
































































































































































































































































































































showed that 75 percent or more of the benthic organisms were removed trom a site during
channel dredging.83 These impacts would be temporary and confined to areas close to the
proposed pipeline; benthic habitat would be restored and recolonized naturally after construction.
Recolonization of the newly dredged area can be fairly rapid and the original biomass can be
returned within 2 weeks to 4 months 34858987 The loss of benthic food supplies could

possibly cause coastal demersal feeders such as Gulf sturgeon, Kemp'’s Ridley sea turtles, green
sea turtles, and loggerhead sea turtles to avoid feeding in areas affected by pipeline and diffuser
placement related dredging.

Turbidity and Elevated Contaminant Levels. Dredging and dredged material disposal
could affect endangered and threatened marine species through the effects of turbidity and
resuspension of toxic contaminants. Physical disturbances, such as solids discharge and noise.
could alter the normal behavior of these endangered species by causing them to avoid the areas
impacted by the proposed construction activities. Turbidity caused by dredging could cause a
decrease in light penetration, reducing primary production and decreasing food availability at
lower trophic levels. If bottom sediments have been polluted by light metals (e.g., nickel,
chromium, zinc) or organic pollutants (e.g., hydrocarbons, organic pesticides), dredging would
increase the concentration of these contaminants in the water column. Increased exposure
potential of the animals to these contaminants might result in a variety of behavioral and
toxicological effects. For example, the presence of hydrocarbons in sublethal levels in dredged
material could interfere with the olfactory senses of the animals and affect food location, seiection
of feeding, nesting, or spawning habitat, and sex attraction 88 Significant uptake of
contaminants released from the sediments to the water column could cause similar adverse effects,
including mortality, if exposures were high.

Direct Injury or Mortality. Dredging can result in direct injury or mortality to individual
marine animals that get caught in dredging machinery.89

Gulf Sturgeon

The Gulf sturgeon is only found in areas east of the Mississippi River delta, so the only
brine pipeline construction activities that could &ossibly impact this species would be associated
with construction of the proposed Richton site.”™" Also, hatchling and juvenile Gulf sturgeon
would not be affected by any aspect of the construction of brine pipelines because they inhabit
riverine, not marine, habitats. Adult Gulf sturgeon winter in the eastern Gulf, and feed primarily
on benthic invertebrates. Adverse effects to this species are likely only if prime feeding areas are
destroyed, such as seagrass beds, oyster beds, or other areas of high productivity. These impacts
would be minimized or avoided by routing the pipeline to avoid known seagrass and oyster beds
to the extent practicable. The sturgeon is a mobile species and will probably avoid the noise and
turbidity associated with dredging areas, searching elsewhere for food. 1f the pipeline
construction is located in areas that are of low or marginal quality as foraging areas for the Gulf
sturgeon, no significant impacts on this species' food supply are expected.

Due to the noise, disturbance, and lack of food expected in areas affected by the proposed
construction, sturgeon will probably avoid impacted areas. As a result, disorientation (and other
sublethal effects of turbidity) and toxicity due to contaminants are not expected to significantly
impact the Gulf sturgeon. Similarly, if known sturgeon foraging habitat (e.g., seagrass beds) are
avoided, incidence of direct injuries or mortality to Gulf sturgeon due to dredging are expected to
be few. Since all of this species’ breeding activities take place in riverine habitat, this aspect of
the gulf sturgeons biology would not be impacted by brine pipeline construction.
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Sea Turtles

Dredging of the pipeline routes for the proposed brine diffusers could result in a
temporaty decline in food availability for endangered and threatened sea turtle species, at least in
localized areas. The data available on the diet of hatchling and juvenile sea turtles suggest that
they feed on planktonic plants and animals and other small items that accumulate in coastal
driftline areas; as a result this discussion focuses on the food supplies available to adult and
subadult turtles. Many of the prey items of coastal sea turtles such as the Kemp's Ridley, and
loggerhead, are associated with seagrass beds, including the favorite prey of the Kemp’s Ridley,
the blue crab. Impacts on seagrass beds could indirectly affect both the Kemp’s Ridley and the
loggerhead sea turtle by decreasing the acreage or density of the seagrass beds that their favored
prey items inhabit. 9! The food available to the herbivorous green sea turtle could be more
directly reduced; this species feeds primarily on seagrasses. Adverse effects to these turtle species
are likely only if prime feeding areas are destroyed, such as seagrass beds or other areas of high
productivity. Rerouting the pipeline to avoid known seagrass beds would reduce the possibility of
adverse effects. Adult sea turtles are highly mobile animals and will probably avoid the noise and
turbidity associated with dredging areas, searching elsewhere for food. If the pipeline
construction is located in areas that are of low or marginal quality as foraging areas for the sea
turtles, no significant impacts on the food supplies utilized by these species are expected. In
addition, even if some blue crab habitat is lost, the blue crab is a hardy omnivorous swimming
crab, and individuals of this species would probably be able to relocate to unimpacted areas.

Dredging and other construction-related activities are not expected to affect the pelagic
leatherbacks and hawkbills because these species generally feed in deep waters located far from
the shoreline. Also, foraging hawksbill turtles tend to be associated with coral reefs, and no coral
reefs have been identified in areas near the proposed diffuser pipeline routes.

The potential impacts of dredging the brine pipeline on the Kemp’s Ridley, green, and
loggerhead turtles are associated primarily with elevated contaminant and turbidity levels. Due to
the noise, disturbance. and lack of food expected in areas affected by the proposed construction,
foraging sea turtles will probably avoid impacted areas. However, it is possible that migrating or
nesting turtles would cross areas of increased turbidity and contaminant levels. Hatchlings of
these species could also be affected by contaminants that become resuspended due to dredging if
these contaminants were to contact their planktonic food supplies. Again, the more pelagic sea
turtle species are not expected to be close enough to shore to encounter areas of increased
turbidity or contaminants associated with the proposed construction activities.

A possibility exists for dredging of ship channels and similar types of conslructlon to cause
direct injury or mortality to individual sea turtles that get caught in dredging machmery
However, this type of accident is most likely to occur when large scale dredging is done (such as
to clear the Port Canaveral Entrance Channel. Florida.®> Most of the risk associated with
dredging has to do with the occurrence of winter dormant (hibernating) turtles parually buried in
the mud bottom. Hibernation of turtles in bottom muds does not appear to occur in the northern
Gulf:** the Army Corps of Engmeers has dredged extensively in areas near the proposed
expansion sites without ever seeing evidence of a turtle taken during hopper dredgmg 5 Direct
mortality of endangered or threatened sea turtles due to dredging is not likely.




Marine Mammals

Endangered and threatened whales are not expected to be affected by any aspect of the
brine diffuser construction activities because they are generally located much farther from shore
than the proposed brine pipeline areas. The species that appears most likely to approach a
proposed construction site (due to its abundance in the gulf and tendency to forage near the
Mississippi River delta), the sperm whale, generally is located beyond the Mississippi delta and
canyon dropoff, which is at least 20 miles offshore. The proposed pipelines would extend only 5
to 14 miles from shore.”®

The effects of dredging on the abundance of benthic habitat and organisms is not
expected to decrease the whales’ food supply. Although turbidity caused by dredging might cause
a decrease in light penetration, reducing the availability of phytoplankton, which in turn could
reduce the numbers of zooplankton that baleen whales such as the fin and humpback whales eat,
the dredging would occur in very small area compared to the Gulf as a whole. The sperm whale
eats mainly fish and squid; it is unlikely that fish and squid populations would be affected, because
these fast moving nekton could feed outside the study area even if plankton populations were
reduced in the area of the dredging. Because the whales would not be expected to come near the
impacted areas, effects of suspended contaminants and organic materials are not expected to
affect the behavior of these animals or have any lethal or sublethal effects.

West Indian Manatees arg not known to inhabit any of the coastal areas associated with
the proposed plan to expand the SPR, and are not expected to suffer any adverse effects due to
any aspect of the brine diffuser construction activities.

E.3.6 Potential Impacts to Endangered and Threatened Marine Species Associated
With Brine Discharge

The potential impacts to endangered and threatened marine species associated with the
brine discharge are discussed in the following section. First, environmental effects that could
impact the endangered and threatened species as a group are presented. these general effects are
followed by species-specific discussion of possible impacts of the proposed brine disposal activities.
The potential impacts are summarized in Table E.3-3.

General Impacts of Ocean Discharge of Brine

Food Availability. Disposal of highly concentrated brine could result in a slight loss in
foraging habitat for coastal endangered and threatened species, at least in localized areas. Sessile
epifaunal and infaunal organisms (e.g., polychaetes, mollusks) living in the area very close to the
proposed brine diffusers would probably be lost due to the high salinity of the disposed brine or
due to low dissolved oxygen conditions, which are exacerbated by high salinity. Many mobile
animals would move from the area directly surrounding the diffuser to avoid the salinity or to
search for food. Monitoring studies have shown that outside of this zone (estimated at 31 to
2,000 acres at the Bryan Mound and West Hackberry ditfuser sites), there are no significant
differences between the abundance or species diversity at diffusers and control stations. The
studies do suggest that demersal fish and other mobile organisms such as crabs and would be
likely to leave the areas directly around the diffuser (due to loss of benthic prey) to feed in other
locations.
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Table E.3-3
Summary of Potential Impacts on Endangered and Threatened Marine Species Due to Brine Discharge

Possible
Species Site Conceras Impacts Rationale of Findings
Gulf sturgeon Richton Decrease in available None Loss of foraging area wouid be minor compared to total area available; sturgeon
foraging habitat/food supply would utilize other feeding areas. Also, DOE would attempt to avoid important food
source area (i.e., seagrass beds, oysler beds).
Brine pipeline leaks Impacts Additional fosaging habitat and food supplies could be lost if a spiil were to occur in
Possible aress of high prey abundance. Sturgeon would utilize other areas; impacts of sudden
changes in salinily are unknown,
Pelagic Sea Tustles Stratton Ridge, Weeks Decrease in available None Pelagic turtles do not travel close to shore and are not expected to encounter brine
(hawksbill & Island/Cote Blanche, foraging habitat/iood supply plumes.
leatherback) Richton
None These turtles are all pelagic and their habitat is in deep water far from areas that
Brine pipeline leaks could be impacted by brine pipeline leaks.
Coastal Stratton Ridge. Weeks Decrease in available None If seagrass beds and other important feeding habitat are avoided. only minor effects
{Kemp's Ridley, Istand/Cote Blanche foraging habitat/food supply on turtic food would he expected. Any loss of foraging area would be slight
green, & compared (o total area available for feeding.
loggerhead)
B:ine pipeline leaks Impacts Additional foraging habitat and food supplies could be lost if a spill were to occur in
Possible | areas of high prey abundance. Although sea tuitles can tolerate fairly high salinity
levels, impacts of sudden changes in salinity are unknown. Juvenile or hatchiing
turtles could possibly be more sensitive to these changes: these life stages arc more
likely than adults to be found in low energy bay areas that could be impacted by
spilled brine.
Richton Decrease in avaitable Impacts If seagrass beds arc avoided. limited etfects on tuttte food would be expected.
foraging habitat/fesd supply | Possible However, areas around the Chandeleur Islands are known foraging habitat, and a few
loggerheads nest in the area. If food supplies in the area decrease, loggerheads may
avoid this nesting area.
Brine pipeline leaks Impacts Additional high quality foraging habitat and food supplies could be lost if a spill was
Passible to occur in the Chandeleur Island area. Although sea tuttles can tolerate fairly high
salinity levels, impacts of sudden changes in salinity are unknown. Juvenile or
hatchling turtles could possibly be more sensitive to these changes; these life stages
are more likely than adults to be found in low energy bay areas that could be
impacted by spilled brine.




Table E.3-3 (Continued)
Summary of Potential Impacts on Endangered and Threatened Marine Species Due to Brine Discharge

Possible
Species Site Concerns Impacts Rationale of Findings
Marine Mammais
Whales Stratton Ridge, Weeks Decresse in available None The whales are all pelagic and their feeding habitat is in deep water far from
Island/Cote Blanche, foraging habitat/food supply proposed diffusers.
Richton
Brine pipeline leaks None The whales are all pelagic and their habitat is in deep water far from .arcas that could
Manatees be impacted by brine pipeline leaks
None
Decrease in available None Manatee feeding habuat is found almost exctusively off the coast of Florida: these
foraging habitat/ffood supply areas would not be impacted by any of the propased diffusers.
Btine pipeline leaks None Manatee habitat is found almost exclusively off the coast of Flotida: this species
would not encounter any arcas impacted by brinc pipcline leaks.
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Brine Pipeline Spills. If the brine pipeline were to rupture, areas crossed by the pipeline
could be seriously impacted. A zone of high salinity similar to the one expected as a result of the
diffuser would probably occur; this could be particularly serious in the shallow, low energy bays
crossed by the pipeline, because the brine would not be diluted as quickly as it would in the open
ocean. Gulf sturgeon, and Kemp’s Ridley, loggerhead, or green sea turtles might be found in
these bays if the area supported large crab populations, or seagrass beds. As a result, these
species might be affected by loss of foraging habitat. No species of whales are expected to be
found along the brine disposal pipeline route because these areas are too shallow.

Gulf Sturgeon

The Gulf sturgeon is only found in areas east of the Mississippi River delta, so the only
brine pipeline construction activities that could possibly impact this species would be associated
with construction of the proposed Richton site. 7 Also, hatchling and juvenile Gulf sturgeon
would not be affected by any aspect of the brine disposal because they inhabit riverine, not
marine, habitats. According to available sources, the effects of brine disposal or increased
ambient salinities on the Gulf sturgeon do appear not been studied directly, but based on the
monitoring studies associated with the West Hackberry and Bryan Mound sites, any impacts to the
species would most likely be associated with food supplies and feeding habitat. Adult Gulf
sturgeon winter in the eastern Gulf and nearby bay areas, and feed primarily on benthic
invertebrates. The sturgeon is a mobile species and will probably avoid the high salinity area
associated with the diffuser if food supplies in that area arc decreased. Adverse effects to this
species are likely only if prime feeding areas such as seagrass beds, oyster beds, or other areas of
high productivity are destroyed due to the disposal of brine. The Richton brine diffuser would be
located at a sufficient distance from shorelines and other environmentally sensitive points to avoid
impingement of the brine plume. Given a diffuser location in an area that is of low or marginal
quality as foraging habitat for the Gulf sturgeon, no significant impacts on this species food supply
are expected.

Due to the lack of benthic food items expected in areas affected by the proposed brine
disposal activities, sturgeon will probably avoid impacted areas. As a result, any lethal or sublethal
effects that could possibly be related to the fish encountering areas of high ambient salinity would
not be likely to occur. Since all of this species’ breeding activities take place in riverine habitat,
this aspect of the gulf sturgeons biology would not be impacted by brine disposal.

Sea Turtles

The impacts of brine disposal on sea turtles have not been studied directly, but it is likely
that the increases in salinity associated with most areas of the proposed brine plumes would be
well within the tolerance range of these species.98 Any potential impacts are most likely to be
associated with loss of food supplies and feeding habitat for the coastal species. The Kemp's
Ridley and loggerhead feed primarily on benthic organisms, most of which would be lost or would
have moved from the high salinity areas close to the proposed diffusers. The green sea turtle
feeds primarily on seagrasses, which would probably not survive in areas of extremely high
salinities. These sea turtles would probably avoid feeding in the diffuser area and would instead
utilize unaffected areas. This impact is expected to decrease the foraging area available to
subadult and adult turtles; juveniles and new hatchlings would not be affected because they are
pelagic and forage on plant and animal matter that accumulate along open ocean driftlines.”®
Even if currents brought juvenile turtles into the area of a diffuser, they would probably not
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experience a zone of increased salinity because the predicted brine plumes are not expected to
reach the surface of the water.

Slight increases in salinity (i.e., the brine plume contour salinity gradients shown in the
maximum-case brine plumes) would nol be expected to 1mFacl the litness ol sea turtles; they
could most likely handle living in waters as high as 40 ppt.™ 1t is unlikely that sea turtles
would be exposed to the hl({;her concentration portions ol the plume because they ingest sea
water only when they eat;""" in the high concentration zones prey items probably would not be
present.

It has also been suggested that migrating sea turtles utilizing coastal areas might detect
and avoid the brine plume. If so, the plume could pose a barrier to migration.!% However,
sea turtles are known to venture into areas where salinities are 45 ppt or greater, and they have
no dlfflcult m salinities as high as 40 ppt; their salt glands can excrete fluids with salinities as high
as 70 ppt A few Ioggerhead turtles utilize beaches in the Chandeleur Island area for
nesting; if the species is able to detect plumes and avoids them, the plume associated with the
proposed Richton site could act as an obstruction between the loggerheads and their nesting
habitat.

The pelagic sea turtle species are not expected to experience loss of feeding habitat or
areas of increased salinity due to the disposal of brine because they do not generally inhabit the
near-shore areas where the proposed diffusers would be located.

Marine Mammals

None of the endangered or threatened whales in the Gull of Mexico are expected to be
impacted by the disposal of brine. This is primarily because all of the species found in Gulf
waters are pelagic, inhabiting continental slope and deep oceanic waters. There would also be no
elfect on the manatees, because they are [ound almost exclusively off the coast of Florida.

E.3.7 Potential Impacts to Endangered and Threatened Marine Species Associated
With Accidental Oil Spills

Gulf Sturgeon

Potential impacts to Gulf sturgeon due to oil spills in the Gulf of Mexico would probably
be related to toxic external or internal contact and feeding habitat destruction. Specific
information on the sensitivity of sturgeon to oil was not available; however, fish in general are
very sensitive to short-term acute exposures, but are able to metabolize sub-lethal intakes. The
sensitivity of fish to oil spills varies by species and by age class. Older age classes are able to
avoid heavy contamination, and many have a mucous coating that helps them resist contact with
toxic oil constituents. It is the youngest age classes that are most vulnerable to oil spills, and (or
the Gulf sturgeon, these younger age classes are located in riverine habitats.

Sea Turtles
An oil spill can negatively impact sea turtles through toxic external or internal contact,

asphyxiation, and habitat destruction. An oil spill would be expected to have the most direct
impact on the hatchling turtles, as this part of the population tends to inhabit driftlines where
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Table E.3-4
Summary of Potential Impacts on Endangered and Threatened Marine Species Due to Oil Spills

Possible
Species Qil Spills Concerns linpacts Rationale of Findings
Gulf sturgeon Richton Decresse in available None Loss of foraging area due to fouling from a smal coastal spill would be minor
foraging habitat/food supply compared 1o total area available for feeding; sturgeon would and utilize other
feeding areas,
Direct toxicity effects due to | None The likelihood of encountets with oil is small. Adults would probably not suffer
encounters with oil serious effects, and more sensitive (i.e., juvenile) life stages do not utilize habitats in
the Gulf of Mexico.
Sea Turtles

Pelagic Stration Ridge, Weeks Decrease in avaifable None Pelagic 1urtles do not forage close 10 shore and are nol expettied to feed in areas
(hawksbill & Island/Cole Blanche, foraging habitat/food supply impacted by small coastal oil spills. The hawksbi!l is usually found near coral reefs
leatherback) Richton and the leatherback in deep, offshore areas.

Direct toxicity effects due to | None Pelagic turtles do not travel close to shore and are not expected 1o encounter small
encounters with oil or coastal oil spills. Contaminated food supplies and remnants of oil that are washed
contaminated food supplies out 10 sea are not expected (o impact these turtles.

Coastal Stratton Ridge. Weeks Decrease in available Impacts Loss of foraging area due to fouling from a small coastal spill would be minor
(Kemp's Ridley. Island/Cote Blanche. foraging habitat/foud supply Possible compared to total area available for feeding; coastal turtles would utilize other
green, & Richton feeding areas. However, if bay areas or other low energy habitats utilized by turtles
loggerhead) were impacled by oil. impacts could be significant. Also, the Chandcleur Istand area

contains known feeding grounds for coastal turtles: spills in this area could impact
food supplies. If food supplies in the area are impacted by oil, the few loggerheads
that nest there may choose other nesting areas.
The likelihvod of encounters with spilled oil is smail. However, adults do not
Direct toxicity effects due to | [mpacts appear (o aveid spills. and do not seem to distinguish tar balls from food. Hatchling
encounters with oil or Passible and juvenite turtles could contact or consume oil products that accumulate along
contaminated food supplies driftlines. These routes of exposure could lead to toxicity and internal blockage
related effects.
Marine Mammals
Whales Stratton Ridge. Weeks Direct toxicity effects due to | None The whales arc all pelagic and their habitat is in deep water far from arcas that may
Island/Cote Blanche, encountecs with ol or be impacted by small, coastal oil spills. Any remnants of the spill that end up in
Richton contaminated food supplies deepwater marine habitats would not be likely to impact whales.
The manatee is found almost exclusively off the coast of Florida; small coastal spills
Manatees Stratton Ridge, Weeks | Direct 1oxicity effects due to | None in proposed SPR areas would not impact Florida habitats. Any remnants of the spill

Island/Cote Blanche,
Richton

encounters with oil or
contaminated food supplies

that end up in coastal Florida habitats woutd not be likely to manatees.




accumulations of sargassum and other materials occur.!'® Currents would eventually carry the
spilled oil to these same driftlines, where the hatchlings would be continually exposed.
Behavioral studies suggest that adult sea turtles do not detect and avoid oil slicks. 105 Sea
turtles also do not appear to be able to discriminate between tar balls and food; consumogtion of
tar balls can lead to mortality through blockage of the digestive or respiratory systems.!® The
effects of tar ball consumption would have the greatest effect on hatchlings, as this and other
types of marine pollution tend to accumulate in the mats of sargassum and other debris where the
hatchlings are found.'?7 Although adult and juvenile turtles would only be directly exposed
when they surfaced to breathe, an oil spill could also lead to the injury and possible mortality of
these older animals. Adult loggerhead and green sea turtles exposed for various periods to
weathered Louisiana crude have shown evidence of damage to the skin, respiratory system,
digestive system, eyelids, and nares.'® The activity of the turtles’ salt gland (the gland that
regulates the secretion of salt and the body’s concentration of minor ions) was also found to be
reduced or delayed [ollowing exposure to oil.'"®

Fritts and McGehee (]982)”0 conducted studies on the effects of oil on sea turtle
eggs. An analysis of the sand from the Kemp’s Ridley nesting beach at Rancho Nuevo indicated
that spilled oil can reach the nesting zone as a result of wave action; however, no significant
effects on the development or survival of embryos were noted.!!! Laboratory studies on
loggerhead eggs using weathered crude resulted in differences in hatchling morphology but not in
embryonic mortality. The study did find that fresh oil caused significant embryo mortality and
differences in hatchling morphology, suggesting that a fresh spill of oil near nesting beaches
(especially Rancho Nuevo) could be serious threat to sea turtle embryos.“2

Sea turtles could also be indirectly impacted by an oil spill if the spill fouls foraging
habitat, such as the seagrass beds of coastal Louisiana and Mississippi. It has been suggested that
in the case of an oil spill most species of seagrasses themselves would suffer little permanent
damage, but associated organisms would suffer high rates of mortalily.“3 These organisms
would be expected to return as the seagrass beds recover from the effects of the spill.114

Marine Mammals

Because the number of whales found in the Gulf of Mexico is relatively low, the
likelihood of one encountering the small, coastal spills of oil predicted to occur as a result of
operations related to the proposed SPR expansion plan is relatively remote. If a whale were to
encounter one of these small spills, the effects of short-term exposure would probably be limited
to mild, reversible effects on the cetacean’s skin.!!S Most of the endangered or threatened
whale species feed little while in the Gulf, living primarily off of fat reserves, and thus should not
be impacted by a reduced or contaminated food supply. Grey whales have been observed to
reduce respiration rate and the length of breaths when encountering oil,' but several species
of whales have been observed traveling through and feeding normally in oil slicks. 117, 118
Inhalation of petroleum fumes in the area of a spill can cause inflammation of mucous
membranes, lung congestion, or even pneumonia'!® and is probably the only real threat that an
oil spill would pose to the health of whales.'? Inhaled petroleum components could also
accumulate in the blood and tissues inducing liver damage or neurological disorders, but
prolonged exposure is not expected to occur.'?! The effects of an oil spill on manatees would
probably be similar to the above effects on whales, although any SPR-related spill would probably
be greatly diluted and dispersed before it reached any areas of manatee habitat.
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E.3.8 Cumulative Impacts

In an area as highly developed as the Gulf of Mexico, the potential for cumulative effects
with respect to threatened and endangered marine species is an important consideration. Marine
species contend with oil drilling and exploration activities, habitat destruction, vesset traffic,
marine fishing and shrimping operations, and ocean pollution; these effects can slow or prevent
the recovery of depleted populations of endangered and threatened species.

No significant cumulative impacts to the Gulf sturgeon are expected. As discussed in the
biological background section (E.3.3), the major threats to the continuation of this species are
related to habitat loss in riverine breeding habitat and overexploitation by commercial fishing
operations. There is some possibility that individual sturgeon could experience the effects of oil
spills, loss of feeding habitat due to construction or operation of the brine diffusers, or effects due
to elevated contaminant levels and turbidity in the water column in their Gulf feeding grounds.
The overall cumulative impact of these effects is expected to be low.

The potential for cumulative impacts on sea turtles in the Gulf of Mexico is moderate.
Sea turtles are exposed to a variety of hazards in the Gulf related to fishing, shrimping, and oil
exploration activities, and as a result, cumulative effects may be of concern. F2 Currently the
greatest threats to coastal endangered and threatened sea turtle populations in the Gulf are
related to accidental drowning in shrimping and fishing gear. ‘23 The effects of contaminants
on sea turtles are not well known, but the potential for cumulative effects in areas where
dredging, oil spills, and brine disposal are occurring could have significant impacts on individual
turtles. Especially in the proposed dredging areas, elevated contaminant and turbidity levels in
the water column due to pipeline construction and maintenance would be added to current water
column contaminant levels. Effects may occur in turtles exposed to these elevated contaminant
levels that could 1) make sea turtles less effective at life activities (e.g., breeding, feeding); 2)
make sea turtles more likely to be caught in fishing or shrlmpmg equipment; or 3) make turtles
less tolerant of high salinity brines and/or toxins. Oil spills in coastal areas could have significant
impacts on a Gulf-wide scale if important feeding grounds are fouled, or if large numbers of
individuals encounter oil or tar balls. Because the Kemp’s Ridley turtles breed and spend most of
their lives in the Gulf of Mexico, this species is the most likely to experience cumulative impact.

No significant cumulative impacts to the endangered and threatened marine mammals are
expected. As discussed in the biological background section (E.3.3), the endangered and
threatened whale species are not expected to come close enough to shore to encounter SPR
related impacts, or impacts related to most other types of coastal construction activities. Major
threats to the continuation of whale species have historically been related to overexploitation by
the whaling industry; however, it is possible that in the future, increased contaminant levels and
other types of ocean pollution will be shown to have signilicant effects on individuals or species.
Similarly, significant cumulative effects on manatees are not expected: the most important threats
to this species are probably loss of seagrass habitat in Florida, and direct impacts with vessel
traffic in Florida.

EJ3.9 Mitigation
The main focus of efforts to minimize potential impacts associated with the proposed

expansion of the SPR to endangered and threatened marine species would be to prevent
unnecessary habitat destruction. The most important habitat types to avoid include seagrass beds,
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oyster beds, other areas associated with high concentrations of benthic food supplies, and areas
near historical sea turtle nesting sites. Preliminary routing of brine diffuser pipelines avoids
known seagrass beds; this would have to be confirmed by surveys before filing an application for
construction permits. If seagrass beds cannot be avoided, DOE would utilize construction
techniques to minimize damage, such as removal of dredged sediment from the area. If damage
cannot be avoided, DOE would consider appropriate restoration measures in consultation with
appropriate agencics.

Because the gulf sturgeon is only found in the eastern Gulf, any impacts could be
minimized by conducting dredging operations in this area (i.e., Richton) during the summer when
the adult sturgeon are utilizing estuarine and riverine habitats.

Mitigation measures related to oil and brine spill prevention and control are discussed in
Chapter 8 of the DEIS. The spill containment equipment, emergency controls, procedures, and
contingency/emergency plans that have been developed should be effective in minimizing the
potential for spilled oil or brine to impact marine ecosystems and threatened and endangered
marine species.

In order to further minimize the very slight possibility of direct injury to endangered and
threatened marine species from dredging activities, areas to be dredged would be surveyed for
turtles prior to the start of pipeline channel construction. Any turtles in the area could be
captured and removed from the vicinity or displaced from the area in a less stressful manner, if
feasible.
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F.l Background

The U.S. Department of Energy’s (DOE) proposed plan to expand the Strategic
Petroleum Reserve (SPR) capacity to one billion barrels requires the addition of sites and buried
pipelines (brine, raw water, and oil pipelines). A leaching process is used to create storage
caverns in underground salt domes. The resulting brine is disposed of by ocean discharge in the
Gulf of Mexico and/or by underground injection wells.

In the Draft Environmental Impact Statement (DEIS). DOE is assessing five sites: Big
Hill and Stratton Ridge in Texas for expansion in the SPR Seaway Complex, and Weeks Island
and Cote Blanche in Louisiana and Richton in Mississippi for expansion in the SPR Capline
Complex. DOE will choose two sites for expansion.

This biological assessment discusses the possible impacts to inland threatened and
endangered species from four aspects of the proposed SPR expansion: (1) site construction,
(2) pipeline construction, (3) site operations, and (4) pipeline right-of-way maintenance. Eleven
federally endangered or threatened coastal, inland terrestrial. or aquatic species and one
anadromous fish species are discussed considering possible impacts of the proposed expansion
plan.

The following section provides a brief overview of each proposed site and its associated
distribution and brine disposal configurations. Information presented includes locations of the
candidate sites and construction requirements and options for site development or expansion. A
map showing the locations of all five sites is provided in Figure F.1-1. Detailed information on
each site, its surrounding environment, and options is presented in the body of the DEIS.

F.1.1 Big Hill Expansion (Seaway Complex Site)

Big Hill is an existing SPR facility located in Jefferson County. Texas, approximately 17
miles southwest of Port Arthur. An additional 150 acres would be developed. Under the Big Hill
expansion alternative, DOE would construct:

« Up to ten additional caverns with the capacity to store 100 million barrels (MMB) of oil;
and
» A new sacrificial anhydrite pond.

DOE also may construct:

+ A new crude oil distribution pipeline connecting Big Hill to East Houston. (Two routes
are being assessed; one crosses Trinity Bay and one generally follows 1-10.)

The right-of-way (ROW) required for the pipeline crossing Trinity Bay would include 39.7 miles
of uplands, approximately 12 miles of open water, and 6.5 miles of wetlands. The ROW required
for the i-10 route would involve 49 miles of uplands, approximately one mile of open water, and
13 miles of wetlands. Maps of the proposed site and pipeline locations are shown in Figures F.1-
2 and F.1-3.
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Figure F.1-2
Existing Raw Water Intake and Brine Disposal Systems for Big Hill
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Figure F.1-3
Proposed Crude Oil Pipelines for Big Hill
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F.1.2 Stratton Ridge (Seaway Complex Site)

The proposed Stratton Ridge site is in Brazoria County, Texas, three miles east of Clute
and Lake Jackson and six miles north of Freeport. The proposed site would be located on
approximately 200 acres. Under this alternative, DOE would construct:

» Operation, maintenance, and security buildings;

» Ten storage caverns;

» A leaching/drawdown system;

+ An offsite raw water intake (R WI) structure on the Intracoastal Waterway (ICW) and

associated pipeline;
» A brine settling and disposal system with a pipeline to a diffuser about 3.5 miles offshore

in the Gulf of Mexico; and
» A crude oil distribution system including a one-mile pipeline spur from the site to the

existing Bryan Mound-Texas City pipeline.
Figure F.1-4 shows the location of proposed pipelines.
F.1.3 Weeks Island Expansion (Capline Complex Site)
The existing Weeks Island SPR facility was developed on the southwest slope of the island

and occupies about 1.8 surface acres of the Weeks Istand salt dome. The proposed expansion
would be located on approximately 270 acres. Under the Weeks Island expansion alternative,

DOE would construct:
» Up to 16 storage caverns, with a total storage capacity of 160 MMB;

* An RWTI structure on the ICW; and
» Up to two pump stations on the existing Weeks Island-St. James crude oil pipeline.

DOE also may construct:
» A seven-mile spur to the existing Texas 22" pipeline to Clovelly.
DOE is considering two brine disposal systems at Weeks Island. DOE would construct either:
« A 48-inch, 4]1-mile brine disposal pipeline and diffuser system extending to the 25-foot

water depth contour in the Gulf of Mexico that would share a common ROW with the

RWI pipeline from the site to the ICW; or
» A deep underground injection system close to the site as a brine disposal alternative.

Figures F.1-5, F.I-6, and F.1-7 provide maps of the proposed site and pipeline locations.




Figure F.1-4
Proposed Brine Disposal, Raw Water Intake,
and Crude Oil Systems for Stratton Ridge
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Figure F.1.5
Proposed Brine Disposal (Underground Injection) and
Raw Water Intake Systems for Weeks Island
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Figure F.1-6
Proposed Brine Disposal System (Diffuser) for Weeks Island/Cote Blanche
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Figure F.1-7

Proposed Crude Qil System for Weeks Island/Cote Blanche
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F.1.4 Cote Blanche (Capline Complex Site)

The Cote Blanche salt dome is located in St. Mary Parish, Louisiana, on the northern
edge of West Cote Blanche Bay, about eleven miles southwest of Franklin. It is one of the three
DOE candidate sites for SPR development in the Capline Complex. The proposed site would be
located on approximately 300 acres. Under this alternative, DOE would construct:

+ Up to 16 storage caverns, with a total storage capacity of up to 160 MMB;

* A raw water-handling system for leaching and drawdown;

» A brine settling and disposal system;

» A crude oil fill and drawdown/distribution system;

» Operations, maintenance, and security buildings;

» Access roads and a bridge over the ICW; and

» An off-site RWI structure on the ICW located about one mile north of the proposed site
and associated pipeline.

For brine disposal, one of the following would be constructed:

» A pipeline passing to the west of Marsh Island and extending more than 40 miles from the
site to a diffuser located in at least 25 feet of water in the Gulf of Mexico: or
» A deep well injection system that would inject brine into deep saline aquifers.

Oil distribution pipeline options include:

* A two-mile spur to the existing pipeline to St. James Terminal and one booster station; or
» A pipeline upgrade with two pump stations and a seven-mile spur from Weeks Island to
the Texas 22" pipeline.

See Figures F.1-6, F.1-7, and F.1-8 for site and pipeline locations.
F.I1.S Richton (Capline Complex Site)

The Richton salt dome is located in northeastern Perry County, Mississippi, approximately
18 miles east of Hattiesburg and approximately three miles from the town of Richton. Itis an
alternative to the candidate sites at Weeks Island and Cote Blanche. Under the Richton
alternative, DOE would construct:

» Up to 16 storage caverns totaling 160 MMB capacity on approximately 300 acres with
associated operations and maintenance facilities;
¢ A 10-mile pipeline to a RWI structure on the Leaf River;
+ A terminal at Pascagoula with about 9 miles of pipeline connections to:
- the Chevron Refinery,
- the Cal-Ky Pipeline terminus, and
- up to 4 docks of the Port of Pascagoula on Bayou Casotte;
» A brine clarifier and disposal system utilizing both underground injection and ocean
discharge and featuring two dual-purpose oil/brine pipelines:
- a 10.6-mile connection to a Hess 10" oil pipeline with a 2.8-mile extension to 15
brine disposal wells; and
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- an 82-mile pipeline to the Port of Pascagoula with a 15-mile brine-only extension
to a brine diffuser 14 miles offshore in the Gulf of Mexico to a depth of 47 feet.

Other oil distribution options include:

* A 70-mile pipeline to Mobile with one pump station; or

* A 118-mile pipeline to the Capline Pipeline at Liberty with the following:
- one pump station;
- 1.2 MMB of tankage at Liberty; and
- one dock and one 0.4-MMB tank at St. James.

See Figures F.1-9, F.1-10, F.1-11 for maps of proposed pipelincs.
F.2 Assumptions and Methodology
F.2.1 Site Visits

Walk-through surveys were conducted by ecologists at each of the sites. The proposed
Big Hill. Stratton Ridge, Weeks Island, and Cote Blanche sites were surveyed in June 1991. The
Richton site was visited in November 1991 and April 1992, and an aerial suivey was conducted in
December 1991. Detailed descriptions of the ecology at each site, including any signs of
threatened or endangered species, are described in Chapter 5 of the DEIS. No surveys along
proposed alternate pipeline routes have been conducted.

F.2.2 Contacts with Federal Agencies and Experts

For this biological assessment, we began with the list of Federally-listed threatened and
endangered species. Representatives of USFWS and State agencies with statutoiy responsibility
for protection of threatened and endangered species were provided with maps of the proposed
pipeline routes. These representatives identified species of concern (i.e., threatened and
endangered species for which appropriate habitat may be located at or near proposed site areas or
pipeline routes). Table F.2-1 lists threatened and endangered species that were considered
spccics of possible concern. See Appendix D of the DEIS for a complete list of threatened or
endangered species in the study area (i.e., counties and parishes in which the proposed sites,
pipeline routes, and structures are located).

Agencies then marked known locations of the listed species on detailed maps of the
proposed sites and pipelines. Only the black bear (Louisiana) and the yellow-blotched sawback
turtle (Mississippi) actually are known to inhabit areas near the proposed sites or pipelines.
Agency representatives suspect there is some possibility that the nine other threatened and
endangered species may be affected by SPR activities, although sightings of these species have not
been recorded.! These nine species are included in this biological assessment because it is
possible that:

+ Suitable habitat for the species may be near the proposed pipeline routes (based on maps
of the pipelines and species habitat information); or

» Suitable habitat for the species may be close enough to SPR construction or spills to
experience some impact.
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Figure F.1-8
Proposed Brine Disposal, Crude Oil,
and Raw Water Intake Systems for Cote Blanche
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Figure F.l1-9
Proposed Crude Oil and Brine Disposal Systems for Richton
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Figure F.1-10
Proposed Raw Water [ntake and
Underground Injection Systems for Richton
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Figure F.l1-11

Proposed Crude Oil Pipeline to Liberty

G, L L b
AMITE | pHeE |
Liberty L, N
tation - 1 | = N~ e
| | WALTHALL 77
i MISSISSIPPI l_ _L
i S @ g & C Ty FF R F 0% L 1L Q1 13 QL1 1} Ly I RN 1) AL 1} 1] (L 1]
LOUISIANA
0 10 20
Existing crude oil pipeline — ey —
Proposed crude oil pipeline ® - m APPROXIMATE SCALE IN MILES

Source: U.S. Department of Energy




Table F.2.1
Threatened or Endangered Species of Possible Concern

Common Name of Threatened or Endangered Species | Sources I‘

Big Hilt, Texas

NONE (N
Stratton Ridge, Texas

Bald Eagle nH

Brown Pelican )

Piping Plover (2)

Weeks Island/Cote Blanchie, .ouisiana

Black Bear 3)

Richton, Mississippi

Alabama Red-bellied Turtle (5), (6), (7), (8)

Bald Eagle (4). (3), (6).(7), (8)

Eastern Indigo Snake (4), (5), (6). (7), (8)

Gopher Tortoise (4). (6), (7), (8)

Gulf Sturgeon (9)

Red-cockaded Woodpecker (4), (5), (6), (7), (8)

Ringed Sawback Turtle (4), (7). (8)
FYellow-blolchcd Sawback Turtle (4), (7), (8)

TOTAL SPECIES 11 A
Sources

(1) Texas Natura! Heritage Program, (Texas Parks and Wildlife Department), Computerized Element Occurrences of
Special Concern, May 15, 1991.

(2) Texas Natura! Heritage Program (Texas Parks and Wildlife Department), Endangered/Threatened Species Data File,
May 9, 1988.

(3) Personal Communication, Conversation with K Mitchell, USDI Fish and Wildlife Seivice, Lafayette, Louisiana,
March 25, 1992. ‘

(4) Mississippi Natural Heritage Program (Mississippi Department of Wildlife, Fisheries, and Parks), Special Animals and
Special Plants, Januvary 3, 1992.

(5) Personal Communication, Conversation with M. Bailey, Alabama Natural Heritage Program, May 15, 1992.

(6) Mount, R.H., ed, Vertebrate Animals of Alabama in Need of Special Attention, Alabama Agricultural Experiment
Station, Auburn University, April 1986.

(7) Personal Communication, Correspondence from Larry E. Goldman, Field Supervisor, U.S. Fisb and Wildlife Service,
Daphne, Alabama, February 26, 1992.

(8) Personal Communication, Correspondence from Larry E. Goldman, Field Supervisor, U.S. Fish and Wildlife Service,
Daphne, Alabama, June 9, 1992.

(9) Gilberi, C.R, Species Profiles: Life Histories and Environmental Requirements of Coastal Fishes and Invertebrates
(Mid-Atlantic Bight)--Atlantic and Shortnose Sturgeons, U.S. Department of the Interior, Fish and Wildlife Service,
Biological Report 82(11.122), U.S. Army Corps. of Engineers TR EL.-82.4, 1989.
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Inclusion in this biological assessment does not necessarily indicate that the species (a) is
currently found sufficiently close to any proposed SPR site or pipeline to be potentially affected
by the proposed SPR activities, or (b) actually would be adversely affected if located nearby. To
gain a more precise understanding of the possibility that the SPR expansion alternatives would
adversely affect these species, more detailed site-specific information may be required. Such
information might include additional more precise information about habitat (e.g., if no mature
pine stands are crossed by a pipeline, red-cockaded woodpeckers are unlikely to be adversely
affected) or walk-through surveys (e.g., to look for gopher tortoise burrows).

The agencies listed in Table F.2-2 identified and provided information on species of
concern.

F.2.3 Literature Review

The Federal Register (FR) notice reporting the determination of each species as either
Federally endangered or threatened was obtained for most species,? and species-specific
information was reviewed. These were used as a source of basic biological information and to
identify conservation priorities and possible impacts. If the FR notice was fairly recent (i.e., 1985
or later), it was also used to identify other relevant reference materials. For example, most of the
references for the Guif sturgeon (listed in 1991) and the gopher tortoise (listed in 1987) were
selected from those listed in the FR notice.

U.S. Fish and Wildlife Service Recovery Plans were obtained for all species for which
plans have been completed. Many of these were provided by regional oftices of USFWS.
Recovery plans are not yet available for species that only recently have been listed (e.g.,
Louisiana Black Bear).

A computerized literature search was conducted to identify articles, reports, and other
materials on each species; the purpose of this search was to identify the most recent published
information of each species, especially with respect to population distribution in Mississippi,
Louisiana, and Texas and with respect to conservation-related issues.

F.J3 Potential Environmental Impacts

As noted in section F.2.2, only the black bear (Louisiana) and the yellow-blotched
sawback turtle (Mississippi) actually are known to inhabit areas near the proposed sites or
pipelines. It is unknown whether the other nine species are close enough to proposed SPR
activities to be adversely affected.

This section describes general potential impacts that could directly or indirectly affect the
threatened and endangered species listed in Table F.2-1, assuming individuals are close enough to
the proposed project to be affected. These potential impacts can be divided into three major
categories: (1) those due to site construction and maintenance; (2) those due to pipeline
construction and maintenance; and (3) those due to accidental oil and brine spills. Information
on other types of environmental impacts that might occur as a result of the SPR proposed project

* Because the red-cockaded woodpecker was listed early in the ESA program, no species-specific information was
contained in the Federal Register noticcs.
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Table F.2-2

Agency Contacts for Threatened and Endangered Species Information

L Source |

Agency | Date(s) of Contact |

Alabama

August 17, 1992

M. Bailey Alabama Natural Heritage May 15, 1992
Program
Bob Butler Fish and Wildlife Service, July 29, 1992

Brigitte R. Cliburn
Data Assistant

Mississippi Natural Heritage
Program, Mississippi
Department of Wildlife,
Fisheries, and Parks

January 3, 1992

Clifton Eakes

Mississippi Natural Heritage
Program, Mississippi
Department of Wildlife,
Fisheries, and Parks

August 5, 1992

David W. Frugé
Field Supervisor

Fish and Wildlife Service,
Louisiana

June 7, 1991

Larry E. Goldman
Field Supervisor

Fish and Wildlife Service,
Alabama

February 26, 1992
June 9, 1992

Ken Gordon

Mississippi Natural Heritage
Program, Mississippi
Department of Wildlife,
Fisheries, and Parks

August 6, 1992

Cheri Jones

Mississippi Natural Heritage
Program, Mississippi
Department of Wildlife,
Fisheries, and Parks

January 8. 1992

ii

Louisiana

B.D. King Fish and Wildlife Service, July 28, 1992
Texas

Kim Mitchell Fish and Wildlife Service, July 29, 1992
Louisiana

Mark Mitchell Texas Parks and Wildlife August 4, 1992
Department

Terri Rabot Fish and Wildlife Service, July 29, 1992




(but are not expected to affect threatened or endangered species of concern) is provided in
Chapters 6 and 7 of the DEIS.

F.3.1 Potential Impacts Due to Site Construction and Maintenance
Inland Surface Waters and Aquatic Ecolegy

Erosion could result in increased sedimentation to surrounding waters, possibly affecting
the sturgeon and aquatic turtles. Also, pollutants (e.g., gasoline, diesel oil) from construction
activities could run into nearby water bodies and affect the threatened and endangered aquatic
(e.g., sturgeon, turtles) or piscivorous species (e.g., bald eagles).

Terrestrial Ecology

The most significant predicted ecological impacts would be those of habitat loss associated
with site construction. The primary impacts to vegetation from construction of the site are
destruction of on-site vegetation and impacts to off-site vegetation from soil erosion and
sedimentation. The Weeks Island site is comprised of a combination of agricultural land and
mature live oak and magnolia forest; the threatened Louisiana black bear inhabits the island. The
proposed site locations at Big Hill, Cote Blanche, and Richton are located in areas with few, if
any, unique ecological communities. At Stratton Ridge, there are several diverse ecological
communities, including emergent and forested wetlands, open parkland forest, and abandoned
farmland and orchards, but no known threatened or endangered species inhabit the proposed site
area.

Potential impacts to wildlife from construction of the proposed sites could include
destruction of individuals of smaller or less mobile species of wildlife, displacement of wildlife, and
disruption of behavior due to tncreased traffic and human activity. Weeks Island is increasingly
heavily used for industrial purposes, and available black bear habitat on the island is already
limited.

F.3.2 Potential Impacts Due to Pipeline Construction
Inland Surface Waters and Aquatic Ecology

The pipeline construction method used would differ depending on the size and depth of
the water bodies to be crossed. Waterways less than 500 feet wide would be crossed by digging a
trench with a barge- or bank-mounted dragline. Original material excavated from the streambed
would be used for backfill, while excess excavated material would be deposited on upland areas
authorized by a permit. In deep marshes, “floatation canals” may be dredged to accommodate
barges that are used to construct and bury the pipe. Floatation canals are typically 80 to 100 feet
wide and are not backfilled. A less damaging method for use in marshes is modified push ditch
construction, in which shallow barges excavate a pipeline trench. The pipeline is then floated into
the trench from a stationary construction barge, and dredge spoil is returned to the pipeline
trench. For waterways that are more than 500 feet wide, pipelines often are constructed using the
directional drilling method. In this technique, a trench is not excavated in the streambed.
Instead, a pilot hole is drilled on one side of the crossing using a slanted drill rig. The pilot hole
proceeds under the waterway, eventually emerging on the opposite bank, and the pipeline is then
pulled through the hole.
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At least temporarily, pipeline construction would result in degradation of water quality and
aquatic habitat in water bodies that are crossed. Water quality impacts might include increased
turbidity levels, increased concentrations of suspended nutrients, salt water intrusion, reduced
dissolved oxygen levels, and, depending on the composition of sediments, increased levels of metal
and organic contaminants. Organisms that live in the water might, in turn, experience adverse
toxicological and behavioral effects. Benthic organisms and habitat directly within and near the
pipeline corridor also would be unavoidably destroyed. All of these impacts would be temporary,
however, and would be confined to areas close to the pipeline ROW. Suspended sediments are
expected to settle back to the bottom, benthic habitat is expected to be restored and recolonized,
and free swimming fish that avoided the disturbance are expected to return to the area soon after
construction ceases.

Pipeline construction can also cause adverse ecological impacts, either directly due to the
dredge activity itself or indirectly due to the degradation of water quality. Construction of the
pipeline could minimally impact organisms in the region but could significantly affect the
organisms in a concentrated area along the 100 to 170-foot wide ROWs. Particular
biological/ecological impacts that might be associated with dredging and dredged material
disposition include:

. Adverse effects due to increased turbidity and sedimentation. Dredging will be
conducted when pipelines cross water bodies that are less than 500 feet wide.
Dredging and dredged material disposal could cause disorientation in aquatic fauna
(e.g., aquatic turtles, sturgeon) due to the confusion of organic smells and
alteration of normal behavior due to physical disturbances, such as solids discharge
and noise. Turbidity caused by dredging might cause a decrease in light
penetration, reducing primary production. This, in turn, could decrease availability
of some fish foods (e.g.. small invertebrates that feed on plants or algae).
Laboratory tests indicate, however, that turbidity levels created by dredging are not
likely to cause direct mortality.? Sedimentation of dredged material could have a
strong negative impact on benthic invertebrates, which are an important food
source for sturgeon and aquatic turtles.

. Adverse effects due to chemical exposure. Depending on the chemical
composition of dredged and suspended sediments, there could be a potential for
exposure to a variety of contaminants, which might result in a variety of behavioral
and toxicological effects in aquatic fauna (e.g., sturgeon and turtles). For example,
the presence of hydrocarbons in sublethal levels in dredged material could
interfere with the olfactory senses of these animals and affect food location, escape
from predators, selection of habitat, and sex attraction.” Significant uptake of

PCB:s, pesticides, or metals released from the sediments to the water column could

cause similar adverse effects, including mortality, if exposures were great enough.
Terrestrial Ecology

The primary impact to terrestrial threatened and endangered species from pipeline
construction would be destruction, loss, and fragmentation of habitat in the 150-foot construction
ROW if pipelines are routed through suitable habitat for these species. Clear-cutting ROWs
through forested areas could permanently destroy and fragment black bear and red-cockaded
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woodpecker habitat. ROWs would be maintained with herbicides to prevent forest regrowth.
Pipeline construction through dry, grassy areas could temporarily disrupt gopher tortoise habitat.

Potential impacts associated with operation and maintenance of the sites and pipelines
would include continued loss of habitat for wildlife due to restricted access and lack of vegetation
on the site; disruption of wildlife surrounding the site due to increased traflic, noise, and human
activities; loss or impairment of vegetation and wildlife from leaks or spills; and disruption and
temporary displacement of wildlife during inspections.

F.3.3 Potential Impacts Due to Accidental Qil and Brine Spills

An overview of the potential impacts of oil and brine spills is provided below. The
chances of an oil or brine spill occurring and the related impacts are discussed in detail in
Chapters 6 and 7 of the DEIS.

0il Spills

Accidental oils spills could affect threatened or endangered species in one of two ways.
Inland spills (e.g., due to pipeline leaks or transfer spills at terminals) could damage terrestrial,
freshwater, or estuarine habitats. Marine spills (e.g., tanker spills due to incremental increase in
Gulf oil traffic) could damage coastal habitats. Since oil traffic is already extremely heavy in the
Gulf, any increase in activity due to the SPR expansion would be comparatively small.

The sensitivity of fish to oil spills varies by species and by age class. In general, fish are
very sensitive to short-term acute exposures, but are able to metabolize sub-lethal intakes. Older
age classes are able to avoid heavy contamination, and have a mucous coating that helps them
resist contact with toxic oil constituents. It is the youngest age classes that are most vuinerable to
oil spills. Oil may smother eggs. interfere with hatching success, or cause developmental
abnormalities.* Because spawning and hatching are generally concentrated temporally as well as
spatially, oil spills that coincide with mating or hatching periods could cause substantial population
level impacts. Many physiological, histological, and behavioral abnormalities caused by exposure
to crude oil have been documented.’

Coastal birds, such as plovers and pelicans, are highly vulnerable to oil spills in coastal and
estuarine areas. Feathers that become coated with oil become water-logged and lose their
insulative properties. As a result, birds may drown or die of hypothermia. Oil is also ingested by
birds as they preen. It has recently been discovered that birds suffer stress-related effects as they
attempt to detoxify the ingested 0il.® Disturbance of high-quality habitat or resources also could
indirectly affect birds through increased competition.

Brine Spills

Although chloride is essential to life, it is toxic to most organisms at the high
concentrations found in brine. EPA has established ambient water quality criteria for chloride for
freshwater aquatic life (860 mg/l acute toxicity, 230 mg/] chromc toxicity). There is an extensive
body of literature on the biological effects of elevated salinity.’ Many species have evolved
means of surviving in conditions of high or highly variable sahmty An undiluted brine spill
could expose biota in freshwater or estuarine areas to chloride concentrations well above natural
levels and well above the acute and chronic criteria for aquatic life. A brine spill also could cause
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a significant, but temporary and localized, disruption of ecological structure and function, though
long-term impacts to surface water or sediment quality, or to biota would not be expected. In
many respects, the ecological disruption caused by a brine spill would be similar to the disruptions
caused by an oil spill. In the impacted area a change in community compositions would occur.
The affected area would initially be repopulated by heartier, salt-tolerant species. Pioneer species
(i.e., species not occurring at the site prior to the spill) might colonize the site.’ In time, species
succession would generally return the community to its previous composition. Only in the most
heavily disturbed areas would habitat restoration be necessary to facilitate ecological recovery.
The severity of impacts in the affected habitats would be directly related to the amount of
freshwater flushing. The most heavily impacted areas would probably be poorly drained wetlands,
and mitigation may be required to stimulate revegetation in these areas.

Fd4 Biological Background Information for Threatened and Endangered Species of
Concern

Biological background information for the eleven threatened and endangered species of
concern (listed in Table F.2-1) is provided below. Discussions for each species include population
distribution, range and habitat, food habits, and breeding and nesting habits.

F.4.1 Bald Eagle (Haliaeetus leucocephalus)

Population

The bald eagle population of the United States has been declining over the past 200 years
and has suffered an extremely rapid decline since the late 1940°s. 1 The bald eagle (below the
40th parallel) has been listed as a Federally endangered species since 1967. The primary causes
of this decrease have been extensive loss of habitat (from logging, housing developmenls and
recreation), mortality from human-related activities (e.g., shooting, lead ponsomng, pesticide
bioaccumulation and poisoning), and nesting failure from loss of nest trees. i1 population
declines are due more to low adult survival rates than to low reproducllvc rales Recent
populatlon survey data show that there has been a significant increase in bald eagle nesting pairs
in the US. from approximately SO0 in the early 1960s to nearly 1,500 in 1982.1% However,
many biologists believe that this increase is a result of more extensive suivey efforts; thus, actual
population increases are unknown.

Survey data from 1982 indicate that there were 18 occupied eagle nests (and 18 young
raised) in Loulslana 14 occupied nests (and 16 young raised) in Texas, and no occupled nests in
MlSSlSSlppl Survey data from 1987-88 indicate that there were 37 eagle nests in Louisiana,
located primarily along the Mississippi River Valley, the Gulf Coast, the Sabine River, and the
Toledo Bend Reservoir. In the 1987-88 breeding season 20 eagle nesting areas were found in
Texas.!S In Mississippi, only two occupied breeding sites were found in 1988.16

The essential nesting habitats located in counties of concern (i.e., counties that the
proposed pipeline route crosses) in Texas include the Brazos River drainage (Matagorda and
Brazoria Counties) and the San Bernard River drainage (Brazoria County) I7" No essential
nesting habitats, however, are located in the other counties of concern in Texas: Jefferson,
Chambers and Harris. The nearest nest to Oyster Creek (Brazoria County Texas) is 25 miles
away.! 8 The only known eagle wintering habitat in a county of concern in Texas is Warren
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Lake (Harris Counly).lg There are no known essential nesting or wintering habitats in the
counties of concern in Mississippi (George and Jackson Counties).

Geographic Range and Habitat

The range of the bald eagle covers most of North America, but it is more abundant in
Canada. In the northern Gulf states. nesting is less common and is found mostly in peninsular
Florida and along the coast of Louisiana, Mississippi. and South Carolina.>® The key feature of
bald eagle nesting habitat is water, as almost all nests are within two miles of a coastal area, river,
marsh. or lake.?! Eagles prefer to nest in tall trees, either living or dead, that have an open
structure for easy approach and that have a clear view of the surrounding area.?? They will not
use trees that are adjacent to excessive human activi'ty; the highest eagle population densities are
found in undisturbed areas. The dominant species of tree utilized by the eagle varies in different
regions of the continent.

Wintering habitat for the bald eagle is somewhat different. In the winter, after nesting
and migration has occurred, eagles search for sites with readily available food sources and are not
as limited to areas near water.~* The winter habitat also consists of night roost sites, commonly
occupied communally by two or more eagles and characterized by a warmer microclimate; these
roosts are usually found in the oldest and largest trees within a stand.2*

Food Habits

Bald eagles are opportunistic feeders, and the primary component of their diet is fish (e.g,
catfish, carp, gizzard shad, white perch, yellow perch), either live or dead.?® Because they are
opportunistic, the amount of fish in the eagle's diet depends on food availability. Eagles will also
scavenge on birds and mammals, including Canada geese, mallard, lesser scaup, white-tailed deer,
black racer, opossum, and grey squirrel.

Breeding and Nesting

Bald eagles are monogamous, mating with the same individual from several years to
life.2® The breeding season (in southern states) takes place in the winter.?” In Florida and
Texas, courtship and nest building occurs from late September through November.Z® In
general, egg-laying in the southeast occurs most often in December, but can vary from October to
March, depending on the latitude.’ Breeding areas are mostly along the coastlines.3® Clutch
size is usually one to three eggs.31 Eagles do not begin breeding until at least five years of age.

F.4.2 Brown Pelican (Pelecanus occidentalis carolinensis)

Population

The brown pelican is one of the few species to have achieved some of the recovery goals
established for it under the Endangered Species Act. In 1985 the brown pelican was removed
from the list for much of its range on the southeastern coast of the United States. However, it
remains on the endangered species list throughout the rest of its range, including in Mississippi,
Louisiana and Texas. Historically there have been as many as 5,000 pelicans in Texas along the
coast from Freeport to Galveston Bay, but by 1963 only about 100 birds were observed annually,
and through 1974 only about 50 remained.*? Since 1974 the numbers have been slowly
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increasing, but recruitment remains low.3* Texan populations in winter still tend to be small
(less than 100 annually between 1970 and 1981), but during the spring and summer the numbers
increase. Five hundred were reported along the Texas coast during the spring and summer of
1979.

Originally, pelicans experienced a major decline through direct mortality and failed
recruitment as a result of organochlorine pesticide pollution. Their recovery has been severely
hampered by loss of suitable habitat, human disturbance (lowers productivity), parasitic infection,
commercial and recreational fishing activity, pesticide pollution, sedimentation (lowers water
clarity, making fish prey difficult to see), and coastal oil/gas development.

Geographic Range and Habitat

Pelicans nest and winter in Texas, although not necessarily in the same areas. While some
populations present are native, it is thought that pelicans from Mexico and other areas also can
be found there. Wintering pelicans tend to be concentrated on the cenlral and southern coasts of
Texas. Colonies, however, can be found as far north as Matagorda Bay, and they are
infrequently sighted in the Freeport-Galveston Bay area (Brazora Co.) within their historical
range.’ Nesting colonies have been established in eight locations along the coast, beginning
only as far north as San Antonio. In 1980 and 1981 one pair nested on the upper Texas Coast in
Cedar Lakes in the San Benard National Wildlife Reserve.?¢

Food Habits

Brown pelicans dive to capture their prey, usually by flying at the surface and then
scooping fish up off the surface and to a depth of one meter. They feed predominantly on fish
and must consume more than 25% of their body weight daily.> 37 Pelicans are at the top of the
marine food web. They are adapted to go without or with low levels of food for extended
periods; however, reproductive success generally is affected if low food availability persists for
several years in a row. 38 Ppelicans can live up to 25 years.

Breeding and Nesting

Pelicans begin breeding at three years or older. The breeding season begins from mid-
February to early March and requires approximately eight months. Nesting is fairly prolonged in
the lower latitudes of the pelican’s range. Clutch size is generally three eggs, although
productivity depends on how many fish the adults can catch. Additional clutches are laid (after
nest or egg destruction) in up to 26% of wild colonies. 9 Posttledging survival is low (24-31%),
but once the young learn the skills necessary to catch fish, its chances of survival increase ( >86%
annual survival rate). Recruitment problems in its Texas range included the adults not nesting
and a high nest mortality, documented from 1964- 74.%0 Since then, an increase has been
recorded; from 1964-71 46 young (total) were fledged from 1975-81 this number increased to 264
(total). 4] By 1982 there were 96 breeding adults in Texas. -

Their present breeding distribution extends from North Carolina through the Gulf of
Mexico. They nest almost exclusively on islands; depending on the location of the colony pelicans
nest in trees, small shrubs, and on the ground. Preferred island types are often human-made
dredge spoils and natural sand spits slightly above sea level that are small enough to be
uninhabited by humans and far enough from the mainland so there are no mammalian
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prcdators 43 Pelicans also use sandbars and dredge |slands as habitat for roosting and
Ioaflng Pelicans are colonial in nesting and feedlng Colony size is often dependant on
the amount of nesting site available. Although pelicans are occasionally found outside of the
barrier islands (usually not further than 20 miles off-shore), their primaty habitat is within the
various estuarine bay systems.

F.4.3 Piping Plover (Charadrius melodus)

Population

The piping plover is a migratory shorebird that has been listed as threatened on the
Federal Endangered Species List since January, 1986. There are currently two subspecies
recognized, the Atlantic or eastern piping plover (Charadrius melodus melodus) and the interior
piping plover (Charadrius melodus circumcinctus). Both subspecies are considered as threatened,
however, their status and recovery are assessed separately. In addition, the species has been listed
separately for its breeding and wintering ranges. For the purposes of the SPR expansion, it is
predominantly the interior piping plover that is of interest. There is not much histori cal
information on the plover, but enough to show a substantial decline.*’ It is estimated that the
total number of both subspecies is less than 4,500 including 697 breeding pairs of interior piping
plovers located in the Great Lakes (17 - endangered) and Northern Great Plains (680 -
threa(ened) A5

Habitat loss and destruction and coastal oil activities have been the primary threats to the
plover in its wintering habitat. Dredging activities and other development that destroys or alters

beaches and muddy sandflats results in habitat loss, as does coastal oil activity.

Geographic Range and Habitat

Despite the fact they are in their winter range for most of the year, the majority of field
studies on plovers have focused on their breeding and nesting habits and habitat; relatively little is
known about their wintering ecology. This is problematic for the recovery of plovers since it has
been suggested that wmter may be an |mp0rtant part of the annual cycle affecting mortality of
migratory shorebirds.*® The interior piping plover breeds in the Great Lakes and Northern
Great Plains regions of the U.S. and Canada from March until August. The remalnmg eight
months are spent wintering along the Gulf Coast from Florida to Northern Mexico.”? Impacts
to the plover in its wintering range still need to be examined (relative to impacts occurring in the
breeding areas). In particular, loss and modification of habitat has been indicated to be a
potential problem, as it has been suggested that specific sites may have importance for both
breeding and non- breedlng birds.*! Because adult plovers are relatively site-faithful, loss or
alteration of habitat is a particular problem.52

Recent studies have begun to investigate the plover more thoroughly in its winter range.
Plovers have been sighted mainly on large areas of intertidal flats, typically ephemeral sandflats
and sandy mudflats, more often than the open, sandy beaches they use during nesting and
breeding. This may be because much of their time is spent foraging for food; few birds have been
sighted roostmg 3 However, in the past plovers have been more strongly associated with beach
areas;> it has been suggested that due to the increased urban and industrial expansion on
beaches, plovers have been forced to find new habitat.*
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Christmas bird count data from 1978 until 1988 1nd|cate that plovers utilize most coastal
beaches and barrier islands in Texas as wmtenng habitat.’® A survey of 89% of the Texas coast
showed 55% of all the plovers wintering in the Gulf (20% of the entire plover population), and
the hlghest densuy Censuses taken from 1983 to 1985 noted high concentrations of glovers
occurring in a number of Texas counties, including Jefferson, Chambers, and Brazoria.”
Recreational and commercial/industrial development in the area has led to increased recreational
activities, fixation of water levels, stabilization of ephemeral habitat and, consequently, a decline
in plover winter habitat, estimated at as much as a 30% loss, with more coastal development
imminent.’

Due to the high amount of human and habitat disturbance in northern breeding and
nesting areas, the reproductive success of plovers is still very low and highly variable,%? meaning
the continued survival of breeding and non-breeding birds during the winter is critical to the
maintenance of the population.

As part of the recovery plan for plovers, much of their habitat, breeding and wintering, is
to be Federally protected This can be difficult because ephemeral habitat by its very nature
is difficult to designate. Essential habitat sites, required because of complete plover dependency
for food and nesting, have been established to help meet the recovery objective and have been
described and mapped Essential areas (coastal beaches, mudflats, and sandflats) designated in
Texas include Sea Rim State Park (Jefferson Co.), Brazos Island State Park, and San Benard
NWR (Brazoria Co.).

Food Habits

Relatively little is known about the diet or the foraging behavior at any point during the
annual cycle. Their diet seems to contain organisms mainly from the intertidal area and is
thought to 1nclude marine wormas, crustaceans, molluscs, other small marine animals and their
eggs, and insects. Durmg the winter, plovers use open beaches muddy sandflats, and dunes of
the Gulf and the adjacent offshore (barrier) islands for feedmg

Breeding and Nesting

No breeding occurs in Texas, Louisiana, Mississippi, or Alabama.

F.44 DLlLouisiana Black Bear (Ursus americanus luteolus)

Population

The Louisiana black bear is a Federally-designated threatened species. Black bear
populations have suffered serious declines as a result of suitable habitat destruction and
fragmentation, illegal shooting, and loss of genetic purity via cross-breeding with other species.
Populatlon density of the Louisiana black bear can range up to 1-2 individuals per square
mile%® One study estimated a population of 60 bears in 70.000 acres of timberland in the
Tensas River Basin, but the reliability of this figure is unknown.% There are no population
data for the Atchafalaya River Basin.




Geographic Range and Habitat

The bear historically inhabited eastern Texas, Louisiana, and southern Mississippi,®” but
more than 80% of its suitable habitat has been damaged by human activities, partlcularly land-
clearing for agriculture. 8 As a result of habitat fragmentation, the black bear’s habitat is
currently limited to the bottomland hardwood forest habitats of Louisiana in the Tensaw River
Basin (northeast Louisiana) and the Atchafalaya River Basin (southeast Louisiana).%®

Three primary viable populations of the Louisiana black bear are found in the Tensaw
(388.000 acres) and Atchafalaya River Basins (l S million acres); one in the Tensaw and two in
the Atchafalaya. 70 The latter two are Iocated in Iberia and St. Mary Parishes, which contain the
highest black bear populations in the state.’ The7gr|maly and required habitat for the black
bear is a large area of isolated, undisturbed forest.’“ The beats utilize areas of high habitat
diversity, as they forage in both the timbered areas of the forest and the succulent vegetation of
forest openlngs 3 The bears utilize hollow cypress trees, hollow tupelo gum tree and
brushpiles located in thick vegetation and dense understory areas for winter dens.”* Areas of
thick cover also serve as escape cover"—an important component of bear habitat that allows bears
to avoid human encounters in an increasingly fragmented environment.”® The
switchcane/palmetto/shrub understories as well as the vegetative regrowth of briars, vines, saplings
provide escape cover and daybed resting sites.

The black bear is very mobile and can cover large distances during daily foragmg
activities.”® Trails and small roads do not dlsrupt bear movements or habitat use in the Tensas
River Basin.”” Home range size for adult males is up to 40,000 acres and for adult females is
up to 18,0(K) acres.’®

Food Habits

The black bear, an omnivore, feeds primarily on vegetation.79 Understory plants in
timbered areas found in the black bear’s spring and summer diet include blackberries, pokeweed,
elderberiy, devil's walking stick, French mulberry, red mulberry, grapes, dogwoods, and paw
paw.80 Edge plants and plants in forest openings eaten by bears include oats and wheat. Bears
also eat beetles, grubs, and other invertebrates found in decomposing logs. In the late fall and
early winter, prior to denning, Tensas Basin bears feed on oak acorns, beechnuts, and nuts of
pecan (hard mast crops) in order to bunld fat reserves.® During this time, the bears move
extensively and forage conunuously Hard mast food is a critical food source during this time
of the year.S%

Breeding

Black bear mating takes place during the summer months, and cubs are born in the winter
dens after a seven to eight mont 8§estation period. Lack of food can decrease litter size, which
normally ranges from one to five.”® Females generally give birth every other year, as the cubs
stay vgéth the mother for a full year. Females utilize brushpiles and hollow cypress trees as natal
dens.™
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F.4.5 Alabama Red-Bellied Turtle (Pseudemys alahamensis)

Population

The Alabama red-bellied turtle, also known as the red-belly, is listed as a Federally
endangered species and is protected in Alabama. Total population size of lhls species is
unknown, but age class data for the turtle suggest a serious declining trend.3¢ Of the twenty-
four turtles caught between 1968 and 1970, ten were juveniles, and of 20 turtles collected
between 1971 and 1983, only one was a juvenile.87 Relatively little historic and ecological
information about the red-belly has been collected.

The factors contributing to the decline of this species include: egg predation by both
natural predators (e.g., fish crows, fire ants, and humans) and nest disturbance within the nest
area; capture for the pet trade; predation on the turtles themselves by alligators; and reduction of
aquatic vegetation in turtle habitat from herbicides and storms. A combination of these factors
has led to low recruitment rates and an overall small population size. It is likely that these factors
have had similar effects on the closely-related Mississippi red-bellied turtle.

Geographic Range and Habitat

The Alabama red-bellied turtle is considered by most experts to occur only in the lower
portion of the Mobile Bay drainage system in Moblle and Baldwin counties beginning at the
confluence of the Mobile and Tensaw Rivers.8® It is most abundant in the Tensaw River
(Baldwin Co.). There have been other reports, current and historic, for Little River State Park
Lake (Monroe Co.) and Dauphin Island (Mobile Co.). Sightings have also placed the turtle in
the Tchoutacabuoffa River, the Pascagoula River, drainage system, and Horn Island in
MISSISSIppI However, the turtles found there have been tentatively placed in a new taxon. .

Studies prior to 1985 attempted to establish the range of the red-belly outside of the
Mobile River system.”! With emphasis on the Pascagoula, Escambia, Choctawhatchee, and
Apalachicola Rivers, twelve drainage systems and the lakes on St. Vincent Island were sampled.
Despite the similarity of habitats to those found in the Mobile River system, no Alabama red-
bellies were found, supporting the conclusion that the red-belly was endemic to the Mobile River
system.

The turtles found in the lower Pascagoula system, currently labeled as the Mississippi red-
belly, are thought to be closely related to the Alabama red- belly and a formal identification is in
preparatlon 2 It is not known how long this species has been in existence. Unconfirmed
sightings of red-bellies in Mississippi Sound prior to 1950 have been suggested to be both the
Alabama and the Mississippi red-belly. The apparent low numbers of this new species indicate
that it is endangered. However, protection under Endangered Species Act is not possible without
formal identification and recognition of this alleged new taxon. It is reasonable to expect that the
turtles found there are vulnerable to the same problems as those in Mobile.

The red-bellied turtle inhabits fresh to moderately brackish waters of streams, channels,
lakes and sloughs. It prefers broad, densely vegetated expanses of shallow water that provide
substrate for cover, predator avoidance, food, and basking. Substantial decreases in the aquatic
vegetation occurring as a result of storms and the spraying of aquatic herbicides have had
correspondingly detrimental effects on the turtle populations.”™
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Food Habits
Red-bellied turtles are primarily, if not exclusively, herbivorous.** Elodea (4nacharis
sp.) and other aquatic vegetation are believed to be a primary food source; it has recently been

depleted, however, perhaps as a result of herbicide application.”’

Breeding and Nesting

Open, sandy areas are required for nesting. There is only one known primary nesting site
for the Alabama red-belly located on Gravine Island (Baldwin Co.) although it has been suggested
that turtles may nest elsewhere.?® The turtles return every year to nest at the same site during
a three month period. Clutches generally contain four to nine eggs, and average clutch size is six
eggs. This habit, combined with the high concentration of nests in a small area has left turtle eggs
vulnerable to both recreational and predatory human activity, in addition to predation by fish
crows, alligators, and fire ants.”’ Studies of nests in 1978 and 1985 have shown mortality has
been as high as 100%.9 The ecology of other closely related species suggests the red-belly
females nest more than once per year. Disturbance and predation of nesting areas was the most
likely cause of the suspected low of the recruitment rate the red-belly decline.

F.4.6 Eastern Indigo Spake (Drymarchon corais couperi)

Population

The eastern indigo snake has been listed as threatened under the Federal Endangered
Species Act since 1978. Other names for the snake are blue indigo snake, gopher snake, and blue
bull snake. It is considered endangered in Mississippi and s protected in Ajabama. Although no
data are available concerning the numbers in the population, it is thought that the snake may be
relatively abundant in parts of its range in Florida and Georgia. Serious declines have been
obseived throughout the range, and the snake has been extirpated from many areas. Several
experimental restockings have been attempted in Alabama, Georgia, South Carolina and

Mississippi.99 Restocking projects were conducted in Harrison County in 1981 and Marion
County in 1986.1%0

Natural limiting factors for the snake are unknown. The most serious cause of the snake's
decline has been destruction of suitable habitat due to housing developments, agriculture, and
forestry practices. In addition, the snake is in great demand by the pet trade. Gassing of gopher
tortoise burrows in order to drive out rattlesnakes has also been detrimental because the indigo
snake (which is harmless) frequently uses these burrows. Habitat loss or degradation is probably
the most important factor limiting the indigo snake. 10!

Geographic Range and Habitat

At present, the indigo snake occurs naturally only in southern Georgia and Florida. Iis
former range is thought to have extended from southern Mississippi to South Carolina and
Florida. There are some historic reports of its occurrence in South Carolina and Mississippi, but
sightings have not been documented for some time.'%2 In Mississippi, no confirmations have
been made since the 1950's (Wayne Co.), however, there was a reported sighting in Stone County
in 1977 and Jones County in 1985.'9% It has been suggested that the snake may still be present
in southern Mississippi in longleaf pine areas, where the gopher tortoise occurs.
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The habitat preference of this snake varies somewhat by region. In portions of its range
outside of Florida this snake is strongly associated w1th xeric sandridge habitat, more commonly
referred to as a longleaf pine-scrub oak association. ' Typlcally associated with this habitat is
the gopher tortoise, also a Federally-listed threatened species. The indigo snake uses the tortoise
burrows for refuge, overwintering, nesting, foraging, and denning. In the summer, the snake tends
to move to agricultural fields and stream-bottom thickets.'® sometimes migrating large
distances. !’

Food Habits
The indigo snake is active during the day and preys upon many small animals, including
other snakes, frogs, toads, lizards, small mammals, and birds. They are probably at the top of the

food chain in the xeric sandridge habitat. s

Breeding and Nesting

The breeding season begins in late October and continues into Februaty, with a peak in
December. Eggs, averaging nine per clutch, are laid in May and hatch within 90 to 120 days.

F.4.7 Gopher Tortoise (Gopherus polyphemus)

Population

The gopher tortoise decline has been the result of several factors. First, land use and
development has been detrimental because of destruction of habitat and because fire exclusion
prevents the creation of suitable habitat in the area that is left; tortoises utilize relatively open
areas that get enough light for basking and maintaining the plants and grasses required for food.
Like the indigo snake, the tortoise has suffered as a result of capture for the pet trade. Both
tortoise eggs and young hatchlings are highly vulnerable to predation. As a result of a very low
recruitment rate the current population is quite small and therefore is impacted more severely by
the other factors.

Geographic Range and Habitat

The western population of the gopher tortoise (defined as the population found west of
the Tombigbee and Mobile Rivers in Alabama) is listed as Federally threatened. Because of rapid
habitat destruction from current tree harvesting and reforeslatlon methods, tortoises are now
limited to a small region in southeastern Mississippi.'® The extensive upland areas west of the
Pearl River in Mississippi appear to lack gopher tortoises. "0 The dominant tree species
associated with the gopher tortoises’ range in Mississippi is the longleal pine; other associated
tree species include the loblolly, shortleaf, and slash pine.lll In Marion and Lamar counties,
tortoises arc found in two general habitats: on top of steep-sided hills in gravelly sands, where
turkey oak and longleaf pine occur: and on the sides of hills in sandy clay areas, with shortleaf
pines, and blackjack oak.

This colonial species is found in xeric sandy habitats from South Carolina through Florida
and west to the southeastern edge of Louisiana; within these habllats. the range of the gopher
tortoise closely matches the original range of the longleaf pine. 5
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Three characteristics define the most suitable habitat for gopher tortoises: well-drained,
sandy soils, allowing for easy burrowing: an abundance of herbaceous ground cover; and an open
canopy with sparse shrub cover that allows sunlight to reach the forest floor.!?

The habitat requirements of juveniles are assumed to be similar to those of the adults.
Although the habitats of western gopher tortoises mostly consists of longleaf pine-scrub oak
communities located on sand ridges. the tortoises may also be found in field edges, pastures, and
along power lines.''* The ecology of the gopher tortoise’s habitat is in part fire-dependent. In
areas that have been utilized for timber production, most fires have been quickly controlled. This,
along with other forestry related practices, result in less herbaceous ground cover, more shrub
growth, and a more closed forest canopy.ll

The burrows of adult gopher tortoises average about 4.5 meters in length, with a depth of
1.8 meters,''® and a single tortoise often excavates more than one burrow. ! 17" Juvenile
gopher tortoises dig smaller burrows that may be as shallow as a few inches below the
surface.

Food Habits

Gopher tortoises are herbivores, feeding primarily on grasses, grass-like plants, and
legumes, and availability of these foods appear to determine the carrying capacity of an
area.''? Wwild legumes, which are high in protein, appear to be especially important in the
juvenile tortoises’ diet.'2% In one study, 95 percent of all feeding activity took place within 30
meters of the burrow being used.'?! The availability of food supplies probably has a major
influence on foraging distances and home range sizes.

Breeding and Nesting

Gopher tortoises breed sometime between February and September, depending upon
location; the peak time for breeding activities seems to be in May and June.'22 The tortoise’s
mean clutch size is seven eggs (range 4 to 12).123 Females on average lay eggs twice every
three years. Nests are excavated in sunny bare spots, normally in the mound of excavated sand at
the burrow entrance,'?* and tend to be about 15 to 25 cm beneath the surface.!*> When
the burrow entrance is shaded, nests may be excavated in open areas such as firelanes or
roadsides.2¢ Although gopher tortoises live for approximately 48 to 60 years, they do not
mature until they are about twenty.

F.4.8 Gulf Sturgeon (Acipenser oxyrhynchus desotoi)

Population

The Federally threatened Gulf sturgeon is a large (1.8 to 2.4 meters in length), bottom-
feeding fish that hatches and matures in estuaries or rivers, and then feeds mainly in brackish or
salt water, returning to rivers and estuaries to spawn. In recent years the population of this
species has decreased dramatically. Construction of dams on coastal rivers blocks the passage of
the Gulf sturgeon to their traditional spawning grounds and summer habitat.'¥” Gulf sturgeon
winter in the Gulf of Mexico and adjacent bays, and primarily use this habitat for feeding.




Commercial fisheries have been the major contributor to the decline of the sturgeon
population, both through direct catch (now illegal) and as by-catch. Dredge and fill activities and
waste disposal in sturgeon spawning and nursery areas have resulted in habitat loss and
deterioration of water quality, chronic problems. Laslly, coastal oil and gas activities have been
detrimental because of spillage that tends to impact the sturgeon in its early life stages.

Geographic Range and Habitat

The Gulf sturgeon’s current range is from Lake Pontchartain, Louisiana, to Tampa Bay,
Florida.'?® The type of habitat preferred by Gulf sturgeon in the Apalachicola River during
the late spring and early summer had a mean depth of 8.4 meters (range: 6.0 to 12.0 meters) and
a mean flow velocity of 64.1 cm/sec (range: 60.0 to 90.0 cm/sec).'*® This may not reflect the
historically preferred habitat, but rather the best available to the Apalachicola sturgeon, whose
migration has been blocked by dam construction. 130 Falf migration begins in late September
and continues through October and early November; the yearly migrations involve a number of
"stopovers and retreats" that the fish use to adjust their osmoregulatory balance. 3!

Protection of riverine habitats is critical to the survival of this specie:s.132 Of special
importance are known or suspected spawning habitat and rocky areas, especially those associated
with deep holes, and areas adjacent to and downstream from spring runs. These areas should also
be managed in a way that prevents alteration of sediment, water flow, and water quality.lz‘3

Juvenile and subadult Gulf sturgeons are not uncommon in the first 30 to 50 river miles in
the Pascagoula and Pearl Rivers. YR general, adults venture further upstream and their
abundance becomes Erogressively smaller the farther they go, making the estimation of their
abundance difficult.'* Adults seem to be more common in the Pearl River than in the
Pascagoula, and it is possible that they move as far north as the Ross Barnett Dam during
highwater. 136 1p 1984, a 160 Ib. female was caught in the Pearl River just south of Jackson,

Mississippi.l37

Reports of mature sturgeon in the Pascagoula’s main tributaries, the Leaf and
Chickasawhay, are limited; one was caught in Chickasawhay near Waynesboro.138 In one study
one subadult was caught during 30 net nights in June 1987. A Historically, Gulf sturgeon
populations have inhabited both of these river systems. ae

Food Habits

Gulf sturgeon live and feed in fresh to brackish water from the time they hatch until
about age three, when they begin to follow a migration pattern similar to that of the adults.!4!
Currently, information is lacking on the types of habitat and food sources used by hatchling and
juvenile sturgeon. 192 After they have reached five or six years of age, they probably feed
almost entirely in marine or estuarine waters during the winter, and then live primarily off of
stored fat while in their riverine summer habitat (March to October). 143 In the riverine areas,
the diet of the sturgeon is probably dominated by plant material and debris.!4* Gulf sturgeon

in estuarine/marine waters feed primarily on invertebrates including brachiopods, insect larvae,
145

mollusks, worms, and crustaceans.




Breeding and Nesting

Miggation from the Gulf or bay areas to riverine spawning grounds begins in late
February.'*® Limited studies suggest that Gulf sturgeon return to spawn in the stream where
they hatched. W Sturgeons do not spawn evety year; males spawn at intervals of one to five
years, and females at intervals of three to five years. '8 Non-spawning adults often participate
in the annual spring migrations.'*® Male Atlantic sturgeon in South Carolina first spawn at an
average age of eight years (range S to 13), and females slpawn at 11 years (range 7 to 19).150
Each female produces between 1 and 2.5 million eggs.15 Spawning takes place over hard
bottomed areas, and in pools below waterfalls.2 The eggs are demersal and sticky, and will
adhere to rocks, gravel, aquatic plants, and other objects that come into their path. Spawning has
been reported in water temperatures of 13 through 23 oC. 153 fncubation period ranges from
94 to 168 hours, depending on the temperature of the water.

F.4.9 The Red-cockaded Woodpecker (Picoides borealis)

Population

The red-cockaded woodpecker has been on the Endangered Species List since 1970.
Once abundant in the open pine ecosystem throughout the southeastern United States, this
species of woodpecker has declined due to clear-cutting of the southern pine forests. Although
only rough estimaies on population size are available, it is known that this species of woodpecker
has been disappearing precipitously in the last few decades.!** In 1978, estimated populations

included between 1,500 and 3,500 colonies and from 4,500 to 10,000 birds.!?

The main causes of the decline of the woodpecker have been habitat loss and
fragmentation. and mismanaged forest-use practices in the mature, open pine forest that the
woodpecker requires for survival. This has led to very small, reproductively isolated, highly
endangered populations.

Geographic Range and Habitat

The red-cockaded woodpecker was once widely distributed and abundant throughout the
southeastern United States from southeastern Maryland and Kentucky west to Missouri and south
to eastern Texas and South Florida. Today the range of the red-cockaded woodpecker includes
portions of 12 southeastern states extending from east Texas and southeastern Oklahoma
eastward throughout the Gulf States, south to the Big Cypress Preserve of south Florida, and
north as far as Tennessee, south-central Kentucky, and eastern \/irginia.156 The range of this
woodpecker probably once included all of Mississippi, exclusive of the loess hills and major river
flood plains. Recent data show that the red-cockaded woodpecker has been sighted in the
southern two-thirds of the state. It has not heen found in the Mississippi Delta and only
sporadically in the northemn counties. !’

An average home range size for the red-cockaded woodpecker is 200 acres of undisturbed
mature pine forest. Loss or fragmentation of mature pine stands within the range will negatively
affect this woodpecker, disrupting both its feeding and breeding pattems.l58




Food Habits

The red-cockaded woodpecker specializes in scaling loose bark from pines to capture
insects, centipedes, and spiders hidden beneath. Loose bark of older pines provides optimum
foraging conditions; the bark of younger pines and of hardwood trees adheres more tightly. 2
This woodpecker needs a large foraging area. Males dominate females and usually take the best
foraging sites (i.e., the upper trunk and occasionally on larger limbs). Typically neither sex will
forage below the level of dense forest midstory. Thus, male dominance further enhances the
need for older, larger pines. In younger stands an encroaching midstory may result in inadequate
foraging for the female. R

Breeding and Nesting

The red-cockaded woodpecker lives in "clans" and exhibits communal nesting. The average
age of the pines that this woodpecker uses to excavate cavities is about 95 years for longleaf pine
and 75 years for loblolly and other southern pines. These older pines are better for excavating
cavities because, typically, heartwood fungus makes them softer than hardwood trees.
Furthermore, although the gum sap from the pine is critical to the red-cockaded woodpeckers
defense against pine climbing predators, these older pines do not have an overﬂow of sap that
could potentially trap the woodpecker inside the newly excavated cavity.!®

The red-cockaded woodpecker is a clan bird.'®2 Each clan typically includes a breeding
pair, their young of the year, plus additional male young from previous breeding seasons. Clans
with additional males acting as helpers fledge more young than those without. Thus it is
important that the colony site and foraging habitat he adequate to support these helpers as well
as the breeding pair.

The clans utilize and defend a cluster of nesting and roosting sites. 163 Territory
stability is enhanced by increased numbers of useable cavities. Cavities are known to be used in
excess of 50 years. A clan may have from one to thirty cavity trees, including trees with
completed cavities, trees with cavities under construction, and trees with abandoned cavities.
These provide alternatives when competing species are present. They also provide roost sites for
helpers, increasing the chances that helpers will survive to assist with the rearing of the young.
Breeding and nesting activity takes place in the spring Females lay from two to five eggs in late
Apnl through earl¥ May or later. The eggs hatch in about ten days and the young are able to fly
in 24 to 29 days.'®

164

F.4.10 Ringed Sawback Turtle (Graptemys oculifera)

Population

The ringed sawback turtle has been listed as a Federally threatened species since 1986.
Habitat availability has become the primary limiting factor for this species as a result of extensive
habitat modification for flood control, navigation, and reservoir construction (e.g., Ross Barnett
Reservoir) and has threatened the survival of the ringed sawback turtle. 166 Much of the
habitat required for nesting, basking, and predator avoidance is altered detrimentally by these
practices. Floodplain cleanng and construction have affected 21 percent of the turtle’s range and
threaten most of its remaining habitat. 167 In addition, the turtle is adversely affected by the
runoff and increased siltation that occur as a result of continued channelization in the Pearl River
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System and by pesticide runoff from agricultural fields.1® These practices adversely impact the
turtles’ food sources and can lead to the bioaccumulation of toxic substances. Collecting for
commercial purposes‘and hunting also have caused declines.

Geographic Range and Habitat

The species currently is found only in the main channels of the Pearl and Bogue Chitto
Rivers of Mississippi and Louisiana.’®® The turtles prefer unpolluted river habitats with
narrow channels, moderate current, and abundant, floating or emerging logs or debris in deep
water for basking in the sun.'7? Basking may in fact be necessary for the turtle's survival, and
the stream thus should receive sufficient sunlight.!”! They also prefer wide beaches with large
sand and gravel bars for their nesting habitats. 2 The turtle is only marginally adaptable for
survival in pond or lake habitats. 3

Food

The primary components of the turtle's diet are snails and other mollusks, which require
high water quality in order to thrive.7¢ Juveniles and small males may eat insects.!”?

Breeding and Nesting

The turtles build nests (approximately 15 cm deep) on high sand bars of the rivers; the
eggs are covered with packed sand to the top of the cavity.'’® The turtle’s egg incubation
period is unknown. A very important factor in_reproductive success is egg mortality, which can
exceed 90% as a result of predatory activities. "7 Data on clutch size are scarce; one study
reported that a turtle produced seven eggs during the breeding season.!®

F.4.11 Yellow-blotched Sawback Turtle (Graptemys flavimaculata)

Population

The yellow-blotched sawback turtle has been listed as a Federally threatened species since
1991. It faces many of the same problems as the ringed sawback turtle. It has also been
threatened by many factors such as habitat modification, hunting, commercial collecting, water
quality degradation, hunting, and high nest predation.”'5 Channel modifications, flood
controls, and navigation measures have resulted in the destruction or alteration of habitat
required for nesting, basking, and predator avoidance. Gravel mining has increased turbidity and
sedimentation in the rivers of interest.!® Pollution has resulted in bioaccumulation of toxic
chemicals that has depleted the turtle’s food supply.!8!

A mark and recapture study done by Fish and Wildlife Service and the Mississippi
Department of Wildlife, Fisheries, and Parks estimated that about 336 turtles per mile were in
existence in the lower Pascagoula River.182 Population density for this turtle is greater near
Wade (Jackson County), and the higber densities continue downstream for approximately 18
miles; the highest densities occur between Wade and Vancleave (also in Jackson County).! 3
The species also occurs in short tributaries near the Pascagoula River.!®¢ Turtle populations in
the Chickasawhay River were found to be smaller than in the Leaf and Pascagoula Rivers.!8?




Geographic Range and Habitat

The yellow-blotched sawback turtle is currently endemic to the Pascagoula River system in
Mississippi, and can be found in the Leaf, Chickasawhay, and Escatawpa Rivers and other
tributaries.”® It prefers rivers that are wide enough to receive at least several hours of
sunlight per day for basking and will avoid small streams and creeks that are shaded by bank
vegetation.'®” Tt requires rivers with moderate current, sand or clay substrate, sand bars or
beaches for nesting, and snags or logs for basking.'®8 The turtle also needs rivers with
plentiful food supply of mollusks and insect larvae. The population distribution of this turtle
includes the following counties of concern (i.e., counties that the Richton pipelines crosses):
Perty (Leaf River, Tallhala Creek), Greene (Leaf River, Chickasawhay River), George
(Pascagoula River), and Jackson (Pascagoula River, Escatawpa River, Red Creek, Black Creek).
The highest population densities occur in Jackson County.

Food Habits

The diet of the turtle consists of large quantities of mollusks as well as insects.’8% The
turtle may also eat plant materials, algae, bryozoans, and sponges.lgo

Breeding and Nesting

Nesting occurs from May through July on sandbars or beaches well above the water level
and close to the vegetation line.'?! Egg mortality has been found to be very high as many
nests are destroyed by predators.lgz Males probably reach maturity at about three to four
years of age, while females mature at about eight to ten years of agf:.193

F.5 Potential Impacts on Threatened and Endangered Species of Concern and
Possible Mitigation

Section F.S provides examples of specific impacts that potentially could affect each species
of concern, assuming the individuals are close enough to proposed project areas to be affected.
Examples of specific mitigation options for each species also are provided. Mitigation activities
fall into three categories:

+ Avoidance of habitat currently used by the species (e.g., rerouting pipeline routes,
selection of alternatives);

¢ Minimization by using least damaging construction, operation, and maintenance techniques
(e.g., directional drilling, spill prevention, careful choice of herbicides) if it is not feasible

to avoid habitat currently used by the species; and

» Mitigation of unavoidable adverse effects on habitat currently used by the species, using
restoration techniques (e.g., planting a particular trees species along ROW edges).

Species-specific mitigation options are provided below for each species of concern.
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F.5.1 Big Hill

For the Big Hill alternative, including the proposed oil pipeline routes to Houston, no
species of concern have been identified by USFWS,

F.5.2 Stratton Ridge
Bald Eagle

Brine pipeline construction and maintenance may disturb roosting eagles if roosting areas
exist near the ROW. The pipeline construction and maintenance is not expected to disturb nest
activity, The bald eagle is most vulnerable to nest disturbance, and no existing nests would be
disturbl%cg (the closest known eagle nest to the Stratton Ridge pipeline ROW is at least 20 miles
away).

If site facilities and the pipeline are built at least ¥ mile from eagle nesting or roosting
sites, 19 and if potentially suitable eagle foraging and roosting habitats are avoided, eagle
populations should not be affected. To accomplish this, important winter habitat and potential
breeding habitat would need to be identified. The pipeline could be routed to avoid roosting
trees and potentially suitable habitat (e.g., areas where old-growth timber encloses an open and
discontinuous canopy).

Brown Pelican

Brine pipeline construction and maintenance are not expected to affect the brown pelican
because known populations are south of the proposed project area.'®® Inland oil spills also
should not affect this species because they would not be near pelican habitat. However, if SPR
expansion increases oil tanker traffic or the likelihood of a major spill in the Gulf, there is some
chance of direct and sub-lethal impacts to pelicans due to oi! pollution.

Because of their gregarious behavior, feeding habits, and preference for shallow coastal
waters, pelicans are highly vulnerable to oil pollution. Oil, from both small chronic spills and
large spills, decreases primary productivity and thus fish availability, destroys pelican habitat, and
may harm or kill pelicans by oiling the feathers. However, because the increased chances of
marine spills due to the SPR proposed project are minimal (see Chapter 6 of the DEIS), and the
brown pelicans are not located in the immediate vicinity of the proposed project, impacts on
pelicans should be minor.

DOE will comply with all relevant regulations and can use appropriate technology to
prevent and clean up oil spills.

Interior Piping Plover

Brine pipeline construction and maintenance are not expected to affect the piping plover.
Although plovers are highly sensitive to any kind of human disturbance, 197 known plover
populations are south of the proposed project area.!® As long as pipeline ROW routes avoid
plover nesting areas, and construction does not disturb or alter the interior piping plover’s habitat
(i.e., sandflats and sandy mudflats), populations should not be impacted by pipeline construction.
Inland oil spills also should not affect this species because they also would not occur near plover
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habitat. However, if SPR expansion increases oil tanker traffic or the likelihood of a major spill
in the Gulf, there is some chance of direct and sub-lethal impacts to plovers due to oil pollution
could occur.

Oil spills in the Gulf could destroy plover habitat. However, because the increased
chances of marine spills due to the SPR proposed project are minimal (see Chapter 6 of the
DEIS), and the plovers are not located in the immediate vicinity of the proposed project, impacts
on plovers are not expected.

Areas inhabited by the plover can be identified and avoided. DOE will comply with all
relevant regulations and can use appropriate technology to prevent and clean up oil spills.

F.5.3 Weeks Island/Cote Blanche
Louisiana Black Bear

Pipeline ROW construction and maintenance may affect black bears if it fragments
suitable habitat. Site construction may permanently destroy black bear habitat. Black bears are
known to live on Week’s Island, but their presence on Cote Blanche is not confirmed. A survey
would be required to determine (1) if and where bears are present on Cote Blanche, (2) which
parts of Weeks Island are suitable black bear habitat, and (3) whether proposed SPR components
would be located in this habitat.

To mitigate adverse effects to black bears due to any potential habitat fragmentation,
cypress seedlings could be planted along the edges of ROWs, and thick understory growth could
be maintained in these areas so bears can quickly find escape cover. 199 *Travel corridors” (e.g.,
drainage ditches lined with trees and bushes) also could be built across clearings to facilitate
movement of bears from one point to another if habitat fragmentation occurs from pipeline
construction.

F.5.4 Richton
Alabama Red-bellied Turtle

Construction of the pipeline alternative to Mobile could impact the Alabama red-bellied
turtle if water quality degradation reaches downstream to the Mobile River system, which is the
turtle’s habitat. The closely related Mississippi red-bellied turtle, a potentially endangered species
that also inhabits fresh to moderately brackish streams, channels, lakes, and sloughs, but probably
would not be affected by construction because it inhabits the lower Pascagoula River, and the
proposed pipeline routes lie east or north of that area. If the Mississippi red-belly becomes listed
as a Federally threatened or endangered species, possible impacts from low water flow and water
quality degradation as results of RWI could be investigated further.

If it is determined that the Alabama red-belly’s habitat would be affected, construction
techniques that minimize water quality degradation could be used to mitigate impacts.




Bald Eagle

Brine and oil pipeline construction and ROW maintenance may disturb roosting eagles if
roosting areas exist near the ROW. The pipeline construction and maintenance is not expected
to disturb nest activity. The bald eagle is most vulnerable to nest disturbance, and no known
nests would be disturbed (no known nests exist within at least a mile of the pipeline ROWZOO).

If site facilities and the pipeline are built at least ¥ mile from nesting or roosting sites of
the eagle, and if potentially suitable foraging and roosting habitats for the eagle are avoided, eagle
populations should not be affected. To accomplish this, important winter habitat and potential
breeding habitat would need to be identified. The pipeline could be routed to avoid roosting
trees and potentially suitable habitat (e.g., areas where old-growth timber encloses an open and
discontinuous canopy).

Eastern Indigo Snake and Gopher Tortoise

Potential impacts on the indigo snake and the gopher tortoise are discussed together
because these two species share a common habitat (i.e., the indigo snake often lives in gopher
tortoise burrows).

The presence of indigo snakes and gopher tortoises near proposed SPR activities at
Richton is unknown, but there is no record of a sighting within at least one mile of the proposed
sites or ROWs in Mississippi. However, if these species are present along any of the pipeline
ROWs, construction could destroy the burrows that both species use. Conversely, after
construction, pipeline ROWs in some areas may actually create new habitat for these species.
(Young tortoises are found in field edges and along power lines.) However, regular spraying of
these areas with certain pesticides could harm the animals. Also, cleared areas created by the
maintenance of a ROW provide attractive routes for all-terrain vehicles. These vehicles could be
very destructive to any future burrows along the ROW.

To determine if gopher tortoises and indigo snakes are pres