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Appendix A 
Biological Assessment 

Small Diversion at Convent/Blind River Project, Louisiana Coastal Area 

 

1.0 Authority 
This  Supplemental Environmental Impact Statement (SEIS) for 
the LCA Small Diversion at Convent / Blind River project was prepared in 
accordance with the National Environmental Policy Act (NEPA) of 1969 and the 
Council on Environmental Quality’s (CEQ) Regulations (40 CFR 1500-1508), as 
reflected in the United States Army Corps of Engineers (USACE) Engineering 
Regulation, ER 200-2-2.  As the study proceeds this SEIS and subsequent iterations 
of this document will be closely coordinated between the U.S. Army Corps of 
Engineers, Mississippi Valley Division, New Orleans District (CEMVN) and other 
Federal, state, and local agencies, interested parties, and affected individuals.  
Additionally, it is expected that the U.S. Fish and Wildlife Service (USFWS) will be a 
cooperating agency.  This BA provides information to decision-makers to make 
determinations on whether to proceed with the engineering and design portions of 
the project.   

Title VII of the Water Resources Development Act (WRDA) of 2007 authorizes the 
Louisiana Coastal Area Near-term Restoration Plan. The authority includes 
requirements for comprehensive coastal restoration planning, program governance, 
project modification investigations, a Science and Technology (S&T) program, 
restoration project construction, a program for beneficial use of dredged material, 
feasibility studies for restoration plan components, and other program elements.  

The Convent/Blind River Diversion Project is proposed to be a small freshwater 
diversion from the Mississippi River to the Maurepas Swamp, with a flow rate of 
1,000 to 5,000 cfs.  The purpose of the project is to reintroduce freshwater, sediment, 
and nutrients to the swamp, approximating the natural historic flooding cycle to 
rebuild wetlands at a rate greater than the subsidence rate.  This is to improve 
biological productivity and reverse the current trend of degradation and restore the 
Swamp. 

2.0 Location and General Description of the Project Area  
The project area is in the Mississippi River Deltaic Plain in the Upper Lake 
Pontchartrain Sub-basin.  The project area is within St. John the Baptist, St. James, and 
Ascension Parishes.  The project area consists portions of the Maurepas Swamp and 
Blind River southwest of I-10 (Figure A.1).   
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Figure A.1 Project Area 
 
The Maurepas Swamp is one of the largest remaining tracts of coastal freshwater 
swamp in Louisiana.   The Blind River flows from St. James Parish, through 
Ascension Parish and St John the Baptist Parish, and then discharges into Lake 
Maurepas. 

The Maurepas Swamp serves as a buffer between the open water areas of Lakes 
Maurepas and Pontchartrain and developed areas along Mississippi River/Airline 
Highway corridor.  Development along this corridor in the project area includes 
residential, commercial, and industrial land use.  The Maurepas Swamp is used for 
fishing, hunting, and other recreational activities, and as a large contiguous tract of 
baldcypress-tupelo swamp near the New Orleans metropolitan area, has considerable 
cultural significance. 

As with all of the rapidly disappearing coastal wetlands in Louisiana, the south 
Maurepas area has been subject to extensive consideration in recent years pursuant to 
federal and state restoration initiatives.  Rapid deterioration of the Maurepas Swamp 
is expected to continue unless a restoration effort is formulated and implemented as 
soon as possible and has been noted in several programmatic reports including the 
Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA, 1993), the 
Louisiana Coast 2050 report (1998), which provided a more strategic and  
participation-based approach to restoration, and the Mississippi River Sediment, 
Nutrient and Freshwater Diversion study (1999), which looked specifically at projects 
for restoration by means of diverting Mississippi River water into wetlands, including 
the south Maurepas swamps. All these studies have identified the south Maurepas as 
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an area where wetlands vegetation (especially the cypress-tupelo swamp) is stressed 
and dying, and in need of restoration. 

3.0 Proposed Action   

The main components of the tentatively selected plan (TSP), a 3,000 cfs diversion from 
the Mississippi River at Romeville,  consist of three gated culverts, a 3-mile long 
transmission canal, five concrete drainage control structures, thirty new berm gaps 
approximately 500 feet wide each, the widening of 160 existing berm gaps and three 
culverts at the railroad/Hwy 61 crossing (Figure A-2). 

4.0 Species Descriptions 
Within the State of Louisiana there are thirty animal and three plant species (some 
with critical habitats) under the jurisdiction of the USFWS and/or the NMFS that are 
presently classified as endangered or threatened.  The USFWS and the NMFS share 
jurisdictional responsibility for sea turtles and the Gulf sturgeon.  After coordination 
with state and federal agencies, it has been determined that the proposed action 
would potentially impact the Gulf sturgeon (Acipenser oxyrhynchus desotoi), pallid 
sturgeon (Scaphirhynchus albus) and West Indian manatee (Trichechus manatus).  
Therefore, more detailed descriptions of listed species follow. 

4.1 Gulf Sturgeon 
Status:                                                                                                                      
On September 30, 1991, the Gulf sturgeon was listed as a threatened species under the 
ESA, and the USFWS designated critical habitat for this species throughout its range 
on February 28, 2003.  In Louisiana, Gulf sturgeon critical habitat includes the Pearl 
River System in Washington and St. Tammany Parishes, the Bogue Chitto River, as 
well as Lake Pontchartrain, Lake Borgne, Lake Catherine, and the Rigolets (Federal 
Register Volume 68, No. 53).  According to the final critical habitat designation, 
elements essential for Gulf sturgeon conservation are habitat components supporting 
feeding, resting, sheltering, reproduction, and migration.   

Species and Habitat Description: 
The Gulf sturgeon, also known as the Gulf of Mexico sturgeon, is an anadromous fish 
(i.e. a fish that breeds in freshwater after migrating from marine or estuarine 
environments).  The Gulf sturgeon inhabits coastal rivers from Louisiana to Florida 
during spring and summer, and the estuaries, bays, and marine environments of the 
Gulf of Mexico during fall and winter.  It is a nearly cylindrical, primitive fish 
embedded with bony plates or scutes.  The head ends in a hard, extended snout; the 
mouth is inferior and protrusible and is preceded by four conspicuous barbels. The 
tail (caudal fin) is distinctly asymmetrical; the upper lobe is longer than the lower lobe 
(heterocercal). Adults range from 4 to 8 feet (1.2 to 2.4 meters) in length, with adult 
females larger than adult males.  

Gulf sturgeon are long-lived, with some individuals reaching at least 42 years of age 
(Huff, 1975). Age at sexual maturity for females ranges from 8 to 17 years, and for 
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males from 7 to 21 years (Huff, 1975). In the spring (from late February to mid-April) 
when the river surface temperatures are 63 to 70 degrees Fahrenheit (ºF) (17 to 21 
degrees Celsius [ºC]), sexually mature, males and females migrate into rivers to 
spawn (Carr, Tatman, and Chapman, 1996).  It is believed that Gulf sturgeon exhibit a 
spawning periodicity similar to Atlantic sturgeon, with females spawning at intervals 
ranging from every 3 to 5 years, and males every 1 to 5 years (Smith, 1985, see 
http://www.fws.gov).  

Gulf sturgeon eggs are demersal (i.e. they sink to the bottom), adhesive, and vary in 
color from gray to brown to black (Vladykov and Greeley, 1963; Huff, 1975; Parauka 
et al., 1991).  Sturgeon require hard substrates for eggs to adhere to and to provide 
shelter for developing larvae (Sulak and Clugston, 1998, see http://www.fws.gov).  
Young-of-the-year Gulf sturgeon appear to disperse widely, using extensive portions 
of the river as nursery habitat.  They are typically found on sandbars and sand shoals 
over rippled bottom and in shallow, relatively open, unstructured areas. 

Gulf sturgeon feeding habits in freshwater vary depending on the fish’s life history 
stage.  Young-of-the-year Gulf sturgeon remain in freshwater feeding on aquatic 
invertebrates and detritus approximately 10 to 12 months after spawning occurs 
(Mason and Clugston, 1993; Sulak and Clugston, 1999, see http://www.fws.gov).  
Juveniles less than 11 lbs (5 kg) are believed to forage extensively and exploit scarce 
food resources throughout the river, including aquatic insects (e.g., mayflies and 
caddis flies), worms (oligochaetes), and bivalve mollusks (Huff, 1975; Mason and 
Clugston, 1993).  Subadults (age 6 to sexual maturity) and adults (sexually mature) 
only feed in marine and estuarine habitats and are thought to forage opportunistically 
(Huff, 1975) on primarily benthic invertebrates.  Gut content analyses have indicated 
that, at this life stage, the Gulf sturgeon’s diet is predominantly amphipods, lancelets, 
polychaetes, gastropods, shrimp, isopods, mollusks, and crustaceans (Huff, 1975; 
Mason and Clugston, 1993; Carr, Tatman, and Chapman, 1996b, see 
http://www.fws.gov; Fox et al., 2000, see http://www.fws.gov; Fox et al., 2002, see 
http://www.fws.gov).  

When river temperatures drop in the fall to about 63 to 72
o
F (17 to 22

o
C), Gulf 

sturgeon return to the coastal shelf areas of the Gulf of Mexico (Carr, Tatman, and 
Chapman, 1996, see http://www.fws.gov).  Most subadult and adult Gulf sturgeon 
spend the cooler months in estuarine areas, bays, or the Gulf of Mexico feeding 
(Odenkirk, 1989; Foster, 1993; Clugston et al., 1995; Fox et al., 2002, see 
http://www.fws.gov).  Winter habitats used by Gulf sturgeon coincide with the 
habitats of their prey.  Non-spawning sturgeon appear to feed longer in the estuaries 
and bays prior to moving into the rivers than spawning adults (Fox et al. 2000, in 
USACE 2006). 

Range and Population Dynamics:  
Historically, the Gulf sturgeon occurred from the Mississippi River east to Tampa 
Bay.  Its present range extends from Lake Pontchartrain and the Pearl River system in 
Louisiana and Mississippi, east to the Suwannee River in Florida, with infrequent 
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sightings occurring west of the Mississippi River.  In the late 19th century and early 
20th century, the Gulf sturgeon supported an important commercial fishery, 
providing eggs for caviar, flesh for smoked fish, and swim bladders for isinglass, a 
gelatin used in food products and glues (Huff, 1975; Carr, 1983).  Gulf sturgeon 
numbers declined due to over fishing throughout most of the 20th century.  After 
1950, the decline was exacerbated by habitat loss associated with the construction of 
water control structures, such as dams and sills.  In several rivers throughout the 
species’ range, dams have severely restricted sturgeon access to historic migration 
routes and spawning areas (Boschung, 1976; Wooley and Crateau, 1985; McDowall, 
1988).  Gulf sturgeon exhibit a high degree of fidelity, with over 99 percent returning 
to spawn in the same river system in which they were hatched (USACE, 2006). 

Sampling was conducted for Gulf sturgeon in Lake Maurepas during November 2005 
through June 2006 using gill nets with stretch mesh panels and otter trawls (Kirk et al. 
2007).  Concurrently, mobile sonic telemetry along a systematic grid was used to 
locate any of approximately 40 Gulf sturgeon telemetry tagged in the Pearl River 
system during 2001 through 2006.  No Gulf sturgeon were detected (via telemetry) 
nor captured using trawls or experimental gill nets in Lake Maurepas (Kirk et al. 
2007).     

Management and Protection: 
Life history characteristics of Gulf sturgeon may complicate and protract recovery 
efforts.  Gulf sturgeon cannot establish a breeding population rapidly because of the 
amount of time it takes them to reach sexual maturity.  Further, Gulf sturgeon appear 
to be river-specific spawners, although immature Gulf sturgeon occasionally exhibit 
plasticity in movement from one river to another.  Therefore, natural repopulation by 
Gulf sturgeon migrating from other rivers may be non-existent or very low.  The take 
of  Gulf sturgeon is prohibited in the state waters of Louisiana, Mississippi, Alabama, 
and Florida. Section 6(a) of the ESA provides for extended cooperation with states for 
the purpose of conserving threatened and endangered species.  Under that provision, 
the Departments of the Interior and Commerce may enter into cooperative 
agreements with a state, provided that state has an established program for the 
conservation of a listed species.  The agreements authorize the states to implement the 
authorities and actions of the ESA relative to the listed species recovery. Specifically, 
the states are authorized: 1) to conduct investigations to determine the status and 
requirements for survival of resident species of fish and wildlife (this may include 
candidate species for listing), and 2) to establish programs, including acquisition of 
land or aquatic habitat or interests for the conservation of fish and wildlife.  Federal 
funding is also provided to states under those agreements to implement the approved 
programs.  All four of the above mentioned states have entered into Section 6 
agreements with the USFWS.    

4.2 Pallid Sturgeon 

Status: 
The pallid sturgeon was listed as endangered by the U.S. Endangered Species Act on 
June 9, 1990.  The species is adapted to large, free-flowing turbid rivers with a diverse 
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assemblage of physical characteristics that are in a constant state of change.  Detailed 
habitat requirements of this fish are not known, but it is believed to spawn in 
Louisiana.  The decline of this species is attributed to flood control and navigation 
projects, pollution, and overexploitation for caviar (Dryer and Sandvol 1993).  Natural 
reproduction and recruitment is extremely low and long term trends have 
populations declining at a rate of 25-50 percent.  Ongoing stocking of hatchery-
produced sturgeons is an attempt to supplement natural populations.   

Species and Habitat Description: 
The pallid sturgeon is a large fish with a heterocercal tail, a long slender caudal 
peduncle, a flat shovel-shaped snout, four fringed barbells on the snout, a ventral 
mouth, and large bony scutes on the head, back, and sides.  It is similar in appearance 
to the shovelnose sturgeon.  The pallid sturgeon feeds opportunistically on aquatic 
insects, crustaceans, mollusks, annelids, fish eggs, and sometimes other fish.     

The pallid sturgeon occupies large, turbid, free-flowing riverine habitat.  It occurs in 
strong current over firm gravel or sandy substrate.  Pallid sturgeons tend to select 
main channel habitats in the Mississippi River and main channel areas with islands or 
sand bars in the upper Missouri River.   

Spawning season goes from June to August.  Specific characteristics of spawning 
habitat have not been documented.  Larvae drift downstream from the hatching site.  
Males sexually mature in 3-4 years and females likely take at least several years to 
mature.  Individuals probably spawn at intervals of several years, resulting in very 
slow reproductive rates.  The pallid sturgeon is known to live up to 41 years in the 
wild.   

The pallid sturgeon was formerly harvested commercially and is considered a fine 
eating fish.  In addition, its roe is considered suitable for caviar and its size makes it a 
desirable trophy sport fish.  Despite being protected throughout its range, illegal 
harvests continue to threaten the small remaining populations.   

Range and Population Dynamics: 
The range of the pallid sturgeon includes the Mississippi and Missouri Rivers and 
several of their major tributaries.  Substantial populations are also found in the 
Atchafalaya River in central Louisiana.  Population numbers have been estimated to 
be as few as 6,000 individuals or as many as 21,000 (Lee et al. 1980; Killgore et al. 
2007).  Sampling has revealed that the largest population occurs in the Atchafalaya 
River.  This southern population numbers in the few thousands.  Pallid sturgeon have 
been documented in the Mississippi River as far south as Donaldsonville, Louisiana, 
but likely occur below New Orleans albeit at relatively low numbers.  Populations in 
the lower Mississippi River are probably stable but long-term studies are required to 
fully evaluate population trends and habitat preferences (Killgore et al. 2007).   

Natural reproduction is evident in some areas along the Missouri, Mississippi, and 
Atchafalaya rivers, but natural recruitment continues to be limited throughout the 
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range.  As a result, the wild population is declining.  It remains to be seen whether or 
not ongoing releases of hatchery-reared juveniles will lead to increases in the 
spawning population.   

As of November 2009, the ERDC Ecological Fish Surveying Team has been unable to 
sample the Mississippi River for pallid sturgeon near the proposed Blind 
River/Convent diversion sites due to high river stages.  Sampling is planned to 
resume once river conditions improve (Thomas Parker, personal communication, 
11/10/09).  However, in 2005-2006, Pallid sturgeon in the Mississippi River were 
sampled with trawls and trotlines. Age-0 and juvenile pallid sturgeon were sampled 
during August 2005 and monthly from April through June 2006.  Abundance was 
measured in cooler months (December 2005 through April 2006) using trotlines. Sites 
included: sandy bars above and below the Hope Canal diversion site, in the main 
channel at the bridge at Gramercy, Louisiana, and near a petroleum loading dock 
close to the proposed Hope Canal diversion site (Kirk et al. 2007). 

Extensive trawling captured no age-0 or juvenile pallid sturgeon at any location in the 
Mississippi River near the proposed water diversion site.  A total of 10 pallid and 24 
shovelnose sturgeon were captured using trotlines from early December of 2005 
through April 2006 (Kirk et al. 2007).  These fish were captured at a single location: at 
the edge of the main channel of the Mississippi River at the Gramercy Bridge.  The 
habitat near the bridge was at the edge of the main channel in depths of 17.5 to 22.6 
m, current velocities ranged from 0.3 to 1.3 m/sec, and water temperatures ranged 
from of 8.2 to 16.6° C (Kirk et al. 2007).  The sloping bottom was predominately sand 
with some gravel.  

Sub-adult and adult and pallid sturgeon are relatively abundant in the project area, 
but no small sturgeon were collected.  Juvenile pallid sturgeon are rarely collected 
during surveys of naturally reproducing populations, and low numbers of juveniles is 
presumably due to specialized habitat requirements and very rapid growth of young 
fish.  Spawning habitat of pallid sturgeon (i.e., gravel beds in swift water) was not 
apparent in the project area, and it is possible that juveniles do not occur in the area 
because spawning is taking place elsewhere (Kirk et al. 2007).   

Management and Protection: 
The pallid sturgeon is now federally protected throughout its range.  Illegal 
harvesting and the construction of water diversions continue to be major threats 
caviar (Dryer and Sandvol 1993).  Lack of accurate population information has made 
conservation measures difficult.  Monitoring programs utilizing trawling sampling 
methods are being conducted in the lower Mississippi River near the Convent/Blind 
River project site to help ascertain accurate population numbers.  

In an effort to elevate population numbers, hundreds of thousands of juveniles are 
produced and released annually via artificial propagation and captive spawning of 
wild-caught adults in accordance with the pallid sturgeon stocking and augmentation 
plan.  Hatchery-reared pallid sturgeons appear to be essential in preventing local 
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extirpation in portions of its range and have been used to re-establish the species in 
localized areas.  However, it is too early to determine if these captive-raised fish will 
spawn and naturally reproduce.    

4.3 West Indian Manatee 
Status: 
The West Indian manatee was listed as endangered throughout its range for both the 
Florida and Antillean subspecies in 1967, and received Federal protection with the 
passage of the ESA in 1973. Critical habitat was designated in 1976, 1994, 1998, 2002, 
and 2003 for the Florida subspecies.  

Species and Habitat Description: 
The West Indian manatee is a large gray or brown aquatic mammal.  Adults average 
approximately 10 feet (3 m) in length and weigh up to 2,200 pounds (999 kg).  They 
have no hind limbs, and their forelimbs are modified as flippers.  Manatee tails are 
flattened horizontally and rounded. Their body is covered with sparse hairs and their 
muzzles with stiff whiskers (USFWS, 2001c).  The nostrils, located on the upper snout, 
open and close by means of muscular valves as the animal surfaces and dives (Husar, 
1977; Hartman, 1979).  Manatees will consume any aquatic vegetation (i.e., 
submerged, floating, and emergent) available to them and sometimes even shoreline 
vegetation.  Although primarily herbivorous, they will occasionally feed on fish.  
Manatees may spend about five hours a day feeding, and may consume four to nine 
percent of their body weight per day.  

Observations of mating herds indicate that females mate with a number of males 
during their 2- to 4-week estrus period, and then they go through a pregnancy 
estimated to last 12 to 14 months (O’Shea et al., 1992). Births occur during all months 
of the year with a slight drop during winter months. Manatee cows usually bear a 
single calf, but 1.5 percent of births are twins.  Calves reach sexual maturity at three to 
six years of age.  Mature females may give birth every two to five years (USFWS, 
2001c).  

Manatees inhabit both salt and freshwater of sufficient depth (5 feet [1.5 m] to usually 
less than 20 feet [6.1 m]) throughout their range. Shallow grassbeds with ready access 
to deep channels are preferred feeding areas in coastal and riverine habitats (USFWS, 
2001c).  They may also be encountered in canals, rivers, estuarine habitats, saltwater 
bays, and have been observed as much as 3.7 miles (6.0 km) off the Florida Gulf Coast.  
Between October and April, Florida manatees concentrate in areas of warmer water.  
Severe cold fronts have been known to kill manatees when the animals did not have 
access to warm water refuges.  During warmer months they appear to choose areas 
based on an adequate food supply, water depth, and proximity to fresh water. 
Manatees may not need fresh water, but they are frequently observed drinking water 
from hoses, sewage outfalls, and culverts.  
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Range and Population Dynamics: 
Between October and April, Florida manatees concentrate in areas of warmer water.  
During these winter months, the United States’ manatee population confines itself to 
the coastal waters of the southern half of peninsular Florida and to springs and warm 
water outfalls as far north as southeast Georgia.  Severe cold fronts have been known 
to kill manatees when the animals did not have access to warm water refuges.  During 
the summer months, they migrate as far north as coastal Virginia on the east coast and 
the Louisiana coast in the Gulf of Mexico (USFWS, 2001c).  They appear to choose 
areas based on an adequate food supply, water depth, and proximity to fresh water.     

During summer months, manatees disperse from winter aggregation areas, and are 
commonly found almost anywhere in Florida where water depths and access 
channels are greater than 3.3 to 6.6 feet (1.0 to 2.0 m) (O’Shea, 1988).  In the warmer 
months, manatees usually occur alone or in pairs, although interacting groups of five 
to ten animals are not unusual (USFWS 2001c).    

In the early 1980s, scientists tried to develop procedures for estimating the overall 
manatee population in the southeastern United States (USFWS, 2001c).  The best 
estimate throughout the State of Florida was 1,200 manatees (Reynolds and Wilcox, 
1987).  In the early 1990s, the State of Florida initiated a statewide aerial survey in 
potential winter habitats during periods of severe cold weather (Ackerman, 1995), and 
the highest count of 3,276 manatees was recorded in January 2001.  

Manatee occurrences appear to be increasing, and they have been regularly reported 
Amite, Blind, Tchefuncte and Tickfaw Rivers, and in canals in adjacent coastal 
marshes of Louisiana. (USFWS letter, march 4, 2010)  While rare, the potential exists 
for the manatee to be within the project area. 

Management and Protection: 
The most significant problem faced by manatees is death or injury from boat strikes 
(USFWS, 2001c).  Populations may also be adversely affected by cold weather and red 
tide outbreaks. Minimum flows and levels for warm water refuges need to be 
established to ensure their long-term availability for manatees.  Their survival will 
depend on maintaining the ecosystems and habitat sufficient to support a viable 
manatee population (USFWS, 2001c).  The focus of recovery is on implementing, 
monitoring, and addressing the effectiveness of conservation measures to reduce or 
remove threats that will lead to a healthy and self-sustaining population (USFWS, 
2001c). 

In addition to protection under the ESA, the West Indian manatee is protected under 
the Marine Mammal Protection Act (MMPA) of 1972.  The MMPA establishes a 
national policy for the maintenance of health and stability of marine ecosystems and 
for obtaining and maintaining optimum sustainable populations of marine mammals.  
It includes a moratorium on the taking of marine mammals.  The recovery planning 
under the ESA includes conservation planning under the MMPA (USFWS, 2001c).  
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4.4 Bald Eagle 
Status: 
Except for the distinct Sonoran Desert population segment in Arizona, the bald eagle 
was removed throughout its range from the federal list of U.S. threatened and 
endangered species on August 9, 2007.  To ensure the eagles continue to thrive, the 
U.S. Fish and Wildlife Service is working with the Louisiana Department of Wildlife 
and Fisheries to monitor eagles for at least five years.  If it appears that bald eagles 
again need the protection of the Endangered Species Act, the service can propose to 
relist the species.  Even though they are delisted, the bald eagle is still protected by 
the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act.  These 
laws require measures to continue to prevent bald eagle take resulting from human 
activities.   

Species and Habitat Description: 
Adult bald eagles have a dark brown body and distinctive white head and tail.  
Unlike their parents, juveniles have mottled brown and white plumage.  As they 
mature, juvenile eagles gradually acquire their adult plumage over the course of five 
years.  Most bald eagles reach breeding age at 4-5 years old, but many delay breeding 
until much older.  In the wild, bald eagles may live 15 to 25 years. 

Bald eagles are opportunistic feeders with fish comprising the majority of their diet.  
They will also prey on waterfowl, shorebirds, colonial waterbirds, small mammals, 
turtles, and carrion.  Because they rely on vision to hunt, eagles typically locate their 
prey from a perch and then swoop down and strike.   

In the southeast, bald eagles generally nest and breed between October and May.  The 
nesting season begins with courtship and nest building.  During the nesting season, 
eagles occupy and defend a territory.  A territory may include an active nest and 
alternative nests that are built and maintained but not used every year.  Nests are 
usually located near large bodies of water in mature or old-growth trees, snags, and 
rock outcrops.  In the project site, nests are located in the tallest cypress trees with 
limbs that can support a nest that can weigh more than 1000 pounds.  Most egg laying 
is completed by November and the eggs hatch at the end of the year.  Clutch size 
generally ranges from 1-3 and incubation lasts 5 weeks, by both sexes but the female 
rarely leaves the nest.  The eggs incubate for about 35 day.  The laying of eggs to first 
flight normally takes 16 to 18 weeks.  Eagles grow fast and can fly after 78 to 80 days.  
Active eagle nests in Louisiana are currently producing eaglets at an average rate of 
1.32 per nest per year.  

Bald eagles prefer habitats close to coastal areas, bays, rivers, lakes, or other bodies of 
water that reflect an availability of prey sources.  By May, most eagles in Louisiana 
have left the state and spend summers in the northern states.  Communal roost sites 
are common, especially in sheltered sites during the winter.           
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Range and Population Dynamics: 
In 1972, there were only six or seven nesting sites in Louisiana.  The Louisiana 
Department of Wildlife and Fisheries began making aerial surveys to monitor known 
existing eagles in 1984.  By 1985, the number of active nests had increased to 18.  In 
2004, there were 234 known nests.  Terrebonne Parish in south Louisiana is believed 
to contain the most breeding pairs and hosts about 60 active nesting sites. 

Eagles appear to be expanding into newer areas near interior fresh-water lakes and 
reservoirs.  Most of the known nests are located in the marshes between the 
Mississippi River and Vermillion Bay.  Those marshes are attractive to eagles because 
of abundant food sources and large cypress trees which are used as nesting sites. 

Management and Protection: 
The U.S. Fish and Wildlife Service also provides management guidelines and 
conservation measures to protect the bald eagle when they are most sensitive to 
human disturbance—during the nesting and wintering periods.  The bald eagle 
nesting period consists of 5 phases:  courtship and nest building, egg laying, 
incubation and hatching, early nestling, and late nestling.  Eagles are most sensitive to 
human disturbance during the courtship and nest building phase.  It is during this 
period that eagles are most likely to abandon nest sites.  In Louisiana, this phase 
generally occurs between October and January.  Even if human disturbance is 
avoided during the critical first phase, eagles continue to be extremely sensitive until 
the young have fledged in April. 

4.5 Wading Bird Colonies 
Common colonial wading birds that have been observed in southern Maurepas 
Swamp include black-crowned night-heron, great blue heron, great egret, green 
heron, little blue heron, snowy egret, tri-colored heron, white ibis, and yellow-
crowned night-heron, with anhinga a commonly associated water bird.  Despite the 
high species richness, densities are typically low, and large nesting colonies are absent 
or rare within the swamp, suggesting that suitable habitat may be limited (Stouffer et 
al 2005). 

Although wading bird nesting colonies were not observed within the project area, 
several wading bird species have nesting colonies located within an 8 mile radius to 
the project site (Figure A.2).  The status of these colonies, located to the north and east 
of the project area, is unknown (LNHP 2004). The species represented include the  
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Figure A.2. Location of Nearby Wading Bird Colonies 

 
great blue heron, great egret, and little blue heron.  Although these species are not 
listed as threatened or endangered, these breeding and nesting areas are of special 
interest and efforts should be made to lessen impacts.  Brief species descriptions are 
included below: 

Great Blue Heron: 
According to a 2001 survey, there are nine great blue heron colonial nesting sites 
located in close proximity to the blind river diversion project area.   Nesting colonies 
are often comprised of a few to hundreds of pairs and may include other heron 
species. Nests are generally located high in trees or on rock ledges in swamps and 
forested areas close to foraging habitat.  Clutch size is 3-7 and both parents incubate 
the eggs over the 25-29 day period.  Both parents also tend to the young which stay in 
the nest for 60-90 days.  Fledging success depends importantly on the success of 
parents in providing sufficient food when nestlings are 2-6 weeks old.  The great blue 
heron is considered secure and common in the region and is a species of least concern.  
Population numbers have been increasing in the area and are predicted to remain 
stable through at least 2050 (2050 Report). 

Little Blue Heron: 
According to a 2001 survey, there is one recorded little blue heron colonial nesting site 
located approximately four miles to the east of the project site north of US-61.  Little 
blue herons are wading birds that prefer low gradient, shallow freshwater habitats in 
which they forage for small aquatic animals and insects.  Nests are often found in 
trees and shrubs to about 4 meters above the ground or water, primarily adjacent to 
freshwater foraging areas.  Clutch size is 3-6 and both sexes incubate the eggs during 
the 22-24 day incubation period.  The young can leave the nest within 12  
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days and fledge within 4 weeks.  Although not observed as frequently as the great 
blue heron, the little blue heron is considered secure and common in the region and is 
a species of least concern.  Population numbers have been increasing in the area and 
are predicted to remain stable through at least 2050 (2050 Report).  

Great Egret: 
According to a 2001 survey, there is one recorded great egret nesting colony located 
approximate one mile north of the project site to the north of I-10.  This colony is the 
closest of all recorded nearby rookeries, and therefore, is the most likely to be affected 
by the implementation of the diversions.  They prefer low gradient, shallow water 
habitats including marshes, wooded swamplands, and tidal estuaries.  Great egrets 
generally nest in tall trees with other colonial water birds.  They commonly return to 
the same colony sites year after year.  Clutch size of 2-3 is common, and incubation of 
the eggs by both parents lasts 23-25 days.  Young are fledged at 6 weeks.   Great egrets 
are considered common and secure throughout Louisiana and are a species of least 
concern.  Population numbers have been increasing in the area and are predicted to 
remain stable through at least 2050 (2050 Report). 

5.0 Potential Effects of the Proposed Action  
The potential exists that any of the endangered or threatened species listed or species 
of special note may be present during proposed construction activities.  However, 
while individuals may be affected, it is unlikely that whole populations would be 
adversely affected by implementation of the proposed action.  

5.1 Gulf Sturgeon 
Potential Impacts of Water Diversion: 

According to NMFS, there is no critical habitat designated for Gulf sturgeon in the 
Blind River project area (Kimberly Clements, personal communication, 8/4/09).  In 
addition, the USACE Engineer Research and Development Center developed a report 
in June 2008 that evaluated the potential impacts of Lake Maurepas diversion projects 
to Gulf and pallid sturgeon.  The report determined Gulf sturgeon were unlikely to be 
affected by the diversion due to their absence in nearby stretch of the Mississippi 
River.  

A risk assessment for entrainment of Gulf sturgeon was not performed since this 
species is unlikely to be in this reach of the Mississippi River and thus unlikely to be 
entrained.  However, Gulf sturgeon are likely use or move through Lake Maurepas 
from tributary rivers on their annual migration to and from marine habitats.  
Therefore, potential project effects on the water quality of Lake Maurepas and their 
impacts on sturgeon must be examined.  In that regard, a review of the literature of 
Gulf sturgeon movements is instructive in understanding when Gulf sturgeon are 
likely to use Lake Maurepas and thus be influenced by project impacts (i.e. decreasing 
salinity and lower water temperatures).   
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Although some Gulf sturgeon may reside in Lake Maurepas, as they are known to do 
in Lake Pontchartrain, their use of the lake is likely to be during October or November 
and again during their return from marine habitats in the Mississippi Sound during 
February through April (ERDC 2008).  Since these fish are moving into or out of saline 
habitats and are not feeding, changes in temperature or salinity caused by the 
diversion of water from the Mississippi River seem unlikely to adversely impact their 
populations. 

5.2 Pallid Sturgeon 
Adult pallid sturgeon were collected only near the steep, vertical banks (sandbar 
“reefs”) close to the Gramercy bridge.  This habitat is similar to the littoral habitat of 
the proposed Blind River/Convent diversion sites. Consequently the probability of 
use of the site where the diversion structure will be constructed is high and very 
certain for sub-adult and adult fish.   

Potential Impacts of Water Diversion: 

Susceptibility of fish to the proposed culvert is high for juveniles, sub-adults and 
adults.  Pallid sturgeon in the Mississippi River are frequently found in the vicinity of 
man-made structures (e.g., dikes).  Such structures provide attractive areas of shelter 
from main channel water velocities.  They also provide hard, permanent substrates 
for benthic invertebrates and fishes eaten by pallid sturgeon (Hoover et al. 2007).  The 
likelihood that pallid sturgeon of any size would exploit a culvert (and any associated 
embayment) as a refuge and/or feeding ground is high. 

Susceptibility to water velocities in the culvert is high for juveniles, but only moderate 
for sub-adults and adults due to greater swimming capabilities of larger fish.  
Swimming speeds, based on endurance, however, are highly variable among (and 
within) age classes.  Escape speeds (i.e., swimming speeds that can be maintained for 
up to one minute) have been measured for juvenile pallid sturgeon 74-205 mm FL and 
range from 35-75 cm/s (Hoover et al. 2005).  Escape speeds for sub-adult and adult 
pallid sturgeon have not been measured but are probably in excess of 120 cm/s.  This 
estimate is based on data for shovelnose sturgeon which have nearly identical 
swimming endurance to pallid sturgeon (Adams et al. 1997).  If flows approach this 
range, entrainment of most juveniles and some of the slower-swimming larger fish 
would be likely.  

Risk of pallid sturgeon entrainment could be reduced in several ways.  Withdrawal of 
water from the surface of the river would make entrainment less likely since pallid 
sturgeon swim close to the river bottom and rarely approach the water’s surface (Kirk 
et al. 2007).  Also, larger gates, or a greater number of gates, to distribute flow would 
make it possible for sturgeon to resist flow by creating water velocities lower than 
recorded and estimated escape speeds (Kirk et al. 2007).  Rough or complex substrates 
(e.g., scarified concrete, rip rap, etc.) directly in front of the gates would also enable 
pallid sturgeon to resist entraining flows by providing low-velocity boundary layers 
and by enabling alternative low-energy station-holding behaviors such as creeping, 
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hunkering, and tail-bracing to be used by fish (Hoover et al. 2005).  Seasonal 
restrictions on diversion could minimize likelihood of entraining spawning adults 
(e.g., early spring) or juveniles (e.g., late spring, early summer). 

Since some entrainment of pallid sturgeon is possible, mitigation strategies should at 
least be considered and studied.  Due to brood stock availability, genetic and 
behavioral considerations, and a lack of understanding of sturgeon demographics, 
culture and release of pallid sturgeon should be a last option (Kirk et al. 2007).  
Mitigation resources would be better used in gaining an improved understanding of 
pallid sturgeon demographics, swimming capabilities, and the hydraulic 
characteristics of the diversion structure (Kirk et al. 2007).  If studies show that the 
local population of pallid sturgeon is robust, then some incidental losses will likely 
have little impact upon the population.  

Due to documented populations near the diversion site, the proposed project 
activities have the potential to adversely affect pallid sturgeon. However, the 
entrainment risk is low for juveniles due to low likelihood of occurrence in the project 
area, and moderate for sub-adults and adults due to presumed lower limits on 
swimming capabilities of some individual fish  

5.3 West Indian Manatee (Trichechus manatus) 

Should any manatees be encountered during the proposed activities, an on-board 
observer would notify the proper personnel, and harmful activities (e.g., dredging) 
would be temporarily suspended until the animal(s) moves out of the area of 
operations.  Any disturbance to the manatee would only be temporary during 
construction activities, and would result in temporary displacement.  The manatees 
would likely move and relocate to other nearby areas for foraging or resting purposes.  

Because the West Indian manatee may occur in the project vicinity, the Contractor 
shall instruct all personnel associated with the project of the potential presence of 
manatees in the area, and the need to avoid collisions with these animals.  All 
construction personnel shall be advised that there are civil and criminal penalties for 
harming, harassing, or killing manatees, which are protected under the Marine 
Mammal Protection Act of 1972 and the Endangered Species Act of 1973.  The 
Contractor shall be held responsible for any manatee harmed, harassed, or killed as a 
result of construction activities not conducted in accordance with these specifications.  

Special Operating Conditions If Manatees Are Present in the Project Area 

If a manatee(s) is sighted within 100 yards of the project area, all appropriate 
precautions shall be implemented by construction personnel to ensure protection of 
the manatee.  These precautions include the operation of all moving equipment no 
closer than 50 ft of a manatee.  If a manatee is closer than 50 ft to moving equipment 
or the project area, the equipment will be shut down and all construction activities 
will cease.  Construction activities will not resume until the manatee has departed and 
the 50-foot buffer has been re-established.  
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In addition, if a manatee(s) is sighted in the project area, all vessels associated with 
the project shall operate at "no wake/idle" speeds at all times while in waters where 
the draft of the vessel provides less than a four-foot clearance from the bottom, and 
vessels will follow routes of deep water whenever possible.  If siltation barriers are 
used, they will be made of material in which manatees cannot become entangled, are 
properly secured, and are regularly monitored to avoid manatee entrapment.  Any 
sightings of manatees, or collisions with a manatee, should be reported immediately 
to the Corps of Engineers.  

5.4 Bald Eagle 
The local population of nesting Bald Eagles in the Maurepas Swamp has increased 
steadily since 1988, and productivity is stable (Stouffer et al. 2005).  In 2005-2006, the 
17 active Bald Eagle nests in Maurepas Swamp constituted nearly 6% of the active 
nests in Louisiana (Stouffer et al. 2005).  Three active nests have been located within 
project boundaries, and October 2009 field surveys documented several eagle 
observations  One of the nests, nest 134B, is located far enough away from proposed 
construction activities that impacts should be minimal.  However two nests, nest 393 
and 174 (presently inactive at last report), are located relatively close to diversion 
alternatives.  Nest 393, in particular, is located within several hundred yards of the 
terminus of the proposed Romeville diversion alternative.  Therefore, measures must 
be taken to avoid impacting the eagles, especially during the breeding season.  
Specific measures will be discussed below.   

Effects of Diversion Construction on Bald Eagles 
Construction activities within the project area that encompasses the Maurepas Swamp 
may come into contact with bald eagles.  Bald eagles migrate north in mid-May and 
do not return to the project area until October.  It is prudent to complete construction 
in bald eagle nesting areas during non-nesting periods.  If construction activities must 
be completed during nesting and rearing months, the U.S. Fish and Wildlife Service 
has guidelines and recommendations that will be followed (USFWS 2006). 

According to The USFWS National Bald Eagle Management Guidelines, the proposed 
action would fall under “Category A,” which includes construction of roads, trails, 
canals, power lines, and other linear activities, and alteration of shorelines or 
wetlands. Table 1 provides the guidelines for activities in Category A.. 
 
Table 1. Closest distances activities in Category A should be 
conducted relative to the location of a bald eagle nest. 
Visibility 
 

If there is no similar activity 
within 1 mile of the nest 
 

If there is similar activity closer 
than 
1 mile from the nest 
 

If the activity 
will 
be visible from 

660 feet. Landscape buffers 
are 
recommended 

660 feet, or as close as existing 
tolerated activity for similar 
scope. 
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the nest 
 

 Landscape buffers are 
recommended. 
 

If the activity 
will 
not be visible 
from the nest 
 

330 feet. Clearing, external 
construction, and 
landscaping 
between 330 feet and 660 feet 
should be done outside 
breeding 
season. 
 

330 feet, or as close as existing 
tolerated activity of similar scope. 
Clearing, external construction, 
and 
landscaping within 660 feet 
should be 
done outside breeding season 
 

Source, USFWS, 2007. 

Effects of Diversion Operation on Bald Eagles 

Diversion canal operation is expected to decrease salinity in the Maurepas Swamp, 
which should have positive effects on Bald Eagles.  Watts et al. (2006) found that 
population growth, nesting density and productivity of Bald Eagles was negatively 
correlated with salinity in Chesapeake Bay.  One reason for the correlation between 
decreased eagle productivity and salinity may be the long term effects of saltwater 
intrusion on forest health and nest tree survival.  Some nesting territories on the 
southern and eastern shores of Lake Maurepas, where salinity and baldcypress 
mortality are highest, may be completely deforested in less than a decade if current 
trends continue (Shaffer et al. 2003).  The size and health of the Bald Eagle population 
in Maurepas Swamp depends on the population of suitable nest trees (Stouffer et al. 
2005).  Suitable snags may be utilized but they will eventually fall during large storm 
events.  Therefore, it is essential that salinity be reduced to produce replacement nest 
trees to maintain the Bald Eagle population in Maurepas Swamp.  In addition, a 
reduction in salinity may increase the populations of preferred, freshwater forage fish, 
thus increasing Bald Eagle population growth rates and breeding density (Stouffer et 
al. 2005).   

Diversion of Mississippi River water into Maurepas Swamp may expose Bald Eagles 
to elevated levels of several aquatic contaminants including metals, polycyclic 
aromatic hydrocarbons, pesticides, herbicides, and volatile organic compounds 
(Stouffer et al. 2005).  A screening-level risk assessment for Bald Eagles suggested 
there is a low magnitude risk associated with diverting Mississippi River water into 
Maurepas Swamp based on maximum concentrations of Mercury, Nickel, and DDX 
(Battelle 2005).  Mercury concentrations in fish sampled from Lake Maurepas were 
lower than those from the Mississippi River, so Bald Eagles should not be at greater 
risk of exposure from a diversion of water into the swamp (Battelle 2005).  In addition, 
Bald Eagles have been observed flying out of Maurepas Swamp to foraging sites 
along the Mississippi River.  This suggests that some resident Bald Eagles will not 
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experience increased risk of exposure to environmental contaminants from diversion 
operation.   

5.5 Wading Bird Colonies 
Effects of Diversion Construction on Wading Birds 

Diversion construction is not expected to negatively impact any active nesting wading 
bird colonies.  

Effects of Diversion Operation on Wading Birds 

Diversion operation is expected to increase primary productivity of the Maurepas 
Swamp ecosystem (Stouffer et al. 2005).  This should benefit wading bird populations 
by restoring diminishing suitable swamp forest habitat and increasing abundance of 
forage fish and crayfish in the affected area.  Increased food availability should 
increase the carrying capacity of wading birds within the Maurepas Swamp.   

However, the deeply flooded area near the diversion outfall will be unavailable for 
foraging for most wading birds during diversion operation.  Fortunately, most 
wading birds are able to disperse many miles to alternative foraging areas and can 
return during periods of diversion inactivity.  The abundance and availability of 
foraging habitat and prey items for wading birds in the constructed diversion canal 
will depend on the velocity and turbidity of the water.  It is expected that foraging 
habitat and prey availability will be at a maximum when the diversion is operated at 
low flow volume.   

Diversion operation is expected to increase the productivity of herbaceous vegetation 
in the interior swamp.  This may eventually result in increased elevation and could 
reduce the amount of area with standing water in Maurepas Swamp for foraging 
wading birds (Stouffer et al. 2005).  In the short-term, increased vegetation may 
reduce foraging habitat for wading birds that utilize open, interior sites.  These 
negative impacts should be offset by increased food availability and nesting sites.   

Wading bird colonies are frequently situated over water, which provides protection 
against predation.  Therefore, increased flooding may generate more suitable nesting 
habitat in Maurepas Swamp.   

Chemical contaminants in water diverted into Maurepas Swamp from the Mississippi 
River are of concern to higher-order predators that may bioaccumulate these toxins.  
Eggshell thinning and nest success of common wading bird species in Maurepas 
Swamp do not appear to be significantly affected by contaminants (Stouffer et al. 
2005).  This may be due to the fact that most of these species, except the Great Blue 
Heron, forage upon smaller fish than top avian predators.  However, Great Blue 
Heron populations should not be negatively affected by high toxin concentrations as 
they appear to be lower in the Mississippi River than in the Maurepas Swamp 
(Battelle 2005).   
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