of the
shoreline. During the proposed seasonal management periods, masters of southbound vessels
would likely route outside the seasonal speed-restricted areas, thereby incurring an overall
increase in distance. This would affect southbound vessels between the entrance to the
Chesapeake Bay and Port Canaveral.

Under Alternatives 3 and 5, the proposed speed restrictions would be in effect for a distance of
25 nm (46 km) from the coast along the entire mid-Atlantic coastline. Containerships and ro-ro
cargo ships are the vessel types that would be most affected.
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Data Chart 4-31
Alternative 6: US East Coast Restricted Vessel Arrivals that are a Part of Multi-Port String,
by Port Area and Vessel Type, 2004

Vessel Type
Combin General Refrigerated Ro-Ro
Bulk  ation Container Freight Cargo Passenger Cargo  Cargo Tank Towing Other

Port Area Carriers Carriers ~ ships ~ Barges Vessels Vesselsa/  Vessels Ship Barges Tankers Vessels b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 3 - - - - - - - - - - - 3

Searsport, ME - - - - - - - - 1 10 - - 1

Portland, ME 3 - - - 1 - - 5 2 19 - - 30

Portsmouth, NH - 1 - - - - - - - 6 - - 7
Northeastern US - Off Race Point

Boston, MA - - 3 - - - - 5 - 1 - - 19

Salem, MA - - - - - - - - - -
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 1 - - - 3 - - 4
Mid-Atlantic Block Island Sound

New Bedford, MA 8 - - 2 - - - - 5 15

Providence, RI 5 - - 5 - 22 - 15 47

New London, CT 1 - 3 3 - - - 2 3 12

New Haven, CT 2 - 3 2 - - - 39 33 79

Bridgeport, CT 3 - - - 6 - 42 12 63

Long Island, NY - - - - - - - - 24 46 - - 70
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 9 4 843 - 16 5 7 224 1 151 2 - 1,262
Mid-Atlantic Delaware Bay

Philadelphia, PA 8 1 100 2 22 4 7 41 - 88 5 - 278
Mid-Atlantic Chesapeake Bay

Baltimore, MD 10 - 182 - 23 6 2 240 - 49 2 - 514

Hampton Roads, VA 19 3 779 - 28 8 4 69 - 40 2 - 952
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 3 1 3 - 3 4 - - - 10 - - 24
Mid-Atlantic Wilmington, NC

Wilmington, NC 13 2 33 - 23 3 - 10 - 58 1 - 143
Mid-Atlantic Georgetown, SC

Georgetown, SC 6 - - - 2 1 - - - - - - 9
Mid-Atlantic Charleston, SC

Charleston, SC 4 - 519 - 20 14 2 69 - 60 - 1 689
Mid-Atlantic Savannah, GA

Savannah, GA 8 4 390 - 23 15 8 42 - 52 1 1 544
Southeastern US

Brunswick, GA 6 - 6 - 11 4 - 80 - - - - 107

Fernandina, FL - - 15 - 9 5 1 1 - - - - 31

Jacksonville, FL 5 - 54 2 10 6 - 103 - 53 1 - 234

Port Canaveral, FL - - - - - - - - - -
All Port Regions 127 16 3,008 6 228 96 38 1,095 11 777 15 2 5147

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Data Chart 4-32
Alternative 6: Additional Direct Economic Impact on the Shipping Industry
by Port Area and Vessel Type, 2003 ($000s)

Vessel Type
Combinati General Refrigerated Ro-Ro
Bulk on Container Freight ~ Cargo Passenger  Cargo Cargo Tank Towing

Port Area Carriers  Carriers  ships Barges Vessels Vesselsa/ Vessels Ship Barges Tankers Vessels Other b/ Total
Northeastern US - Gulf of Maine

Eastport, ME 0.7 - - - - - - - 0.7

Searsport, ME - - - - - - - 8.9 - 8.9

Portland, ME 0.7 - - - 38 - 19.9 - 244

Portsmouth, NH - - - 13.8 - 138
Northeastern US - Off Race Point

Boston, MA 0.8 - 19.1 - 0.6 - 55 242 50.2

Salem, MA 1.0 - - - 1.0
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 4.0 - 4.0
Mid-Atlantic Block Island Sound

New Bedford, MA 37 - - 25 - - - - 47 - 10.9

Providence, RI 24 1.0 - - 19 - 37 213 - 17.7 - 48.0

New London, CT 24 - 38 - 3.2 46 - 1.3 23 - 17.7

New Haven, CT 5.8 - 2.1 - 71 - - 14.8 33.0 13 64.1

Bridgeport, CT 1.7 - - - 11.9 121 131 - 38.8

Long Island, NY 1.0 - 46 10.7 49.7 66.1
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 8.9 49 18131 - 41 45 215 3171 8.1 168.7 26 2,353.7
Mid-Atlantic Delaware Bay

Philadelphia, PA 20.0 - 177.8 12 18.6 45 326 425 27 87.8 6.6 394.4
Mid-Atlantic Chesapeake Bay

Baltimore, MD 13.7 - 305.4 - 12.8 18.1 - 3214 - 417 1.3 14 715.8

Hampton Roads, VA 16.1 21 16679 - 204 45 - 131.9 - 34.2 - 14 18785
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 2.1 - 5.1 - 36 - - 16 - 42 - 0.7 17.2
Mid-Atlantic Wilmington, NC

Wilmington, NC 14.9 37 69.9 - 20.5 - 1.7 10.4 8.3 45.6 1.3 176.4
Mid-Atlantic Georgetown, SC

Georgetown, SC 32 - 13 - 42 - 8.7
Mid-Atlantic Charleston, SC

Charleston, SC 8.0 - 1,080.0 - 15.0 16.7 - 975 42 59.2 2.6 1,283.2
Mid-Atlantic Savannah, GA

Savannah, GA 12.8 45 930.8 - 41.2 77 29.1 52.7 2.7 40.9 - 07 11232
Southeastern US

Brunswick, GA 55 - 10.9 - 52 46 - 88.4 - - - 1145

Fernandina, FL 0.9 - 5.8 - 16.3 46 - - - - - 27.6

Jacksonville, FL 39 - 100.1 1.2 96 - - 119.4 42 35.8 26 276.8

Port Canaveral, FL - - - - - - - -
All Port Regions 1291 174  6,193.0 24 186.9 74.7 1006 1,213.3 69.2 709.5 18.4 42 87187
al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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Data Chart 4-33
Alternative 6: Additional Direct Economic Impact on the Shipping Industry
by Port Area and Vessel Type, 2004 ($000s)

Vessel Type
Combinati General Refrigerated  Ro-Ro
Bulk on  Container Freight Cargo Passenger  Cargo Cargo Tank Towing

Port Area Carriers  Carriers  ships Barges Vessels Vesselsa/  Vessels Ship Barges Tankers Vessels Otherb/ Total
Northeastern US - Gulf of Maine

Eastport, ME 22 - - - - - - - - - - - 2.2

Searsport, ME - - - - - - - - 13 9.1 - - 105

Portland, ME 22 - - - 0.6 - - 38 26 19.1 - - 28.3

Portsmouth, NH - 0.9 - - - - - - - 54 - - 6.2
Northeastern US - Off Race Point

Boston, MA - - 6.9 - - - - 38 - 10.0 - - 20.6

Salem, MA - - - - - - - - - - - - -
Northeastern US - Cape Cod Bay

Cape Cod, MA - - - - - 45 - - - 28 - - 74
Mid-Atlantic Block Island Sound

New Bedford, MA 9.1 - - - 13 - - - - 42 - - 14.6

Providence, RI 44 - - - - 19.8 - 24.0 - 13.9 - - 62.2

New London, CT 0.8 - 5.9 - 78 - - - 26 33 - - 204

New Haven, CT 16 - 45 - 1.8 - - - 52.5 37.3 - - 97.7

Bridgeport, CT 24 - - - - - 11.6 - 56.0 15.6 - - 85.6

Long Island, NY - - - - - - - - 32.0 56.5 - - 88.6
Mid-Atlantic Ports of New York/New Jersey

New York City, NY 7.0 35 18432 - 18.1 19.8 16.6 3433 13 162.1 26 - 24175
Mid-Atlantic Delaware Bay

Philadelphia, PA 6.2 0.9 165.4 2.0 19.3 138 36.7 454 - 96.7 6.6 - 392.8
Mid-Atlantic Chesapeake Bay

Baltimore, MD 9.6 - 330.6 - 26.6 25.8 58 326.9 - 50.6 26 - 7784

Hampton Roads, VA 18.3 26 16868 - 26.7 33.6 11.6 137.6 - 38.2 26 - 1,958.1
Mid-Atlantic Morehead City and Beaufort, NC

Morehead City, NC 28 0.8 5.7 - 39 18.6 - - - 9.1 - - 40.9
Mid-Atlantic Wilmington, NC

Wilmington, NC 10.8 18 66.3 - 41.0 13.9 - 19.7 - 58.9 13 - 2138
Mid-Atlantic Georgetown, SC

Georgetown, SC 48 - - - 23 46 - - - - - - 118
Mid-Atlantic Charleston, SC

Charleston, SC 3.1 - 1,165.4 - 287 61.2 58 90.4 - 59.8 - 0.7 14150
Mid-Atlantic Savannah, GA

Savannah, GA 6.4 36 936.7 - 43.7 68.0 40.7 61.6 - 51.9 1.3 0.7 1,2148
Southeastern US

Brunswick, GA 46 - 9.2 - 19.2 18.6 - 104.0 - - - - 155.5

Fernandina, FL - - 144 - 17.7 232 20 28 - - - - 60.1

Jacksonville, FL 39 - 95.0 20 10.8 26.3 - 116.0 - 53.2 1.3 - 308.5

Port Canaveral, FL - - - - - - - - - - - - -
All Port Regions 100.3 141 6,335.9 4.0 269.4 351.7 130.8 1,279.3 148.4 757.9 18.4 14 94115

al Includes recreational vessels.
b/ Includes fishing vessels, industrial vessels, research vessels, and school ships.
Source: Prepared by Nathan Associates Inc. based on analysis of U.S. Coast Guard data on vessel calls at U.S. ports as described in text.
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In 2003, there were 4,142 restricted-period arrivals at East Coast port areas from Baltimore
through Port Canaveral of containerships and ro-ro cargo ships providing coastal liner service in
international trade and cabotage routes. Assuming half of these calls were in the southbound
direction, and that the typical vessel made calls at three US East Coast ports per service, there
would be about 690 southbound vessels that would need to route outside of the seasonal speed-
restricted areas. Based on an increase in routing of 108 nm®® (200 km) and an average operating
speed of 20 knots, the containership would have an increased sailing time of 5.4 hours. Using an
approximate average hourly operating cost at sea of $2,000, the estimated economic impact for
each southbound vessel would be $10,800. under 2003 conditions, the additional economic
impact for containerships for coastwise shipping would be $7.5 million. Under 2004 conditions,
it would be $7.6 million.

Under Alternative 6, the proposed speed restrictions in the mid-Atlantic region would be
implemented within a 30-nm (56-km)-wide rectangle at Block Island Sound; a 20-nm (37-km)
radius around each port area from the ports of New York and New Jersey south to the ports of
Morehead City and Beaufort, North Carolina; and finally a continuous 20-nm (37-km) area from
Wilmington, North Carolina, south to the northern boundary of the Southeast SMA. The
additional distance incurred by southbound vessels would be 56 nm (104 km).” In 2003, there
were 3,688 containership and ro-ro cargo ship restricted-period arrivals at US East Coast port
areas from Baltimore thorough Port Canaveral. Assuming half of these calls were in the
southbound direction, and that the typical vessel made calls at three East Coast ports per service,
there would be about 615 southbound vessels that would need to route outside of the seasonal
speed-restricted areas. Based on an increase in routing of 56 nm (104 km) and an average
operating speed of 20 knots, each containership would have increased sailing time of 2.8 hours.
Using an average hourly operating cost at sea of $2,000, the estimated economic impact for each
southbound vessel would be $5,600. For 2003 and 2004, the additional economic impact on
containerships for coastwise shipping under Alternative 6 would be $3.4 million annually.

In some comments on the DEIS, it was argued that restrictions are proposed during winter
months, when speed and schedules are already adversely affected by weather; therefore,
economic impacts would be greater. However, to the degree that vessels are operating at slower
speeds during winter months, winter-time speed restrictions would actually result in lesser
economic impacts.

% To avoid speed restrictions when traveling between ports, the vessels are assumed to sail outside of the 25 nm (46
km) SMA instead of the typical 8 nm (15 km) offshore. Based on a diagonal routing to the pilot buoy, the 25 nm (46
km) becomes an effective 37 nm (67 km). However, the diagonal access for a routing 8 nm (15 km) offshore is 10
nm (19 km). Thus, the difference of 27 nm (50 km) is the additional distance incurred resulting from having to sail
further offshore per arrival and departure at the intermediate port calls.

* Vessels calling at port areas with circular buffers would have to travel 20 nm (37 km) for diagonal access to the
port as compared to a normal distance of 10 nm (19 km) for diagonal access. The extra distance of 10 nm (19 km)
applies to both arrival and departure for a total additional distance of 20 nm (37 km). Vessels calling at port areas
with a continuous buffer from the shoreline are assumed to have an additional distance of 18 nm (34 km) each way,
for a total of 36 nm (67 km) for an arrival and departure. As there is an average of three port calls and hence two
intermediate port calls per service, the analysis assumes one intermediate call per string at a port area with a circular
buffer in the northern portion of the MAUS (e.g., Hampton Roads) and one intermediate call per string at a southern
MAUS port area with a continuous buffer (e.g., Savannah), for a total additional distance of 56 nm (104 km).
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Direct Economic Impact on the Shipping Industry Relative to the Value of US East
Coast Trade and Ocean Freight Costs

Section 3.4.2 presents data collected by the US Census Bureau on the volume and value of goods
carried by vessels calling at US East Coast ports. It also presents information on vessel import
charges that represent the aggregate cost of all freight, insurance, and other charges (excluding
US import duties) incurred in bringing the merchandise from alongside the carrier at the port of
exportation and placing it alongside the carrier at the first port of entry. In this section, the
estimates of the direct economic impact on the shipping industry are compared to these
indicators of the economic significance of US East Coast maritime activity.

Data Chart 4-34 shows, for each alternative, the significance of the estimated economic impact
relative to the value of US East Coast trade in 2003 and 2004. This comparison is useful in
determining whether increased shipping costs associated with the proposed operational measures
would significantly affect the price and volume of traded goods via US East Coast ports. The
direct economic impact on the shipping industry for each alternative is based on the base-case
analyses presented in this chapter, including a speed restriction of 10 knots, unless otherwise
stated. The value of trade merchandise is the same as reported in Chapter 3 for US East Coast
imports and exports by Customs District and Port. In 2003, the total annual direct economic
impact on the shipping industry of Alternative 5, the alternative with the greatest direct impact,
would have been $155.8 million, while the value of US East Coast trade was $298.7 billion. This
represents 0.052 percent of the value of traded merchandise in 2003 and 0.051 percent of the
2004 value. For other alternatives, the relative economic impact would be even smaller. In
particular, for Alternative 6, it would be 0.022 percent (both in 2003 and 2004). These results
indicate that implementation of the proposed operational measures would not have any
measurable impact on the volume of merchandise traded through US East Coast ports.

To measure the significance of the proposed operational measures on the shipping industry, it is
also instructive to compare the estimated direct economic impact with ocean freight costs
associated with US East Coast trade. Ocean freight costs are considered as a proxy for shipping
industry revenues. As indicated in Section 3.4.2, ocean freight charges averaged 5.3 percent of
the value of imports. Given the composition of US trade, it is reasonable to assume that ocean
freight charges would represent no less a percentage of the value of exports. Based on these
factors, it is estimated that the direct economic impact on the shipping industry under Alternative
5 would represent less than one percent of the ocean freight costs for US East Coast trade in both
2003 and 2004. For other alternatives, the relative economic impact would be even smaller. For
Alternative 6, in particular, the direct economic impact would represent about 0.4 percent of the
ocean freight costs in both 2003 and 2004. These results indicate that the implementation of the
proposed operational measures would have a minimal impact on the financial performance of the
vessel operators calling at US East Coast ports.
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Data Chart 4-34
Economic Impact as a Percentage Value of US East Coast Maritime Trade and Ocean Freight
Costs, 2003 and 2004 ($ millions, unless otherwise specified)

Alternative
ltem 2 3 4 5 6
2003
Direct economic impact 25.0 133.0 2.3 137.0 53.2
Additonal direct economic impact due to cumulative effect of
mulit-port strings - 113 - 11.3 8.7
Direct economic impact of re-routing of southbound coastwise shipping - 7.5 - 75 34
Total direct economic impact on shipping industry 25.0 151.8 2.3 155.8 65.3
Trade Merchandise Value 298,741 298,741 298,741 298,741 298,741
Total direct economic impact as a percent of trade value (%) 0.008% 0.051% 0.001% 0.052% 0.022%
Ocean Freight Costs 15,833 15,833 15,833 15,833 15,833
Total direct economic impact as a percent of ocean freight cost (%) 0.158% 0.959% 0.015% 0.984% 0.412%
2004
Direct economic impact 276 142.5 2.8 147.2 57.6
Additonal direct economic impact due to cumulative effect of
mulit-port strings - 11.9 - 11.9 9.4
Direct economic impact of re-routing of southbound coastwise shipping - 7.6 - 7.6 34
Total direct economic impact on shipping industry 276 162.0 2.8 166.7 704
Trade Merchandise Value 325,051 325,051 325,051 325,051 325,051
Total direct economic impact as a percent of trade value (%) 0.008% 0.050% 0.001% 0.051% 0.022%
Ocean Freight Costs 17,228 17,228 17,228 17,228 17,228
Total direct economic impact as a percent of ocean freight cost (%) 0.160% 0.940% 0.016% 0.968% 0.409%

Source: Prepared by Nathan Associates from U.S Census Bureau Foreign Trade Statistics for 2003 and 2004 and analysis of U.S. Coast
Guard data on vessel calls at U.S. ports as described in text.

4.4.3 Indirect Economic Impacts

Depending on the nature and significance of the direct economic impact, it is possible that
implementation of the proposed operational measures could also have indirect economic impacts.
Potential indirect economic impacts were identified by port authorities, shipping industry
representatives, and community leaders during the public stakeholder meetings. These impacts
included:

* Increased intermodal costs due to missed rail and truck connections.

* Diversion of traffic to other ports.

* Impact on local economies of decreased income from jobs lost to traffic diversions.
It is important to note that the timing and duration of the proposed speed restrictions would be
well known and that vessel itineraries could be developed taking the delays into account.
Therefore, except for the potential establishment of DMAs, unexpected disruptions to the

manufacturing and transport logistics systems should not occur as a result of the proposed
measures.

Many factors influence a shipping line’s decision to call at specific ports. These include the
adequacy and suitability of port facilities and equipment; the ability of the terminal operator to
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quickly turn around the vessel; overall cargo demand; efficiency of intermodal transportation;
port charges; and the port location relative to other ports and cargo markets. At the stakeholders
meeting in Boston, there were particular concerns raised over the possibility of traffic diverting
to other ports, such as Halifax, Nova Scotia.

In previous sections, the cost of increased vessel time from delays caused by the proposed speed
restrictions were estimated. If cargo were to be diverted to other ports, it would be because the
total additional costs associated with the new routes are less than the cost of delays to the current
port. It would be double-counting to also include any additional overland transport costs to the
estimated impact already presented.

The Maritime Administration (MARAD), an agency of the US Department of Transportation,
has developed a Port Economic Impact Kit that allows users to assess the economic impact of
port activity on a region’s economy. The MARAD Port Economic Impact Kit uses an adaptation
of input-output analysis that is a widely established tool for economic impact assessments. The
model calculates the total economic impacts or multiplier effect of the deep-draft port industry
and includes an indirect effect that reflects expenditures made by the supplying firms to meet the
requirements of the deep-draft port industry as well as expenditures by firms stocking the
supplying firms. The model also includes an induced effect that corresponds to the change in
consumer spending that is generated by changes in labor income accruing to the workers in the
deep-draft port industry as well as employment in the supplying businesses.

The MARAD Port Economic Impact Kit was applied in two recent studies on the economic
implications of port calls in Boston.” These studies estimate that an average containership port
call in Boston results in a positive economic impact for the region of approximately $900,000.
This analysis used this estimate for the port area of Boston and other major ports to evaluate the
impact of port calls diverted to Canadian ports.’’ For other port areas, such as Portland and
Providence, that would generally have smaller vessels making port calls, this analysis used an
estimate of $500,000 of total economic impact per port call.*>

4.4.3.1 Alternative 1 — No Action Alternative

There would be no indirect economic impacts on local economies or vessel operations under the
No Action Alternative

4.4.3.2 Alternative 2 — Mandatory Dynamic Management Areas

There would be no significant, indirect economic impacts on local economies or vessel
operations associated with the use of DMAs in Alternative 2.

% Hauke Kite-Powell, Economic Implications of Possible Reductions in Boston Port Calls due to Ship Strike
Management Measures, a report produced for NOAA National Marines Fisheries Service and MASSPORT, March
2005; and Leigh Fisher Associates, Economic Impact Study of Massachusetts Port Authority and Port of Boston
facilities, prepared for MASSPORT and the Greater Boston Chamber of Commerce, Draft Technical Report, June
30, 2005.

3! For purposes of this section, other major port areas are New York/New Jersey, Philadelphia, Baltimore, Hampton
Roads, Charleston, Savannah, Jacksonville, and Port Canaveral.

32 The indirect economic impact is relative to the volume of cargo diverted, hence the size of containerships and ro-
ro vessels calling at major ports and others was used as an indicator of the indirect economic impact per vessel.
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4.4.3.3 Alternative 3 — Speed Restrictions in Designated Areas

There would be indirect adverse effects on certain port areas and vessel operations as a result of
implementing Alternative 3. For Alternative 3, the net indirect economic impact is estimated at
$141.1 million annually for 2003 conditions and $139.4 annually for 2004 condition (speed
restriction of 10 knots).

As described in Section 2.2.3, under Alternative 3, there would be year-round speed restrictions
established for a large area eastward of Massachusetts Bay, which would extend through the
Great South Channel critical habitat area. This would affect vessel traffic in the Northeast region
and port areas from Hampton Roads northward in the mid-Atlantic region. As shown in Data
Chart 4-6, the average delay for a containership in Boston would be 149 minutes per arrival and
another 149 minutes per departure. A permanent delay of nearly 5 hours per call year-round
would be sufficient for shippers and vessel operators to look at alternative ports such as Halifax,
Nova Scotia, that would not be affected by the proposed regulations.

A good portion of a port’s traffic is often considered captive to that port. For cargoes that are
destined for the port’s immediate hinterland, it would not make economic sense to call at a
distant port and then ship the cargo back to the original destination via expensive land transport.
However, most ports also accommodate traffic that is not destined for the immediate hinterland
but is through-traffic that may have economically-attractive routing alternatives. Port areas in the
northeast and northern parts of the mid-Atlantic region serve as gateways to inland population
centers and industrial areas such as western New York, western Pennsylvania, Ohio, Indiana,
Illinois, and Michigan. These areas may be served via the Canadian ports of Halifax, Nova
Scotia and Montreal, Quebec, without incurring the delays caused by ship strike reduction
measures.”> These Canadian ports currently compete with northeastern US ports for cargo
destined for the mideastern US. Speed restrictions implemented in the US could shift the current
competitive balance to the advantage of Canadian ports, which would not affected by speed
restrictions.

It can be assumed that with a speed restriction of 10 knots, 25 percent of the containership and
ro-ro cargo ship calls at Northeast ports would divert to Canadian ports.>* This rate of diversion
is considered a mid-point of a range of possible rates from a high of 35 percent to a low of 15
percent. This relatively high rate of potential diversion is due to the permanent, year-round speed
restrictions proposed under Alternative 3 and considers the portion of cargo at Northeast ports
that is destined for inland areas that could realistically be served via Canadian ports.

Port areas in the Block Island area can be assumed to lose no more than 15 percent of their vessel
calls during restricted periods. More of the cargo at these smaller ports is for the local market and
they are not considered gateway ports to areas further inland. The port areas of New York/New
Jersey, Philadelphia, Baltimore, and Hampton Roads can be assumed to lose three percent of
their containership and ro-ro cargo ship vessel calls during restricted periods. The diversion rate
for these port areas is lower for several reasons. First, the speed restrictions are seasonal in the

3 Comments on the DEIS suggested that vessels may divert to other US ports in addition to those diverting to
Canada. While this is possible, for the total economic impact analysis, only diversions to non-US ports are included.
For diversions to ports within the US, the negative economic impact for one US port would be offset by gains in
another US port.

3 Other types of vessels are less likely to divert, as their cargoes are more likely destined for the port’s immediate
hinterland.
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MAUS; second, due to the size of the local market, most vessels must call at the port area of
New York/New Jersey; and third, due to the distance involved, Canadian ports are a less viable
alternative for most of the cargo handled at MAUS ports.

The analysis also assumes that a 10-knot speed restriction under Alternative 3 would lead to the
diversion of five percent of the containership and ro-ro cargo ship calls from the port area of
Savannah during restricted periods. The speed restrictions would be in effect in Savannah for
212 days, as compared to 151 days for the nearby southeastern port areas of Brunswick,
Fernandina, and Jacksonville. As Jacksonville is by far the largest and most important of these
three alternative ports, this analysis assumes that 50 percent of the diverted Savannah calls would
be handled at Jacksonville. Brunswick and Fernandina, which are smaller ports but closer to the
Savannah hinterland, are each assumed to capture 25 percent of the diverted calls from
Savannah.

On the other hand, the analysis assumes that 15 percent of the restricted-period cruise-vessel
calls at Jacksonville would divert to the nearby port area of Port Canaveral. The assumption is
based on a more than 2.4-hour savings per vessel call, as the effective distance of speed
restrictions in Port Canaveral would be only 4.5 nm (8.3 km) compared to the 30.9 nm (57.2 km)
at Jacksonville.

Data Chart 4-35 presents the assumed diversion rates under Alternative 3 (as well as the other
alternatives) with restricted speeds of 10, 12, and 14 knots.
Data Chart 4-35

Percentage of Restricted Period Vessel Calls Assumed to be Diverted, by Alternative
and Port Area

Alternative 3 Alternative 4 Alternative 5 Alternative 6

Restricted speedin knots ~ Restricted speed inknot:  Restricted speed in knots Restricted speed in knots
Port Area 10 12 14 10 12 14 10 12 14 10 12 14
Northeastern US 250% 200% 15.0% - - - 21.0% 22.0% 17.0% 15.0%  10.0% 7.0%
Mid-Atlantic Block Island Sound ~ 15.0%  10.0%  5.0% - - - 16.0% 11.0%  6.0% 3.0% 2.0% 1.0%
Selected Mid-Atlantic Ports a/ 30% 15%  0.5% - - - 35%  17%  0.7% 1.5% 0.5% 0.1%
Savannah, GA 50% 3.0% 1.0% - - - - - - - - -
Brunswick, GA - - - 50% 3.0% 1.5% - - - 3.0% 2.0% 1.0%
Fernandina, FL - - 50% 3.0% 1.5% - - - 3.0% 2.0% 1.0%
Jacksonville, FL 150% 100%  50% 15.0% 10.0% 5.0% 40.0% 30.0% 20.0% 400% 300%  20.0%

al Includes port areas of New York/New Jersey, Philadelphia, Baltimore and Hampton Roads.
Source: Prepared by Nathan Assoicates as described in text.

For Alternative 3, the net indirect economic impact was estimated at $141.1 million annually
under 2003 conditions (see Data Chart 4-36). The port areas of New York/New Jersey ($48.2
million), Savannah ($38.8 million), Boston ($24.8 million), and Hampton Roads ($29.6 million)
would have the largest annual indirect economic impacts. Note that the port areas of
Jacksonville, Brunswick, Fernandina, and Port Canaveral show a positive net economic impact
(indicated by dollar amounts in parentheses) as they would gain vessel calls diverted from
Savannah. The economic impact of Alternative 3 under 2004 conditions is $139.4 million
annually (Data Chart 4-37).

The annual economic impact of port diversions under 2004 conditions would be $139.4 million
with a 10-knot restriction; $79.6 million with a 12-knot restriction; and $37.3 million with a 14-
knot restriction (Data Chart 4-37).

Chapter 4 4-93 Environmental Impacts



Right Whale Ship Strike Reduction Final Environmental Impact Statement

Data Chart 4-36
Indirect Economic Impact of Port Diversions by Alternative, Restricted Speed,
and Port Area, 2003 ($000s)

Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
Restricted speed in knots Restricted speed in knots Restricted speed in knots Restr