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ENVIRONMENTAL PROTECTION AGENCY
INTERFIRST TWO BUILDING, 1201 ELM ST.
DALLAS, TEXAS 75270

RECOMMENDED DETERMINATION TO PROHIBIT, DENY, OR RESTRICT
THE SPECIFICATION, OR THE USE FOR SPECIFICATION, OF AN AREA
AS A DISPOSAL SITE

INTRODUCTION:

The Regional Administrator of Region 6 of the Environmental Protection Agency
(EPA) is recommending, by way of this notice, that the Administrator of EPA
invoke the provisions of Section 404(c) of the Clean Water Act (33 U.S.C.
1251 et seq.). Section 404(c) provides that the EPA Administrator is autho-
rized to prohibit the specification (including the withdrawal of specifica-
tion) of any defined area as a disposal site, and he is authorized to deny
or restrict the use of any defined area for specification (including the
withdrawal of specification) as a disposal site, whenever he determines,
after notice and opportunity for public hearing, that the discharge of
dredged or fill materials into such area will have an unacceptable adverse
effect on municipal water supplies, shellfish beds and fishery areas
(including spawning and breeding areas), wildlife, or recreation areas.

The procedures for implementation of 404(c) are set forth in 40 CFR 231,

Although one particular project (the Harvey Canal-Bayou Barataria Levee
Project) is the focus of related court action (discussed below), there is
no pending permit appplication currently being considered for the area in
question by either the EPA or the U.S. Army Corps of Engineers (Corps).
This action, therefore, is not an EPA “veto" of a Corps permit decision.
Instead, the Regional Administrator is recommending a restriction on the
use of the site described below. The restriction would be applicable to
future permit applications* and to proposals for using the area as a Corps
of Engineers dredged material disposal site,

*+ Substantial physical, biological, and other changes have occurred to
warrant a new Section 404 application and/or review associated with any
proposal to proceed with the original design, or another design, of the
Harvey Canal-Bayou Barataria Levee Project.
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The Regional Administrator's decision to initiate the 404(c) process came
about at this particular time partly as a result of recent judicial action.
A suit was filed in 1977 by landowners who were interested in the completion

‘of a project, which originated in the 1960's as a Corps flood control project

{Harvey Canal-Bayou Barataria Levee Project). The landowners wanted the
project completed according to the original aesign, This original design
included levee-building, construction of a pumping station, and closure
of some waterways. Lland reclamation benefits would have been realized
through the drainage of wetlands.

Over the years, EPA (and other agencies) continually objected to the original
project design because of the potential significant adverse effects (primarily
drainage of the wetlands) upon on this productive wetland ecosystem, In 1975,
EPA recommended a modified design, which would replace the dams with flood
gates and which would require that, if a pumping station was needed for flood
control, it be operated so as to maintain the integrity of the wetlands.
Although the Corps of Engineers actually accepted this recommendation at one
point* (COE, Nov. 16, 1976) implementation of it was pre-empted by a law

suit filed by landowners who would have benefited from the drainage project.

The latest step in the landowner's law suit occurred in the U.S. District

Court for the Eastern District of Louisiana (on remand from the U.S. Court

of Appeals for the 5th Circuit). Judge Lansing Mitchell issued an order

which, in part, allowed EPA until December 18, 1984, to initiate a Section 404(c)
proceeding on the project as originally designed. On December 18, 1984, EPA
Region 6 initiated the 404(c) process with respect to that portion of the Bayou
aux Carpes swamp owned by those landowners.

By the same action EPA initiated the 404(c) process for an additional area
adjoining that property, but outside of the realm of the area being considered
in the specific case before the District Court. Together, both of these tracts
comprise the approximately 3,000 acre Bayou aux Carpes study area, which is
the subject of this recommendation. The impacts from both the originally
designed Harvey Canal-Bayou Barataria Levee Project and other activities which
would require a Section 404 permit have been evaluated.

*The Corps of Engineers subsequently denied a permit application from
Jefferson Parish for constructing a pumping station at Bayou aux Carpes.
The application was submitted in response to an order from the 24th
Judicial District Court, State of Louisiana.
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On May 10, 1985, EPA Region 6 issued a proposed determination* to prohibit the
specification of the Bayou aux Carpes study area for the discharge of dredged
or fill material. This proposal was made based on the 1ikelihood of unaccept-

able adverse impacts to shellfish beds or fishery areas (including spawning
‘and breeding aregs). wildlife, and recreation resources.

A public hearing was conducted in Gretna, Louisiana on June 18, 1985 in

order to accept comments on the proposed determination. Public participation
at the hearing and during the comment period (ending August 19, 1985) was
substantial., Support was expressed both for and against the proposal. The
EPA proposal was supported by the National Park Service, the U.S. Fish and
Wildlife Service, the National Marine Fisheries Service, the Louisiana
Department of Wildlife and Fisheries, the Louisiana Department of Natural
Resources, numerous environmental and civic groups, and many citizens with

an interest in the area. Those opposing the proposal included some owners
of land within the study area and several business organizations promoting
the industrial development of the Gulf Intracoastal Waterway (Bayou Barataria)

frontage.

The U.S. Army Corps of Engineers has also requested that EPA exclude from
the proposed restriction an area for the disposal of dredged material from
the Gulf Intracoastal Waterway (Bayou Barataria). That segment of the
waterway has never been dredged since the initial construction. According
to the Corps (COE, Aug. 15, 1985), the segment is not expected to require
maintenance in the near future. The adverse impacts to fish and wild
resources as a result of such disposal are projected to be sign1fic ileg
unacceptable, as discussed below. For that reason, alternative disposal
sites should be utilized if and when maintenance dredg1ng is required along
this approximately 3.7 mile segment of the 95 mile project between the
Mississippi River and the Atchafalaya River,

DESCRIPTION OF THE SITE:

The Bayou aux Carpes study area is located approximately 10 miles south of
New Orleans, Louisiana, on the “West Bank" of Jefferson Parish, The area
is bounded on the north by the east-west Estelle Pumping Station Outfall
Canal, on the east by the Plaquemines-Jefferson Parish line, on the south
by Bayou Barataria and Bayou des Familles, and on the west by State Highway
3134 and the “Vee-Levee” pipeline canal. The geographic coordinates are:

* published in the Federal Register on May 17, 1985.
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Range 23 East, Township 15 South, Portions of Sections 13, 14, 55, 67, §9;
Range 24 East, Township 14 South, Portions of Sections 55, 81, 82; and
Range 24 East, Township 15 South, Portions of Sections 48, 49, 50, 52, 57.

Maps of the study area are attached.

The southwest border of the study area is adjacent to the Barataria Unit
of the Jean Lafitte National Historical Park. About 600 acres of the
Barataria Unit 1ies within the Bayou aux Carpes drainage area. The Park
lands are hydrologically connected to the Bayou aux Carpes study area via
four sets of culverts under Louisiana Highway 3134.

The Bayou aux Carpes study area is a part of the Barataria Basin hydrologic
unit, The area is subject to slight tidal effects and appears primarily as
a freshwater to weakly brackish aquatic system. Wind appears to be the
primary force affecting water levels in the study area. Water transport
from Bayou aux Carpes to Bayou Barataria is generally rapid and directed
towards Barataria Bay. The potential for flooding over the majority of the
study area due to rising water in Bayou Barataria exceeds 50 percent of the
time (EPA, Jan. 1985).

Levees span virtually the entire perimeter of the Bayou aux Carpes study
area, The two mile long Southern Natural Gas Pipeline canal provides the
primary hydrological connection between the study area and Bayou Barataria
(Gu1f Intracoastal Waterway) and, ultimately, Barataria Bay. During the
construction of the Southern Natural Gas Pipeline Canal and several shorter
unmaintained drill hole canals (no producing wells exist in the study area)
dredged materials were deposited along the canal banks. The levees generally
rise no more than a few feet., Aside from the relatively flat topography,
numerous breaks in the levees and the unfilled area at the head of the
Southern Natural Gas Pipeline Canal provide a pathway for surface water to
exchange between the canals and surrounding swamps and marshes. Remnants
of the original Bayou aux Carpes waterway are unleveed, thus allowing
surface water to sheet flow across to the adjoining wetlands.

The study area is a diverse estuarine ecosystem covering approximately

3,000 acres in the upper reaches of the Barataria Bay Basin, Approximately

71 percent of the study area is comprised of forested wetlands, shrub
wetlands, and cypress swamps while approximately 21 percent is represented

by marshlands, ponds, and open waterways. The remainder of the study area
consists of land classified as old orchard, residential, agricultural, indus-
trial, wooded upland, and grassland associated with levees and roads (EPA, June

Bald cypress (Taxodium distichum), tupelo-gum (Nyssa aquatica), green ash
(Fraxinus pennsylvanica), and red maple (Acer rubrum), are common overstory
vegetation in the forested wetland areas while softstem bullrush (Scirpus
validus), bulltongue (Sagittaria falcata), pennywort (Hydrocotyle bonariensis),
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iris (Iris giganticaerulea), smartweed (Polygonum spp.), spikerush (Eleocharis
spp.) and alligator weed (Alternanthera philoxeroides), are typical of the

marsh regions of the study area. Water-hyacinth (Eichhornia crassipes), and

duckweed (Lemna spp.) characterize the floating vegetation of the bayou and
canals in the study area (EPA, June 19, 1985 and USFWS, 1985).

ECOLOGICAL VALUES ASSOCIATED WITH THE SITE:

As 1t currently exists, the Bayou aux Carpes study area is a viable and valuable
wetland area*, which is a functioning component of the Barataria Bay and estuarine
system, Seasonally flooded forested wetland areas, such as are found here, are
considered among the most biologically productive of all wetland ecosystems.
Despite the existing alterations, mainly levees and canals, the Bayou aux Carpes
study area provides local and regional benefits in terms of water storage and
release, habitat for the production and growth of freshwater and estuarine

fish and shellfish, nutrient processing, and a source of organic matter for

export to Barataria Bay. These values are elaborated upon below.

A. Llocal Values

The assemblage of finfish species is diverse and is indicative of a stable
fisheries community in a relatively unstressed environment. Water quality

fs good and there is adequate interchange between the waterways and adjacent
wetlands to allow for their use as spawning and nursery areas (EPA, Jan. 1985;
LDNR, July 1985; USFWS, 1985). The interchange of water also promotes signifi-
cant nutrient and detrital transport (EPA, Jan, 1985).

At least twenty-three species of freshwater fishes are reported to be associ-
ated with the Bayou aux Carpes drainage area. The area provides sport fishing
opportunities for channel and blue catfish, sunfish, bluegill, and largemouth
bass (EPA, Jan. 1985; Day, 1984; USFWS, 1985).

The local fishery resource value assumes an even broader geographical signifi-
cance since adult and juvenile forms of some freshwater species move from

the traditional freshwater regions of the Barataria Basin towards the Gulf

in the fall and early winter. There they replace marine species immigrating
from the estuary to the Gulf, As summer approaches, salinity and temperature
fncrease and the freshwater forms retreat back to the upper freshwater zones
of the basin (Day, 1984).

* Within the study site, several areas of non-wetlands occur (approximately
150 acres in total), primarily along the natural levee ridge of Bayou des
Familles.




I N I e ——— JiN AN SE AR

|

THEICLE N
-6- 000009

In addition to finfish, field sampling (EPA, Jan. 1985) yielded 14 taxa of
macroinvertebrates from stations -in the canals and bayou and 27 taxa of
macroinvertebrates from the marsh and swamp areas. Many of these macro-
fnvertebrates (juvenile crawfish, grass shrimp, and amphipods) are important
as fish food items, Others, including blue crab and adult red swamp crawfish,
are of direct commercial value. :

The study area also provides valuable habitat for a diversity of wildlife
species. The marshlands and forested wetlands provide feeding, resting,
nesting, and escape habitat to numerous species of game and nongame mammals
and commercially important furbearers, songbirds, raptors, migratory and
resident waterfowl, wading birds, woodpeckers, other birds, and many species
of amphibians and reptiles (USFWS, 1985),

During the field studies (EPA, Jan. 1985 and USFWS, 1985), at least 70
species were observed, including nine species of amphibians, 10 species of
reptiles, 45 species of birds, and six species of mammals (EPA, Jan. 1985
and USFWS, 1985). Of those species observed, the wood duck, bald eagle,
and American alligator are considered by the Fish and Wildlife Service to
be National Species of Special Emphasis., In addition, the pileated wood-
pecker has been highlighted by the Fish and Wildlife Service Regional
Resource Plan for the Southeast Region. The endangered bald eagle is known
to nest in the general vicinity of the Bayou aux Carpes study area. At least
three bald eagle nests have been documented within a 10 mile radius of this
area (USFWS, Nov. 13, 1984),

B. Regional Values

1. Hydrology

The relatively flat topography of the study area, in combination with the
low and/or broken levees, enhances the capacity of the study area to detain
surface waters and affect a slow release to downstream systems. The water
storage capacity of the study area was confirmed by measuring the cyclic
chloride concentrations of swamp water discharged to Bayou Barataria and by
monitoring a dye tracer. The storage capacity is significant in that
water which is frequently introduced into the study area from Bayou Barataria
contains urban runoff from the surrounding area. While the water is tem-
porarily detained in the Bayou aux Carpes area, heavy metals are deposited
in the sediments. Also, inorganic nitrogen is biologically processed

into other compounds, including plant and animal matter, which are then
subject to export to downstream areas (EPA, Jan. 1985 and Day, 1985).

2. Contribution to the Barataria Bay Estuary
Barataria Bay is one of the most productive estuarine areas along the

Louisiana coast. Louisiana estuaries owe their high level of productivity
to the extensive systems of marshes and swamps in the upper basins. These
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upper basin regions, such as the Bayou aux Carpes study area, provide the
drainage necessary to maintain the broad, stable brackish zones in the
estuary (Day, 1984). ' '

‘7&

EPA field studies (EPA, Jan. 1985) demonstrated a hydrological connection
between the study area and the Barataria Bay estuary. This pathway appears
to have been operational each month of the year in 1984, thus providing a
route for the exchange of both nutrients and aguatic life,

Field data indicate that the Bayou aux Carpes study area is seasonally
brackish and several of the species collected in the area can tolerate both
fresh and saline environments. Observations of bay anchovy, striped mullet,
threadfin shad, tidewater silverside, and blue crab provided recent evidence
of ingress and egress by estuarine organisms (EPA, Jan. 1985 and USFWS, 1985).
The Louisiana Department of Natural Resources has stated that “these wetlands
provide not only important wildlife habitat, but act as nursery grounds for
many estuarine dependent species of recreational and commercial value to

the State of Louisiana” (LDNR, July 10, 1985).

EPA has found that habitats further downstream rely on the freshwater wet-
lands in the study area for their sources of important nutrients. The
forested wetlands of the upper Barataria Basin export large amounts of
nitrogen, phosphorus, and carbon to the estuaries of the lower basin.

This 1s a major source of the energy which fuels the high productivity of
the Louisiana coastal ecosystems (Day, 1984).

The amount of plant biomass produced in the study area, although not directly
measured, appears to be comparable to that measured in nearby sites (Conner
and Day, 1976; EPA, Oct. 1980; USFWS, March 1982; USFWS, March 1984) exhibit-
ing similar species composition. This plant biomass is significant because
it serves both as an important direct food source for numerous species of
fish and wildlife that 1ive on or visit the project site, and as a source

of detritus (i.e., plant and animal material undergoing various stages of
decay by the action of bacteria and fungi). Detrital material constitutes

a large fraction of the diet of fishes and invertebrates and thereby con-
tributes to the downstream estuarine food webs. By this mechanism, recrea-
tional and commercial fish and shellfish resources are supported.

EPA field and laboratory studies confirmed that the Bayou aux Carpes study
area is a source of organic carbon and nitrogen to Bayou Barataria, leading
to Barataria Bay. Nutrient exchange measurements and dye tracer Studies
verified the export mechanism. During the study perfod, water transport

from Bayou aux Carpes to Bayou Barataria was rapid and directed towards
Barataria Bay. Traced waters leaving the Bayou aux Carpes study area via

the Southern Natural Gas Pipeline canal traveled downstream in Bayou Barataria
a distance of six miles in less than 24 hours (EPA, Jan. 1985).

The denitrification process is an efficient and important function of
forested swamps, as well as tidal marshes. The biologfcal cycling of in-
organic nitrogen was evident in the Bayou aux Carpes study area. Bayou
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Barataria was found to be the primary source of inorganic nitrogen and the
study area was found to be a principal site for its assimilation into
other nitrogen forms, such as animal and plant protein, Concentration -
gradient studies revealed that the study area is a significant source of
?;gggic matter exported to the lower Barataria estuarine system (EPA Jan,

In summary, EPA studies confirm the determination of the Louisiana Depart-
ment of Natural Resources that the Bayou aux Carpes study area “plays a
vital role in the functioning of the estuarine system by contributing
organic matter and acting as a buffer between adjacent developed areas and
the lower estuary.” Further, the state agency advised EPA that the study
area is "an important element in the upper Barataria estuary and will be
considered a key component of the system when the Louisiana Department of
Natural Resources initiates a future study for special area management of
the upper Barataria basin" (LDNR, July 10, 1985).

-8~

3. Recreation

The Barataria Unit of the Jean Lafitte National Historical Park 1ies within
the same drainage basin as the Bayou aux Carpes study area and is ecologically
similar to the study area. Since there is a direct hydrological connection,
ecological conditions in the study area have a strong influence on the

600 acre Park segment. The vegetation within the Park contains signifi-
cant undisturbed areas of three major forest types: ridge, bottomland hard-
wood, and cypress-tupelo. Most natural levee areas in south Louisiana

have been extensively developed and the study area is one of the very few,
and perhaps the only protected area, where all three communities remain

in the natural state (Day, 1984). Park management plans call for the unit
to be maintained as a “protected representative natural community subzone"

(NPS, Oct. 12, 1984).

The Park Service has also placed an emphasis on this area as an education-
al resource. An interpretative walkway traverses typical bottomland
forested wetlands, then enters a cypress-tupelo swamp. The trail receives
high visitor use and is a major tool in the Park's education program. In
addition, an “environmental education group use site” that is planned
would rely heavily on the swamp area adjacent to the Bayou aux Carpes
study area (NPS, Oct. 12, 1984 and NPS, Aug. 7, 1985).

Recreational opportunities such as boating, fishing, trapping, and some
hunting are also available within the bounds of the study area. The
public currently has access to portions of the tract by way of the
major watercourses.

C. Summary of Values Assessment

The recent EPA Section 404(c) evaluation has confirmed the conclusions
regarding the ecological values of the study area which were described
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in the March 31, 1976, EPA Region 6 review of the Harvey Canal-Bayou Barataria
Levee Project (Appended to EPA, Jan., 1985). The site is a productive and
functioning component of the Barataria Bay system. The ecological and -
recreational values are numerous and are evident at both the local, on-site
level as well as the broader regional level.

POTENTIAL ADVERSE IMPACTS OF SECTION 404 PERMIT ACTIVITIES:
A. Cumulative and Regional Impacts

As reported by the Department of Commerce (USDC, 1980), Louisiana is the
third ranking state in fisheries employment and the state*s estuarine
system produces 28 percent of the nation's fishery harvest, The Corps
of Engineers recently estimated that 40 percent of the nation’s fur
catch came from coastal Louisiana marshlands. They also report that
*[s)portsmen spend 25 million user-days each year hunting and fishing in
this incredibly productive area. In 1983, the value of the fish and
wildlife resources was $450 million" (COE, 1984).

The national and statewide significance of these resources was summarized
by the Department of Commerce thusly: “The coastal and marine resources of
the Louisiana coastal zone, including living and non-1iving resources,
recreation, fish, wildlife, estuarine, and water and land resources, are
values of prime importance to the people and economy of the State and the
nation." And yet, it is an area experiencing increasing pressures for
wetland conversion and economic development (LDTD, 1978 and USDC, 1980).

In a report to the Joint Legislative Committee on Natural Resources, Dr.
Sherwood Gagliano stated that over the last 80 years, over 800,000 acres
of land in coastal Louisiana have been lost. Approximately 58 percent of
this has occurred over the past 25 years. In other words, his findings
clearly indicate a geometric, rather than arithmetic, rate of coastal land
loss in Louisiana (Gagliano, 1981).

Recent losses of forested wetlands in the state are on the order of 87,200
acres annually (USFWS, March 1984) and the losses of estuarine wetlands in
Louistana have been reported at a rate of 25,000 acres, or 40 square miles,
per year (USFWS, March 1984; COE, 1984; Dozier et al,; and Gagliano, 1981).
This ts extremely significant in 1ight of the fact that Louisiana possesses
approximately 41 percent of the coastal marshes in the coterminous U.S.
(COE, 1984). Aside from the biological, water quality, recreational, and
flood protection benefits which are being affected, economic impacts are
also being realized. The U.S. Fish and Wildlife Service has found that
Louisiana’s “multi-million dollar commercial inshore shrimp fishery is
directly proportional to the area of intertidal emergent wetland® (USFWS,

March 1984).

The causes cited for these wetland 1osses include such natural phenomena
as coastal subsidence and compaction, erosion, and sea level rise, and
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such anthropogenic causes as channelization, levee construction, canal
dredging, subsidence due to mineral extraction, agricultural expansion,

and urban expansion, Many of the second group of activities fall under

the jurisdiction of Section 404 of the Clean Water Act. In fact, 1t has
been predicted in a report by the Department of Commerce that “if the
present draining and filling operations for urban and commercial development
ifn the coastal area continue at the current rate, an additional 186,000
acres of the state's wetlands will be lost by the year 2000" (USDC, 1980).

The same types of activities causing significant statewide coastal wet-
land losses are also reported by the Department of Interior as major influ-
ences fn the Barataria Basin, within which the study area lies (USFWS,
1983). The Louisiana Department of Transportation and Development (LDTD,
1976) has calculated the total land loss of Barataria Basin wetlands as
being 44,800 acres by 1970.

A significant and adverse cumulative effect would result if the study area
wetlands were to be drained or converted to urban or agricultural uses.
The upper Barataria Basin wetlands are increasingly being ringed by urban
development. This can be seen along the Bayou des Familles ridge to the
northwest of the Estelle Pumping Station Qutfall Canal. Also, the effects
of pumping upon habitat similar to that of the study area may be seen im-
mediately west of that canal.

In order to evaluate the potential cumulative effects of the loss or degrad
tion of the 3,000 acre study area wetland tract within the contéxt of the
Barataria Basin, a general idea of the scale of the economic value of the
tract was found useful. The value of an acre of wetland in the Barataria
Basin has been estimated to be $9,058.93 annually (USDC, 1980 and USF¥S,
May 1984). This value was computed in 1978 and accounts for only commercial
and recreational fishing, commercial trapping, and recreation. The figure
does not account for all benefits provided by the wetlands, omitting such
factors as flood control and waste treatment. Using this estimate, a
predictably conservative value of the study area wetlands in terms of

fish, wildlife, and recreation benefits alone would amount to approximately
$27 million annually. This estimate would not account for the additional
positive influences from the hydrologically connected Jean Lafitte National
Historical Park. The value might also be considered understated because
the study area represents a notable portion, roughly four percent of the
periodically flooded marsh and swamp area in the expansive Barataria Basin
(derived from USFWS, 1983). The Barataria Basin is responsible for a
large, 1f not the largest, share of Louisiana‘s total commercial fishery
harvest (Crafg and Day, 1977 and EPA, Jan. 1985).

Therefore, based on EPA's findings of the wetland values and functions of
the Bayou aux Carpes study area, it can be seen that unacceptable adverse
cumulative and regional impacts would be 1ikely to result from the loss or
degradation of these wetlands.
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B. Jean Lafitte National Historical Park

Adverse effects upon recreation (primarily from the potential loss of
sport fishing and hunting opportunities) associated with the deposition of
dredged or fi1l material within the study area is predictable and has been
substantiated by a high level of public concern throughout the public
hearing comment period. Also of great concern with regard to recreational
opportunities are the potential effects which some disposal activities
might have on the Jean Lafitte National Historical Park, The core area of
the Barataria Marsh Unit of the Park, administered by the National Park
Service, adjoins the Bayou aux Carpes study area on its western border and
has a direct hydrological and ecological connection to the study area.

Completion of the Harvey Canal-Bayou Barataria Levee Project as originally
proposed, or any other project which would have the effect of draining,
drying, or hydrologically isolating the Bayou aux Carpes study area, would
adversely affect the Jean Lafitte National Historical Park,

The hydrological relationship is such that attempts to drain or signifi-
cantly alter the hydrology of the study area would result in adverse hydro-
logical alterations within the Barataria Unit of the Park. These changes
would have a significant and undesirable effect on recreational use of the
Park and would seriously diminish the capacity of the Park to meet its
legislative directive to “"preserve for the education, inspiration, and
benefit of present and future generations significant examples of natural
and historical resources of the Mississippi Delta region..." (Public Law
95-625, November 10, 1978).

Park Superintendent James L. Isenogle stated at the public hearing that
completion of the Harvey Canal-Bayou Barataria Levee Project,

"would so profoundly impact the aquatic system of the Barataria
Unit of the Park as to invite serious questions as to the area's
viability as a part of the National Park system. It should be
noted that Public Law 95-625, the law that authorized the park,
also established a park protection zone contiguous to the core
of the Bartaria Unit. The purposes of this zone are to '...pro-
tect the following values in the core area: 1) fresh water drain-
age patterns from the park protection zone into the core area;
2) vegetative cover; 3) integrity of ecological and biological
systems; and 4) water and air quality.' Certainly if the Bayou
aux Carpes Project were to proceed, those values in much of the
core area would be quite literally, destroyed" (EPA, June 1985).

A study of the effects that leveeing and draining the study area would

have on the Park was conducted by John W. Day, Jr., of the Louisiana State
University Center for Wetland Resources (Day, 1984). Dr. Day concluded
that as long as the surface water connection remains functional, the "forced
drainage of the Bayou aux Carpes swamp would also result in drainage of
much of the area within the park. This would lead to an increase in the
number of upland species, and most of the wetland area would be lost."
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Specifically, Dr. Day projected that the predominant transition to upland
species following drainage would be punctuated by some shallow ponding,
resulting from subsidence. Flood-tolerant shrub species would be found in
these areas, which would be expected to exhibit about half the level of
productivity of the former swamp and bottomland hardwood forests. The
larger area of upland habitat would also be expected to exhibit lower
productivity than the existing wetland habitat. In addition, organic
matter export would be substantially lower and the ability of the Barataria
Unit to absorb excess flood waters would be essentially lost. Due to the
dramatic changes in plant community structure and trophic dynamics, the
wildlife habitat values of the existing Park wetlands would be lost.
Similarly, the habitat for resident finfish and crustaceans, as well as

for both marine and fresh water migratory species, would be lost along with
the attendant recreational opportunities.

Alternative means of preserving the wetland values of the Park if the
study area was placed under pump would include placing control structures
at the highway culverts and implementing an intensive water management
plan. Although the control structures might initially slow the rate of
ecological transformation due to draining, EPA has found that the option
of constantly maintaining flooded conditions would eventually lead to the
deterioration of the cypress~tupelo and bottomland hardwood communities.
Shallow open water would become the predominant habitat type. Attempts to
reproduce natural hydrological cycles through extensive water management
would be expensive, involving major alterations in order to variously
pump water into the area and then drain it out again. Such a system would
be incompatible with the goals of the National Park Service and result in
the loss of many of the existing wetland values such as nursery habitat
and materials export (Day, 1984 and NPS, Aug. 7, 1985).

In addition to the Harvey Canal-Bayou Barataria Levee Project, other types
of activities conducted in the study area which would require a Section

404 permit would potentially affect the ecological and/or recreational
values of the Barataria Unit. This portion of the National Park and the
Bayou aux Carpes study area represent, in form and in function, two ecologi-
cally interconnected segments of one wetland system.

C. Fish, Shellfish and Wildlife Resources

The loss or degradation of fish and wildlife resources resulting from the
proposed Harvey Canal-Bayou Barataria Levee Project has been a point of
concern to the U.S. Fish and Wildlife Service since the early 1960's.

Several reviews of project alternatives conducted 1n 1962 concluded that
levee construction and land conversion would result in an irreversible and
significant loss of wooded swamp and marsh habitat, along with the associated
fish and wildlife values. In 1975, the U.S. Fish and Wildlife Service
Regional Director recommended that the application for a permit to install

a pumping station at Bayou aux Carpes be denied, that the existing dam
across Bayou aux Carpes be removed, and that no further construction of
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the levee system be permitted. These recommendations were based on the
same concerns expressed a decade earlier. Again, in 1984, the Fish and

Wildlife Service concluded that the originally proposed project would
bring about the destruction of valuable wetlands which provide habitat for

numerous species of resident and migratory wildlife (USFWS, Nov. 14, 1984),
Additionally, the Fish and Wildlife Service has found that the fish and
wildlife resources of the Barataria Unit of the Jean Lafitte National
Historical Park would be adversely affected by drainage of the study area
(EPA, June 18, 1985).

The wildlife species which would be adversely affected would include an
endangered species, several National Species of Special Emphasis, commer-
cially important furbearers, and game animals. The project would also
induce adverse impacts on fishery resources by eliminating habitat, reduc-
ing materials export to lower estuarine areas, and affecting water quality
by compounding the eutrophication problems in the upper Barataria Basin
(Craig and Day, 1977).

The deposition of dredged or fi1] material specifically associated with

the completion of the Harvey Canal-Bayou Barataria Levee Project has been
the focus of the Fish and Wildlife Service reviews. Their review of each
aspect of the project, however, demonstrates that other potential projects
involving Section 404 activities would also adversely impact fish, shellfish,
and wildlife resources. Those separate activities evaluated include deposi-
tion associated with: levee construction and repair; the completion of
closure dams across Bayou des Familles, the Southern Natural Gas Pipeline
Canal, and Bayou aux Carpes; the construction of ancillary drainage canals;
the conversion of the wetlands to residential and commercial land uses;

and urban expansion surrounding the study area which would have offsite
impacts (EPA, June 18, 1985).

Most recently, the Fish and Wildlife Service* conducted a population survey
and prepared a Habitat Evaluation procedure (HEP) report (USFWS, 1985)

for the study area and the Barataria Unit of the Jean Lafitte National
Historical Park. The wildlife species selected for evaluation were repre-
sentative of a broad array of community positions (e.g., trophic levels,
habitat requirements, taxonomic groupings), as well as recreational,
commercial, and aesthetic values. The results indicated that the bottom-
land hardwood wetlands and swamp and marsh habitats were generally of
moderate to high value for the species evaluated.

* Other agencies represented by biologists on the team included the
National Park Service, U.S. Army Corps of Engineers, and Louisiana Depart-
ment of Wildlife and Fisheries. A representative from EPA also served as
an ex-officio member of the evaluation team,
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The projections of future conditions, prepared as a part of the HEP:

analysis, indicated that with the implementation of Section 404(c), only

slight changes in habitat value, due to the effects of natural ecological
successfon, would occur. If, however, the study area were to be enclosed

by levees and drained, all evaluation species would be expected to show

habitat value losses. Development of the converted lands would cause
virtually all of the habitat value to be lost.

The HEP analysis also included a projection of the impacts from the deposi-
tion of fi11 material in the absence of drainage. The results showed

that the filled areas would become vegetated with upland species, presenting
correspondingly lowered habitat values for wetland-associated fish and
wildlife populations. An additional activity examined was that of increased
canalization, such as that associated with mineral development. This

type of activity was projected to reduce fish and wildlife productivity

by disrupting sheet flow and nutrient recharge of the wetlands.

Another federal agency with expertise regarding finfish and shellfish is
the National Marine Fisheries Service. They also recognize that the study
area is utilized by estuarine organisms and that the area provides many
benefits which contribute to downstream, estuarine productivity., They
concurred with EPA's May 10, 1985, preliminary findings that the deposition
of dredged or fi1l material within the study area would have significant
and adverse impacts within the study area, downstream towards Barataria
Bay, and within the Barataria Unit of the Jean Lafitte National Historical
Park (NMFS, June 17, 1985).

Similar findings resulted when the U,S. Army Corps of Engineers evaluated
the Section 404 permit application associated with the Harvey Canal-Bayou
Barataria Levee Project in 1979 by way of an Environmental Assessment and
Findings of Fact. As a result of that review, the Section 404 permit was
denied in 1980 based on, among other factors, the availability of alternative
non-wetland sites, and the potential adverse impacts to the Jean Lafitte
National Historical Park and to fish and wildlife resources (COE, Aug. 28,

1980).

By letter dated July 10, 1985, the Louisiana Department of Natural Re-
sources also concluded that the study area wetlands "provide not only
important wildlife habitat, but act as nursery grounds for many estuarine
dependent species of recreational and commercial value to the State of
Louisiana.® Their historical analysis revealed that between the years

1956 and 1983 no major changes in wetland types occurred. However, an
increase in open water areas was evident, as well as in increase in uplands,
primarily levees or spoil banks. Aside from the direct loss of fish and
wildlife resources, a major concern of the State appears to be the potential
loss of the study area as an ecological "buffer between adjacent developed
areas and the lower estuary" (LDNR, July 10, 1985),
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This buffer could be compromised by projects which entail the drainage and
conversion of these wetlands to agricultural, residential, or commercial
uses, The dredging of canals and pipelines could also affect the study
area wetlands by causing a reduction in sheet flow, which transports nutri-
ents and organic matter into and out of the wetlands. If the placement of
canals and associated spoil banks result in impounding the wetland, produc-
tivity of the site would decline due to impeded germination of trees and
the succession to aquatic herbaceous growth and small water-tolerant shrubs
(COE, 1981; Day, 1984; NPS, Aug. 7, 1985).

The adverse impacts of canalization and the implications for Barataria Bay
fisheries were evaluated by John Day in a report for the National Park
Service (Day, 1984) as follows:

“Canals are another way in which urban and agricultural runoff
can by-pass the swamps and marshes and proceed directly into the
wetland areas in the lower basin, Because wetlands act as a way
to upgrade water quality, this skirting of wetland areas may
increase the chance of eutrophication of the lower basin
waterbodies due to the high nutrient-load of the runoff water
(Kemp 1978)~*,

Hopkins and Day (1979)* found that Lake Cataouatche and, to a
lesser extent, Lake Salvador have already begun to experience

the effect of an altered hydrological regime. These lakes in

the Barataria Basin used to be a prime nursery ground for
Louisiana commercial fisheries, but now drainage canals from the
West Bank of New Orleans bypass the swamps and enter directly
into the lakes. High nutrient loads from the West Bank have
caused Lake Cataouatche to become eutrophic and fish kills after
large rainstorms are indicative of the impact of the changes in
the natural hydrology of this once productive area. The Barataria
Waterway also allows urban runoff to flow unhindered to the upper
part of Barataria Bay. Harmful substances can no longer be trapped
by wetlands, and therefore flow straight into water bodies.

There have also been reports of increased occurrances of salt
water intrusion into the freshwater areas of the Barataria Basin
because of these dredged canals (Conner and Day, 1980)*."

Finally, the findings from these federal and state agencies with various
responsibilities for protecting fish and wildlife resources added much

* (Citatfons available in Day, 1984.
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to the current EPA review under Section 404(c) of the Clean Water Act. .
However, EPA concern regarding the effects from projects involving the
discharge of dredged or fill material in this area fs not new. EPA has
conducted reviews of the Environmental Impact Statements and Section 404
permit applications for two other large-scale projects (the Marrero-Lafitte
Waterline Project and the West Bank Hurricane Protection Levee Project)
‘which would affect this same area. As a part of these reviews, EPA became
involved in extensive negotiations regarding the protection of these wetland
resources. EPA has thereby historically recognized this area as a sensitive,
valuable wetland worthy of special protective measures, and yet continually
subject to project proposals which would adversely affect its wetland
characteristics, including the associated fish and wildlife resourgces.

In order to verify, update, and expand previous evaluations, EPA conducted

field studies in January 1985 and documented them in a report entitled, “A

Hydrological, Chemical, and Biological Assessment of Bayou aux Carpes, New

Orleans, Louisiana” (EPA, Jan. 1985). Additional field surveys and a

‘Il photointerpretive study based on recent infrared photography (EPA, June 19,

! 1985) added further support to the concerns for fish and wildlife resources
highlighted in the Region 6 "Proposed Determination to Prohibit, Deny, or
Restrict the Specification or the use for Specification, of an Area as a

lI Disposal Site; Notice and Public Hearing," published in the Federal Register
on May 17, 1985. EPA also examined the review of these and other studies

lI prepared by Steimle and Associates, consultant to some of the landowners.

PR

This review confirmed previous EPA evaluations and the findings of other
agencies, as reported above, with regard to the existing value and the
potential for unacceptable adverse impacts upon fish and wildlife resources.
The bottomland hardwood wetlands and the wooded swamp and marsh habitat,

in conjunction with the waterways, provide valuable feeding, breeding, and
nursery habitat for numerous species of finfish, shel1fish, and wildlife.
Furthermore, the tidal exchange, which provides the mechanism for detrital
export and the ingress and egress of estuarine fauna, indicates the scope
of the potential impacts.

D. Section 404(c) Criteria

Unacceptable adverse effects on municipal water supplies, shellfish beds

and fishery areas (including spawning and breeding areas), wildlife, and
recreation areas are the four criteria which may individually or jointly

be used as the basis for an EPA decision to invoke the provisions of Section
404(c) of the Clean Water Act. In making this detemmination, any written
findings of compliance with the EPA “Guidelines for Specification of Disposal
Sites for Dredged or Fill Material" (40 CFR Part 230) shall also be considered.

An “"unacceptable adverse effect” is defined as an impact which would be
1ikely to result in a significant degradation in any of the criteria areas
(40 CFR 231.2(e)). In the determinations made under Section 404(c) of the
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of permits for Clean Water Act Section 404 activities to be conducted in
the Bayou aux Carpes study area wetlands. For that reason, it is recommended
that the use of the Bayou aux Carpes study area as a disposal area for

-+dredged or fill material be restricted. This recommendation applies to

the Harvey Canal-Bayou Barataria Levee Project (original design) and all
activities regulated under Section 404, with the exception of certain
habitat enhancement projects which receive the approval of the Regional
Administrator,

The recommended determination is based on a thorough site evaluation,
coordination with representatives of affected landowners, consideration
of information provided by other agencies and knowledgeable individuals,
a review of the scientific literature, a review of the administrative
activities of EPA, the federal court proceedings, and the results of a
public participation program.

ADDITIONAL INFORMATION:

This document represents a summary of the findings from all the information
reviewed in the administrative record. For further information contact:
Environmental Protection Agency, Federal Activities Branch, 1201 Elm Street,
Dallas, Texas 75270.

Date: O»-q‘m" 3o \ \485
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SUMMARY AND CONCLUSIONS

the'sayou Aux Carpes project area consists of approximately

”‘3000 acres of wetlands comprised maznly of forested swamp '
g‘and marshes. Although the project is bound on its perimeter

‘by levees, the Southern Natural Gas Pipeline (SNGP) canal -

provides a direct hydrologlcal connection between the s1te
and the Batatarxa Intracoastal waterway (ICW) and Barataria
Bay. Navigation within the project area is provided by the

SNGP canal, petroleum exploration canal, and bayou.

‘Wwind appears to be the primary force effecting water levels

in the project area and the Barataria wWaterway. A diurnal
tide range of 0.3 to 0. 4‘feet was recorded durrng the study.
This range appears typlcal of the upper basin reglon of the
Barataria Bay system. A rainfall event of 1.4 inches produced

no discernible increase in water levels within the project

waterways.

An average ground surface elevation of 1.24 feet National

_Geodetic Vertical Datum (NGVD) was determined from 22 survey

. observations within undisturbed swamp and marsh areas of the

project site. burlngfthe'study) the'average depth ot'water

\inundatxng the marsh and swamp area was observed to be 0.3

feet. Surface elevation of the swamp and marsh water at most

‘locetions exceeded water level elevations in the Berateria

weterway-and the SNGP canal. The relatively‘f;at topography

of the swamp/marsh areas and the broken berm 1ine.flenking a
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maJor1ty of ad301n1ng canals enhanced the capac;ty of the -

swamp to detaxn,‘store, and slowly release surface water .to

- downstream systems,

‘Se

* The water storage capacxty of the swamp was illustrated in

‘‘'the present study by the measured cyclic chlor1de concentra-

tion of swamp water discharged to the Barataria Waterway.

Dye tracer studies confirmed that water transport from Bayou
Adx Carpes to the Barataria'Waterway was rapid and directeq
towards Barataria Bay. Traced waters exiting the Bayou Aux
Carpes site via the SNGP canal traveled downstream in the
Barataria Waterway a distance of six miles in less than 24

hours.

buring 1984, water levels in the Baratarxa Waterway exceeded

the average swamp/marsh surface elevatxon of 1. .24 feet NGVD

-at least 50 percent of the time. Water level elevat1cns in

"the Barataria waterway equaled or exceeded 1.24 feet NGVD

between one and 26 days .each month'during'1984. The frequency

-at which water levels equaled or exceeded 1.24 feet NGVD were

host-pronounced'during the period from May'through October

) 1984 and appeared ‘as a response to southerly w1nd dzrections.
'iDuring 1984, the average annual water level in the Baratarxa

-Naterway was 10 to 14 percent below the 20—year mean; hence,

the potential for the flooding-of the Bayou Aux Carpes swamp

is greater durlng an average water year,
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The Bayou Aux Carpes project area is a fresh to weakly

brackish aquat1c env1ronment. 8urface water sallnity of the

-:swamp drainage ranged from 0.5 to 0.8 ppt thh a soil water
ﬂsalinxty measurxng 1.5 ppt in a marsh area. 'Salinity of the

'LBaratarxa Waterway was 0.1 ppt. Based upon this salinity

regime,_the_source'of the salinity would ultimately be the
Barataria Bay estuary. Winds from the south during the summer
could.drive saline water from tﬁe estuary into Bayou Aux
Carpes area where it is stored and metered back into ‘the
estuary during the winter with the assistance of northerly

winds,

Sampling of canal habitat yielded 14 taxa of macroinvertebrates '

- and four epecies of fish, Three estuarine species were in-

cluded in the catch -~ blue crab, fiddler crab, and‘ﬁay anchovy.

From the marsh/swamp habitat, 27 taxa of'macroinvertebrates

-including blue crab and 6 species of fish were collected. Many

‘of the crustaceans collected are.jmpqrtaﬁt £ish food items

such as juvenile crayfish, grass sﬁrimp, and amphipods.

with the rise and fall of water levels in the Bayou Aux Carpes

.site, a nydrological mechanism was available tor the exchange

of nutrients and organic matter with the Barataria Watervay.

'.&easuremenis of dye dispersion from the site and nutrient ex=- '

-change at the mouth of SNGP cahal confirméd an export ﬁebhanism., )

The Bayou Aux Carpes area was shown to be a source of organic

carbon and nxtrogen (detr1tus) ‘to the Baratarxa Waterway which

leads to Barataria Bay.
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10. Water from the Barataria Waterway contains urban runoff from

the New,Orieans area which is freguently introduced into tﬁe

Bayou éur Carpes system where the surface water is femporerily
iﬂdetained, With detention,'heavy metals are.deposited in the
'sediments and rnorganic nitrogen (NO,-NO3) is biologically
forocessed into other compounds including plant.and animal matter

which are then subject to export to downstream areas,

11. Resulrs of this study confirm the earlier findings of the 1976
EPA assessment of Bayou Aux Carpes. The 1976 study concluded
that Bayou Aux Carpes is a valuable and viable parcel of swamp

" and marsh in terms of production and export of organic.matter.
habitat for important fish and shellfish, storage of surface
water, processing of nutrients. Therefore, the project area

remains a functioning component of the Barataria Bay system.

INTRODUCTION

‘The Regional Administrator of EPA, Region 6, has initiated
a 404(c) action on a wetland tract in Jefferson Parish, Louisiana,

south- of New Orleans. The purpose of this action is to preclude

“.the lcss or alteration of wetlands through the £illing and/or
'forced drarnage of approx1mately 3000 acres ‘of marsh and forested
.lwamp in the Bayou Aux Carpes area. The fxlling and forced dra1nage

- ‘of . such areas impairs and destroys several natural functxons present-

ly providing public benefits., With this partxcular prOJect. loss ‘
of aquatic habztat for the productxon of fish, she11f1sh,,fxsh food

items, primary production. and water storage are someé of the przmary
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. The Administrator for Region 6 requested personnel of the
anirqnmehtél'Services Division of Regién 4 to assist_Regioq 6
peﬁbe;s in évdluitﬁng tﬁgse issues in early 1976. At that time,
Ah'tqu of aédatic biplogists and an envirénmental eﬁgineer assessed
pefﬁihgnt documents an§ conducted an inspection of the project
prea.' Thié inspection produced findings indicating the value of
‘the Bayou Aux Carpes swamp in terms‘pf ecological functions (Ap-

ﬁendix A). 1In 1984, the Environmental Services Division of Region

-

4 was reguested to conduct a technical study to gather additional
‘site specific facts regarding the chemical, biological; and physical
‘character of the Bayou Aux Carpes swamp. The site study, initiated

in mid-January 1985, had the following objectives:

inver;ebraﬁes associated with the harshes,~fores£éd swamp

areas and adjoining canals.

‘0 Determine the water level dynamics associated with the
Bayou Aux Carpés swamp, adjoinihg.canals, and the Barataria

) wq;efway (ICW) leading to Barataria Bay.
o Evaluate the. potential nutrient and detrital exchange be-
tween the Bayou Aux Carpes swamp, associated .canals, and

Barataria Bay.

© Characterize the water and }ediment qqality'assoéiatea .

with the Bayou Aux Carpes swamp and adjoibipg c&hals.'

;' o0 Determine the kinds of fish, shellfish, and benthic macro-
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PROJECT AREA AND STUDY SITE

The brqject‘area of the Bayou Aux Carpes swamp measures

,Aapprpkimately 3000 acres and is located south of New Ofleéns,

Louisiana and is part of the Barataria Bay Basin (Figure 1). The

area 'is irregularly shaped and is bounded to the east by the
Baratéria Waterway (ICW) and to thé.west by the Jean Lafitté
National park and the *vV" levee-canal (Figure i). The Natiohal
pPark is hydrologically connected to the Bayou Aux Carpes system
via culverts under the Lafitte-Larose Highway (Day, 1984); .Navi-
gation to the interior of the study area is possible by way of
the Southern Natural Ggs Pipeline (SNGP) canal which connects

with Bayou Aux Carpes and other canals created for petroleum

exploration efforts,

Based upon inspection of the site by EPA personnél in 1976
and current aerial photography of the area, the'Bayou Aux Carpes
projéct area can be described as a diverse wegland composed of-
forest and shrub swamp, marshes, -ponds, and open waterways.
Bald cypress, tupelo-gum, green ash, and red'maple are common upper

story vegetation of the swamp while softstem bullrush, bulltongue,

typical of the marsh

. regions. Water hyacinth and duckweed characterize the floating

vegetation of the Bayou and dredged canals.

\ Bariier work by Chabreck (1972) indicates thqt ;pelﬁaypu Aux
Carpes'érea to be part of the BRarataria Basin hydrologic unit and

is subject to slight tidal effects. Bhsed.upon his description of
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vegétatioh and salinity for both surface and soil water, the Bayou
Aux Carpes area appears primarily as a freshwater to intermediately

brackish'aquaticfsystem.

ﬁecause;0£ restricted accessibility, the present study focused
on the areas of the anou Aux Carpes swamp associated with the SNGP
canal and exploration canals. Location of stations for hydrograph-
ical, water quélity and biological sampling are shown in Figures 3,

4, and 5, with station descriptions provided in Table 1.
METHODS AND RESULTS

Quality Assurance

Methodology involved in data gathering for this study fol-
lowed EPA, Environmental Services Division Standard Operating Pro-

cedures (SOP) protocol.

Hydrographic Assessment

The hydrographic assessment included the determination of

water level dynamics, water motion, and ground surface elevation,

The étﬁé& of water level dynamics involved the'placément of

- . - ES SR TS SR ER S ES SR TR AR S R .

-‘Stevens recorders w1thin the pro;ect boundar;es, in the east -borrow
‘ditch of the Lafitte~Larose Highway, at the mouth of the SNGP canal
and on the~Icw at the Lafitte-Larose Highway bridge (F1gure 3). Ad-
ditional@y,.water level records from gauging étatiohs_Opér;ted'by
the U. S. Army Corps of Engineers (COE) at the Algiefs Lo;k, Bara-

taria Waterway at Lafitte, and Barataria Waterway at Barataria
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(Figure 1) were obtained for the current EPA period of study and

for approximately the previous 20 years.

_ For the period of study, a recording rain gauge was installed
1nAthe Bayou (Figure 3), Wind direction and speed data for the
study period were obtained from the New Orleans Moisant Internation-
al Airport. Ground surface elevations of the marsh and swamp within
the Bayou Aux Carpes area were determined by differential leveling

between the water surfaces in the waterways and the marsh and swamp

floor.

Water Level Responses

Water levels recorded in the Bayou Aux Carpes study site, .
and at the Algiers Lock (upstream of the site) and at Barataria

(downstream of the site) were compared for the study period of

1/16~20/85 (Figure 6). By inspection, water levels at the three

locations appeared to closely track each other, A small diurnal
tide range of approximately 0.3 foot was evident in each,record.
Daily water level recordings for a one year period (January =
Decembef. 1984) ‘were examined for the Barataria and Algiers gauging

stations By ébmpéring simultaneous 0800 hours observaticns (Figure

'5. Hean water levels at the Algxers and Baratar1a statxons were

'1 28 and 1. 24 feet NGVD (Natzonal Geodetic Vertxcal Datum), re-

pectively. The s1m11ar1ty in water level dynamzcs was'also evident
in records spanning 17 to 22 years for the COE gaug:ng statzons '
(Table 2). From Table 2, a mean tidal range of 0.25 to 0. 35 foot

NGVD was derived from the dxfference.between mean low and'mean high
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water levels calculated for the gauging records. The tidal range

‘of 0;3,:q§t observed in the EPA sguéy appeared typical of the long

. term records. Since tidal ranges are relatively small (about 0.3

foot), the effects of wind and rainfall on water level dynamics
were also contidered. Wind effects are particularly significant
in shallow, open water bodies such as thése associated with the

Mississippi River estuarine system.

The effects of wind on water levels in the Barataria waterway
and Bayou Aux Carpes were clearly evident during the study. 1In the

afternoon of 1/16/85 a marked rise in water level occurred with a

Y

corresponding decrease following on 1/20/85 (Figure 6)., Wind speed

and direction data provided by the Moisant Internationl Airport,
New Orleans, Oepicted a relatively strong wind from the south with
gﬁsts to 24 knots on the afternoon of 1/16/85 ;ndva Qtrong wind
£rom the north with gusts in excess of 30 knots on 1/26/85 (Figure
B). From these data, it is apparent that winds from the south ef-
fected a rise in water levels whereas winds from the norih lead to

& decrease in water levels,

!

During this same period, a rainfall gauge installed in Bayou

"Aux Carpes recorded a‘rainfall cof 1.4 inches between the hours of

12200 on 1/16/85 and 0500 on 1/17/85 (Figure-9). The effects of

rainfall on water levels in the Barataria Waterway and Bayou Aux

Carpes were not apparent in Ehe records shown-in Figure 6. The

record probably reflects the masking effects of wind. However,

the rainfall effected a sﬁarp rise in the water level recorded at
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the Lafitte-Larose highway borrow ditch (Figure 10, see Figure 3

 for recorder location). S§nce the borrow ditch reqe;veé :oadside
;*fhnoff and drainage from the Jean Lafitte National Historical Park,

ﬁthe‘weter level increase was probably accentuated by storm runoff,

i,e. water level rise was 0.6 feet following a 1.4 inch rainfall

event. Drainage maps of the Lafitte-Larose Highway (Louisiana

Department of Transportation) show several culverts under the
highway éonnecting surface dfainage of the Park to the Bayou Aux

Carpes system,

Following the rain event, the water level in the borrow ditch
slowly but steadily decreased. This pattern was unlike water level .
records for either the swamp or Barataria Waterway. For example,'a
water level recorder stationed.in the swamp approximately 0.25 mile
east of the recorder positioned in the borrow d1tch (Figure 3) pro-
vided a water level record similar to the ICw records (Figure 11).

The contrast between the swamp. and borrow diteh hydrographs suggests,

-at least during the EPA study period, that water levels ‘in the

ditch were not responding simultaneously to hydrographic conditions

in the Barataria Waterway.

"Gtound~5urface Elevations

" As prev1ously reported, water level records for the ICw and

you Aux Carpes were nearly identical (Fxgures 6 and 7); hence,

‘the tecorded water ‘levels at Algiers Lock and the Barataria gaugeS'

were used to adjust water levels in the Bayou Aux Carpes to NGVD.

Ground surface elevations of the marsh/swamp within Bayou Aux
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Carpes System were determined by differential leveling between
“the water surfaces in the canals and the marsh/swamp floor. Loca-
.tions of the seven ground surface transects are shown on Figure 12.
A tgtal of 22 elevations were determined within the undisturbed
marsh/swamp floor. ‘Elevations ranged from 0.44 to 1.65 feet with

a mean of 1.24 feet NGVD (Table 3).

The frequency of occurrence of water level elevations in the
- Barataria waterway which can potentialiy flood into the marsh and
swamp areas were determined for 19B4. Water levels recorded each
day at 0800 hours were plotted for the Algiers and Barataria water
level gauges (Figure 13). As shown, the mean elevation of the

marsh and swamp floor (1.24 ft. NGVD) was exceeded at least 50 per-

uﬁ‘of the time by water levels in the Barataria Waterway. Mersh-
‘swamp elevations of 0.44 and 1.65 feet NGVD were exceeded 95 and 20
percent of the time by water levels in the waterway, respectively.
Numerouslbreaks in the levees adjacent to the swamp and marshes
inciuding the unfilled areas at the head of the canals allow surface
water to flow between the wetlands and adjacent waterways. Remnants
of the orlginal Bayou Aux Carpes waterway (Fzgure 2) was unleveed,
'thus allowlng surface water to sheet £low to the adjcznrng wetlands.

h During ;he-study perzqd, depth of'surtace waters in the swamp averaged

0.3 foot (Table 3).

.Warer~Circu1ation (Dye Tracer)

A dye tracer (Rhodamine WT) was released_@t 1200 hours on

1/17/85 in Bayou Aux Carpes at the rain gauge location (Figure 3).
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Dye dispersion from the point of release was monitored by automatic

'samplers posxtioned near the mouth of the SNGP canal (Figure 3).

) The lamplers were operated for a period of 36 hours with sample

collections programmed at one-hour intervals. Samples were split
wi;h one portion measured with a fluorometer for dye concentrations
and the other returned to the Athens Laboratory (EPA)Afor chloride
analysis. In addition, a boat mounted flow-through fluorometer was
used to monitof the ttevel of traced water within the project's

navigable watercourses and in the Barataria Waterway.

Within 3.5 hours following release, the tracer was found at
Station 10 near the mouth of the SNGP canal (Figure 14). The traced
waters exited from the canal and into the Barataria Waterway oh suc-

cessive ebh tides. Dye concentrations 1ncreased through the ebbxng

'phase of the tide. During the flood tide, water from the Barataria

waterway flooded into the SNGP canal resulting in a decrease in dye

cohcentrations.

The traced waters from Bayou Aux Carpes moved rapidly down-
stream through the SNGP Canal and then into the Baratarla Watetway

(Figure 15). - The dye path from the point of release tracked pri--

" marily to the SNGP Canal and then south to the Barataria waterway

" and then towatds Barataria Bay. V1rtua11y no dye moved ‘in & north-

erly-di(ection along the SNGP canal nor did ie d1sperse upstream of

‘station 6, the long east-west drill hole .canal, The leading edge

of the dye cloud entered the Barataria Waterway within 4.5 hours of
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its release, After 21. S.hours, the traced waters had traveled

downstream in the ICw to the community of Barataria (Fzgure 1),

a distance of 31,000 feet or nearly 6 miles (Figure 15).

= Chloride'concentratiens responded to tidal phase much in the
manner depicted for the dye (Figure '14). At Station 10 near the
mouth.of the SNGP canal, chloride eqncentrations increased en the
ebbing tide with a decrease occurring on the flooding phase. Swamp
drainage appeared as the source of chlorides during the study period.
Surface water from the Barataria waterway'(Station 11) cogtained the
lowest chloride concentration of 49 mg/L. Chloride concentrations
for other locations ig the project area ranged from 250 to 430 mg/L
(Table 4). Soil water collected from a screened well point driven
to a depth of two feet in the marsh floor (Station 10a) yielded a
chloride concentratzon of 800 mg/L or about l 5 ppt sal1n1ty. Sur-

face salinity of the swamp dralnage ranged from about 0.5 to 0.8 ppt

‘(Table 4)., As discussed later, the ult1mate source of the_chlor1des

in the swamp drainage is presumably the estuary.

water Chemistry (Nutrients)

. The nutrient exchange regime of surface watar exchanging between

" the Bayou Aux Carpes swamp and Barataria Naterway ﬁas~samgled over'a

.'36-h6ur period, Automatic samplers were posxtxoned at the mouth of

the SNGP Canal (station 10) and programmed to collect samples at.
hourly intervals. In addition, surface water. grab samples were col-
lected from the Barataria Waterway and at other sites in the swamp '
and adjoining canals (Fxgure 4). All samples were_preserved and

returned to the Athens Laboratoryb(EPA) for analyses.
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Organic carbon and organic nltrogen concentrations at the
mouth of the SNGP Canal responded to tidal effects as descr1bed for

the dye and chlorzdes observations. Concentrations increased on

" the ebbing tide and then decreased during the flooding phase (Fig-
. ure 16). This trend suggests that the Bayou Aux Carpes system, is
@ source of organic matter to the Barataria Waterway. The NOZ—N03

‘concentration regzme at the mouth of the SNGP canal was reversed

in terms of the tidal effects, Concentratxons 1ncreased durxng the
flooding phase and decreased when ebbing tides occurred (Figure 17).
The observed relationship between tidal, organic nutrients and
chloride concentrations indicates that with decreasing water levels
in the ICw, flow at the mouth of SNGL Canal is drxven primarily by
swamp drainage. 1In contrast, the rising water in the Baratarla
Waterway provides the energy to disperse water from the,Baratarza

Waterway to the canal.

"Nutrient concentrations of surface water collected from the
swamp, canals, and Barataria Waterway are shown in Table 5. Con~
centrations for ammonia (NH3) and nitrite-nitrate (NO2-NO3) were

greater in the Barataria Waterway than in the swamp or associated

"canals. Concentrations of NOp-NO3 were nearly 28 times greater in

the Barataria Waterway compared to the marsh-swamp drainage (Figure

.18)} In contrast, higher levels of organic carbon‘(Toci and organic

nitrogen (Org. N) were associated with swamp drainage (F1gure 18).
Marsh-swamp drainage featured at least a two-fold increase -in TOC = .

and organlc nltrogen concentratxons compared to Barataria Waterway

(1cwW) .
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sediments

particle size and organic content of sediments are factors

‘affecting the kinds and numbers of benthic macroinvertebrates

dweiling in or upon the bbttom. Bottom sediments also serve as a
sink for many kinds of heavy metals and man-made compounds such as
pesticides. To characterlze these phys1ca1 and chem1ca1 aspects,
sediments were obtained from the bottom of selected statxons in
forested swamp, marshes, canals, and the Barataria Wwaterway. Samples
analyzed for particle size, organic content, and heavy'metals.were

collected as 10 cm bottom cores.

Results for priority pollutant pesticides and PCB analyses of
sediment samples indicate all designated compounds examined were

below the detection limits for the chemical procedure employed

(Table 6).

particle size composition of core samples from the Barataria
Waterway and canals was predeminetely silt partieles (0.0039 to
0.0625 mm in Figure 19). Total organie content of the core semples'

ranged from 12 to 20 percent, by dry weight. The sediment profiles

. for Station 2 (a forested swamp area) and Station 10a (a marsh area),

were similar to those characterizing the canals and Barataria water-

way.(Figure 20), Stations 7 and 8 (a marsh and ‘swamp eite, fespec-

- " ¢ively) were in sharp contrast to other sites. Sedxments were pri-

marily compr1sed of coarser materials (1dent1£1ed as decomposxng

vegetation), 2 to 32 mm, with a total organic content of 64 to 67
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percent (Figure 21). Sedlments featuring an organ1c content exceed-

ing 50 percent by dry weight are generally typ1ca1 of peat substrate

_(Chabreck, 1972). Chabreck further indlcates that sediments w1th

‘ less than 15'percent organic content tend to represent mainly mineral

sofls comprised primarily of silt, clay, and sand. Based upon

these-distinctions, the sediments. (top 10 cm) associated with the

- Barataria waterway and canals appear alluvial in origin. .In this

case the silt and clay particles originated elsewhere and were

trapped by the stilling effects of the canals and wetlands,

The contrast in sediment profiles for the two swamp or marsh
areas sampled appeared related to their hydrological connection to
the cenals. As indicated by the general station description (Taple :
1), Stations 2 and 10a were in the direct pathway of surface water
exchanging between the canals and the wetlands via breaks in the
berm line. Stations 7 and 8 were not proxlmate to breaks in the
canal berm. The surface water exchange between the canals anq
wetlands was more characteristic of sheet flow. By the time the
gurface water originating from the canals reached the more interior

sites, its silt load was probably relieved via the deposition pro-

- Cess,

'. The ability of canals and the swamp/marsh hab1tat to trap

finely d1v1ded partlcles was also evident in the heavy metals con-

'centtations determxned for the sedxments (Fxgure 28)...The ICw

appeared to reta1n greater concentrat:ons of zinc compared’ to the

swamp and marsh areas. Copper, lead,‘and iron, concentrations
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appéar.uniformly distributed between the swamp, marsh, canal,

and Barétar;a.w;terway.(ICW). This distribution pattern-indiéates

_the'chpacity_of the marsh/swamp'system to trap these hehQ&'metﬁls

typically associated with urban runoff.

. Bio;ggical

Qualitative saﬁpling for benﬁhic macroinvértebrates wés'con-
ducted in Bayou Aux Carpes marsh and forested swamp environs (Sta-
tions 2, 7, 8 and 10a). Various methods,lsuch as standard biologi-
cal dip nets and drift nets (.5 mm mesh) and hand sorting from
available substrates including aguatic plants, stumps, rocks and

debris were employed.

To sample nektonic animals in tﬁe canals, a channel net was
stretched across the canal segment leading from the SNGP éanal to
Station 4 and anchored to stakes deeply driven'into the adjoining
banks. The net was constructed of 1 mm nylon mesh with a 5/16%inch'
chain secured to the foot line of the net} It measured 8 x 50 feet
with an 8 £ B x 8 feet center bag. The canal channel measured ap-

proximately 60 to 70 feet in width, hence, the net when in place

. only partially blocked the canal. .The net was fished for approxi-
. .mately four hours on an ebbing tide. Specimens collécted from the

net were stpred'in widemouth plastic containers with 90 percent

‘ethanol as a preservative and returned to the Athens Laboratory for

fidentification to the lowest possible taxa.
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Swamp and Marsh Biota

BAmpling of benthic macroinvertebrates indicated a relatively

.?low level of species richness associated with the swamp and marsh

hab;tat (Table 7). Crustaceans and odonates appeared as the

predominate groups of taxa observed in the‘samples. Nine and 14

‘taxa of macroinvertebrates were found associated with the swamp

areas sampled at Stations 2 and 7, respectively. Five of these
taxa were common to both stations which included two kxnds of
amphipods, aquatic snails, and juvenile crayfish., Asxde from the

difference in number of taxa (9 versus 14), hydrology and substrate

guality were also different.

Station 7, when compered to Station 2, was more of an intesior
site in the swamp where the water was deeper (3 to 4 inches) and |
its movement characteristic of sheet flow. Station 2 was character-
ized by a more vigorous'flow regime because of its sloser proximity
to a primary surface water connection between the canal and swamp.
The sediment of the interior swamp site (Statxon 7) was character-

ized as peat substrate compared to a more f1ne1y divided substrate

’ of silt and sand at Station 2.

Samples from two marsh sites (Stations 8 and 10a) -each yielded

nide taxa of benthic macroinvertebrates (Table 7). . As in the case

of the two swamp stations sampled, the quality of substra:e and sur-
tace water movement were also distxnctly different,, Three speczes E
of amphxpods ‘and one species of snail were common to both marsh

areas. Grass shrimp, P. kadxaken51s, and .blue crab, c. sapidies,
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were found associated with the small drainage cuts extending from

.the SNGP canal into the marsh at Station 10a, The presence of blue

ctabs, a juvenile Specxmen, reflects the hydrological and biological

intetaction between the project area and the estuary.

In addition to the benthic macroinvertebrates cdlleeted in the
swamp and marsh habitet, several species of fish were found associ-
ated with these areas (Table 8). Livebearers, such ae mosquitofish,
least killifish, and sailfin molly, were observed. Mosquitofish
appeared as the most abundant species., In addition, spotted sunfish,
banded pygmy sunfish, and one species of killifish were collected, |
Except possibly fot the banded topminnow, the fish collected'are
considered euryhaline species with mosquitofish being common to

tidal swamps and marshes (Odum,‘1984).

Canal Biota

Sanplxng of canal biota was llmxted to a single blocknet set,
Because the net only partially blocked the canal channel, the data

collected by this means must be viewed in qQualitative terms.

" The blocknet catch yielded 14 taxa of macroinvertebrates and 4

_taxa of fish (Tables 7 and 8). EZight invertebrate taxa were common

_to the macroinvertebrate communities associated with the marsh and

swamp environment. In addition to the blue crab, a second estuarine -

crab.(Uéa sp.) was captured by the channel net.

'The fish species were represented by juvenile sbecimebs and

included bay anchovey, gizzard shad, sunfish,'and least killifish
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(T@blé 8). The bay anchovy is an estua;ine speéies which generally
migfatgs to tid;l freshwater in the eérly spring to feed and then
tetuénsﬁéo the éstuary to Spawn.16 late spring. Lérk&e of ‘this
“;pecies move upstream to weakly brackish and freshwater tidal nur-

sei& areas in the summer (Odum, 1984).
DISCUSSION

Presently, levees span virtually the entire perimeter of the
Bayou Aux Carpes project area. The Southern Natural Gas Pipeline
(SNGP) canal provides the primary hydrological connection between
the swamp and the Barataria Waterway (ICw) and ultimately Barataria
Bay. With construction and maintenance of the SNGP canal and asso-
ciated drill hole canals, dredged materials were spoiled alond the
canal banks thus forming berms which in some areas measured several
feet high. Numerous breaks in the berm line, especially at the end
of the canals, provide a pathway for surface water to exchange be-
tééén the swamp marshes and canals. Determining the potential for
exchange of water between these systems was oné of the primary

objectives of the hydrological assessment,

The mean water level for the Barataria waterway in the vicinity
~;“6£ tﬂé,préjeét'area-éaé 1.35 to 1.45 feet NGVD. Ground surface ele-
‘vations of éwamp and marsh,areas‘surveyeé‘iyerabed ;,24'£ée£'NGVD. '
Acpotdihgly. the potential for the flooding of the Bsyou Aux<Carpes
. by rising water in the Barataria waterway appears Eb'occq} at least
50 percent of the time (figure 13). 'Furthérmore; the frgﬁuency of
water levels at or above 1.24 feet NGVD in tﬁe Barata;ia waterway

appeared strongly seasonal (Figure 23).
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° The 1984 water level record for the Bgrataria~Wéterway (ICW)
' reveals three aspects of the flooding regime. First, the 1984 |
. “record dgpicts the average monthly water level as generally peaking

duninb the ﬁe}iod of May through October. Since the average ground

elevation of the Bayou Aux Carpes swamp was 1.24 feet NGVD, water

stages attaining or exceeding this elevation could initiate flood-
ing of the swamp. It is only coincidental that the annual monthly

water levels in 1984 averagéd 1.24 feet, which is identical to the

average surface elevation of the swamp in the study area transects.
Secondly, the 1984 annual water level average of 1.24 feet NGVD in
the Barataria Watérway was about 0.14 to 0,21 of a foot less than
the 20~-year average reported in Table 2, i.e., about 10 to 14 per-
cent less in amplitude than the 20-year average. Final;y, fhe
lower graph in Figure 23 shows.that flooding of the swamp could
have occurred in each month of the 1984 water yéar and éossibly
even daily as suggésted in the case of Octcber during an average

or above average water year.

The primary factor contfolling the wéter'level‘appeared'to be
lwind{ Short term effects of wind were clegrly appgrent‘during-this
-§F°d¥f: Q{n@g ﬁéom EﬁgAsoutﬁ increaged water levels; whereas, winds
from the north effected a measured decrease in water 1e§els:(Figutes
6 and 8).

.,'sttorically, winds from the south prevail during thé summer
whilé‘wiAAS from the north dominate during the.wihtér (Figure 24).

Rain events do not appear to effect water levels as readily -as the

wind (Figure 25). As indicated by Day (1984), wind; from the south
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provide the necessary energy to drive estuarine waters into the

‘Bayou Aux Carpes region of the Barataria Basin, which would account

.1f6r ﬁhe veakiy brackish character of the waters draiﬁiﬁg from the

swamp during this study. The capacity of the Bayou Aux Carpes
swamp to detain surface waters was evident in the chloride data
teéorted for this study. Chloride c§ncentrations increaéed with
ebb flon from the swamp and decreaseé when the directién of flow

reversed and originated from the Barataria wWaterway (Figure 14),

The relatively flat topography of the swamp, in combination
with the broken berm line of the canals, undoubtedly served as
factors enhancing the capacity of the swamp to detain surface waters
and effect its slow release to downstream systems, The average
depth of water over the swamp and marsh floor was 0.3 foot (Table
3). This value when added to the average grouﬁd su?face:elevation.
of the swamp resulted in an average water level elevation of 1.54
feet NGVD. This ele&ation was.above the maximum water level height
recorded in the ICw and study canals (Figure 6). The water stored
in the forested swamp would seek breaks in the berm ;ihe_whefe it's
gradually dlscharged into the canals and ICW. Such a hydraulic

gradlent would explaln the obserJed net movement of organ1c cardon,

- -

'[organxc-nxtrogen, chlorides, and dye to the Barataria Waterway.

‘Tﬁe-seasonal flooding ;nd storage regimé'of_fhé ﬁayoﬁ Aux
Cafpes #rea provides numerous and unique benefitsAin ierms‘of
n;trignt processing, primary and secondary proncﬁian; fléod con-
trel, salinity control, and as a nursery habitat for,fresﬁwater and -

estuarine fish and shellfish.
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‘ Tﬁe'hydrological connection between'Bayou Aux Carpes and the

.Baratar1a waterway and the capacity of the Bayou system to detaxn

surface water combined to buffer effects of urban runoff from the

New Orleans area on downstream regions like Barataria Bay. Results

of the sediment analyses demonstrate the function of Bayou Aux

Carpeé as a mechanism for trapping finely divided materials thus
interrupting their transport to the estuary. Heavy metals, whether
absorbed to silt, clays, organic matter, or precipitated as metallic

sulfides, are deposited in the sediments.

By detaining the surface water particularly associated with
summer flooding, nutrient cycling in the swamp is enhanced. Deten-
tion increases the contact time of overflow water with the forest
floor of the swamp which is the principal site of deﬁitrification
processes and nutrient uptake by rooted vegetation (Brinson, 1981).
The timing of the gnnual flooding regime coincides with the primary
growth.period of the swamp plapt community in éoutherh Louisiana

freshwater swamps (Conner and Day, 1976).

The denitrification process (NO3-NO3 to N3) is an efficient,

rapid, and important function in forested swamps as well as tidal

.marshes (Brinson, 1981; EPA, 1984; and Brinson, et gl.,'i984).

Den@trificétion is an anaerobic process involving specialized
bacterla_which'utiiize the nitrogen bound okygen (Noj) aé.an energy

source, In this manner, the NO3 is reduced to nitrogen gas (N3) as

the bacteria assimilate organic matter. Thus, the decomposition of

organic matter proceeds in the absence of dissolved oxygen and the
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nittité-nittate load of the overflow water is diminished. At vir-

.tually all marsh and swamp stations sampled, disturbed sediments

yieldedmthe odof of hydrogén sulfidé, which is charéctetistic of

a reducing environment,

The biological cycling of inorganic nitrogen (NO-~NO3) was
evident in the Bayou Aux Carpes swamp, Ihe'N02~NO3 concentration
gradient deéreésed from sampling points in the Barataria Waterway
to stations in the forested.swamp and marshes (Figure 18). 1In this
context, the Barataria Waterway emerges as a primary source of
NO2-NO3 and the Bayou Aux Carpes swamp a principal area for its
assimilation into other nitrogen forms. such as animal or plant
protein. Accordingly, the elevated concentrations of organic nitro-
gen in the swamp drainages as qompared to those in the Barataria

Waterway is not surprising (Figure 18).

With the rise and fall of water levels in the swamp, a. hydro-
logical mechanism is established for the exchange of nutrients
between the swamp and Barataria Waterway. The export of these

materials can be freguent (Figure 23). The lower graph of Figure

. 29 indica;es.thé.number of days each month in 1984 when the water

. devel in the ICW egualed or exceeded the average ground elevation

of the swamp and marsh., For each day that the water level in the
ICw falls below 1,24 feet NGVD, a net drainage of éur:acé water

from the swamp to the Barataria Waterway 1s‘p§ssib1e as demonstrated

"in this study. Results of the dye dispersion measurements confirmed

the net movement of surface waters was from the Bayou Aux qupés
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swnmp to the Barataria weterway and downstream towards the estuary.
Alrhougn the'exchange‘of organic matter between the.soamp and
TBarataria Waterway was not quantzfied in terms of 1oadings (tons/
‘year), net export of organ1c nitrogen and total organic carbon
'.(TDC) from the Bayou to the Barataria waterway was evident. Con-
centratxon of dye, chlorides, ‘organic nitrogen, and TOC 1ncreased
.at the mouth of the SNGP canal during the ebb phase of the tide
(Figures i4. 16, and 17). The concentration gradient depicted in
Figure 18 for TOC and organic nitrogen indicates the swamp and
marshes as the principal source of organic matter in the export

regime.

In terms of annual export of organic carbon and nirrogen from
a forest swamp such as Bayou Aux Carpes, the work of Day, et al.
(1977) provides a point of reference for judging the potential of
the export reoime‘in.terms of macs loadrng from forested wetlands.,
These investigetorc conducted a l4-month study of net production
and Export of nutrients from a swemp forest in the upper drainage
basin of the Barataria Bay estuary. Annually, the 770 km2 swamp
exported 8016, 1047, and 154 metric tons of organic carbon, nicroé
. gen, and phosphorus, respectively, to the estuary. The hydrolcgical
" regime of the swamp studied by Day, et al. (1977) was-somewhat dif-
‘ferent fron the Bayou Aux Carpes area, Both were subject to seasonal
' tlooding. however, rainfall was the prlnc1pa1 source of surface
drainage in the swamp studied by Day, et al. (1977).. For the Bayou .
Aux Carpes area, surface water drainage was primarily controlled by

wind; rain.and tide were secondary 1n£1uences.
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A source of organic matter (detritus) for export from the
swamp would'be its forest and marsh conmunity of olants;. Sinte.the
':Bayou Aux Carpes site is a relatively typical cypress-tUpelo swamp
in terms of vegetational characteristics and seasonal floodzng, its
. annual primary productzon would probably be similar to the swamp
" studied by Conner and Day (1976) " These authors reported total
.'primary production for the seasonally flooded Louisiana swamp at

1,574 g/m2/yr at a bottomland hardwood site and 1,140 g/m2/yr at
a cypress-tupelo site, The net primary production in forested
swamps is generally greater in seasonally flooded systems (Brown,

et al., 1979),

The'present study demonstrated a hydrological connection be-
tween the Bayou Aux Carpes swamp and the Barataria estuary. The
pathway between the estuary and swamp appears operational each month
of the year at least in the 1984 water year; thus, providing a
route for the exchange'of nutrients and aquatic life between the

swamp and estuary.

Day (1984) provides insight to the seasonal migratory patterns
_of fish and shellfish in the Baratarxa Bay ‘and its associated fresh-
water basins, He 1dent1f1es'the more tradxtzonally reported migra-
"tory patterns of estuarine species using the freshwater regions of
an estuarine basin as nursery habitat. ‘He documents the .presence
‘of bay anchovy, sheepshead minnow,_spot, striped mullet, tidewater
silverside. and lady fish in the vicinity of the 3ean ;atitte
National Historical Park which is part of the Bayou'Aux‘Carpes

swamp. Hawes (1984) expanded this list of estuarine species.for
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Bayou Aux Carpes to include both juvenile and adult blue crab.
The present study conf1rmed continual use of the Bayou Aux Carpes
by estuarine species (Tables 7 and 8). Juvenile forms of estuar1ne

crabc and bay anchov1es were found in the mid-January sampling.

'lFrom Day (1984), Hawes (1984), and the presenc stcdj. at least
15 species of freshwater fishes are reported to be associated with
the Bayou Aux Carpes drainage area. Many of tﬁese sgeciee.such as
channel and blue catfish, cunfish, and bass, are recognized as im-
portant to both commercial and sport fisheries. Day (1984) further
elaborated oh the potential for a number of freshwater species to
seasonally expand their territory in the winter. As he explains
and documents, adult and juvenile forms of some freshwater 'species
move from the traditional freshwater regions towards the Gulf in
the fall and early winter where they replace marine species immi-
grating from che estcary to the éulf. As summer approaches, salinity
and temperature increase and the freshwater forms retreat beck.to
the upper freshwater zones of the'casin. " This cycle would appear
particularly significant in terms of assigning a fishery resource

value -to-the Bayou Aux Carpes area., The assessment work of Day (1984)

.clearly indicates that the potential benefits of fishery production
' caq excend wellvﬁeycnd tﬁe7pecbrepﬁicql‘bcupdaries.ueed.to describe |

' Bayou Aux Carpes.

For~the Bayou Aux Carpes project site, the benthic.macroinverte-
brate data indxcated a relatively restricted community in terms of

species'rxchness (Table 7). For the two marsh stations and one
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site in the forested swsmp, only nine taxa were observed How- -

ever, many of the taxa found can tolerate a wide range of environ-

mental conditions including low concentrations of dissolved oxygen

' and.calinity. ;For-several reasons, the relatively low diversity of

the community is not surprising. As explained by Odum (1984), the

relatively simple structure of the benthic macroinvertebrate com-

'-munity in a tidal freshwater system can be linked to a lack of

diverse habitat. Non-tidal systems tend to yield a substantially
more diverse community of benthic macroinVertebrates than a tidally
effected system. The chloride data gathered in this study coupled
with the findings of Chabreck (1972), indicate that the Bayou Aux
Carpes szte is seasonally brackish which would favor the surv1va1
of curyhaline species and impair the success of pure freshwater
forms. Several of the taxa found in the Bayou Aux Carpes system
can tolerate both fresh and saline environments. Although the
benthic community may be represented by relatively few taxa (a
totai of 27), many of the taxa are important processors of organic

matter and fish food items including crayfish,vgrass shrimp, and

other crustaceans such as amphipods (Hyalella azteca and Gammarus -

8p.).

' In the findings of the 1976 assessment by EPA personnel,

Baritaria Bay was described as the singly most productive estuarine -

'area along the Louisiana coast (Appendix A). "Also indichted was

the fact that Louisiana estuaries owe their high level of productiv-
ity to the extensive system of marshes and swamps of the,upper

basins. These upper basin regions of swamps and marshes provide
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thé drainage necessary to maintain the broad, stable brackish zoﬁes
in the qstuary. The Bayou Aux Carpes system is one of these upper

baainjswamps draining to Barataria Bay.

;‘The results of this study corroborate the findings of the EPA

~assessment in 1976 and the later assessment by Day (1984). Despite
‘,the pfésent alterations of the swamp, mainly the presence of levees

‘and canals, the Bayou Aux Carpes érea provides'local and regional

benefits in terms of water storage and release, habitat for the
production and growth of freshwater and estuarine fish and shell-
fish, nutrient processing, and a source of organic matter for ex-

port to Barataria Bay.
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table 1. Station Descriptions, Bayou Aux Carpes Study,
' Louisiana, January 1985

Baratarfa Waterway (ICW):

'@ Station 11 -- located approximately 100 yards from north
shore in Barataria Waterway; soft, silty substrate; depth
of 12-14 feet.

Canals:

e Station 3 -- mid-channel, located approximately 50 yards from
head of short drill canal; silty substrate; bottom depth of
6-7 feet; hyacinths (Eichornia crassipes) at head of canal;
berm vegetation consisted of red maple (Acer rubrum), mainly
sweetgum (Liquidambar styraciflua) and wax myrtle (Myrica
cerifera).

~.

'

e Station 4 -- mid-channel, about 200 yards north of original
Bayou Aux Carpes waterway; silty substrate; bottom depth of
6 feet; macrophytes along shore consists of alligatorweed .
(Alternanthera philoxeroides), bhulltongue (Sagittaria falcata),
pennywort (Hydrocotyl). :

® Station 9 -- mid-channel, northernmost station in SNGP canal;
approximately mid-point of canal length; soft, silty sub-
strate; bottom depth of 5-6 feet; berm vegetation consisted
of mainly red maple (Acer rubrum), willow (Salix), sweetgum
(Liquidambar styraciflua), wax myrtle (Myrica cerifera),

- elderberry (Sambucus).

e Station 10 -~ mid-channel, approximately 50 yards upstream
from mouth of SNGP canal; soft, silty substrate; bottom depth
of 4-5 feet; berm vegetation consisted of mainly willow
(Salix), elderberry (Sambucus), water oak (Quercus nigra).

Marsh:

e Station B -- Marsh area, open canopied, located off west side
of SNGP canal (% 1/4 mile Erom canal mouth); substrate ap-
peared to be rich in organic matter (decayed.and partially
decomposed vegetative material); depth of water overlying
substrate was generally less than one inch; most macrophytic
vegetation was dead at time of study except for some Hydrocotyl.

® Station 10a -- Marsh area east of Station 10; station has a
break in berm and egress and ingress of water was noted dur-
ing the study period; most marsh vegetation was dead at the
time of the study except for Hydrocotyl; substrate composition’
in the drainage cut appeared to be fine organic matter over-
lying fine sand; water depth in the marsh was approximately ,
1-2 inches while the drainage cut was approximately 10-12 inches.
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Table 1 (Continued)

Station l -~ Located in forested swamp 50 yards off
western end of shorter drill canal; station was located
in drainage cut which emptied into the drill canal; flow

.'betueen swamp and drill canal was evident during.the study;

vegetative community consisted of cypress, water tupelo with

. understory of lizard's tail (Saururus cernuus), bulltongue

‘(Sagittaria falcata), coontail (Ceratophyllum demersum),

water depth of approximately one foot; substrate appeared

to be composed of fine silt overlying fine sand.-

Station 2 == Located in forested swamp 50 yards off,
eastern end of shorter drill canal; station was located

in drainage area which had flow emptying to the drill canal
during the study period; vegetation same as described for
Station 1; water depth was approximately one foot; substrate
appeared to be fine silt overlying fine sand.

Station 5a -- Located in drainage cut at end of longest drill
canal; forested swamp composed of cypress and water tupelo
with an understory of bulltongue, lizard's tail; water depth
was approximately one foot; substrate appeared to be fine
8ilt and sand.

Station 9a -- Located in forested swamp, east of Station 9
which is approximately one mile from the mouth of the SNGP
canal; vegetation consisted of mainly cypress, water tupelo;
depth of water approximately 3/4 - 1 inch; substrate ap-
peared to be high in organic content, especially decaying
or partially decomposed vegetation. 4

Station 7 ~- Located in forested swamp off west side oOf SNGP
canal (approximately 1/2 mile from canal mouth); cypress,
water tupelo, red maple were predominant trees; understory
vegetation consisted of bulltongue (Sagittaria falcata),
banana lily (Nymphoides aquatica) an izard's tail; water
depth of 6 inches, substrate appeared to contaxn large
amounts of decomposing organic matter.
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TABLE 2
WATER LEVEL SUMMARY (FT = NGVD)
BARATARIA WATERWAY
Bayou? Bayou3
ICw atl Barataria .. Barataria
Algiers at _ at
Lock Rarataria Lafitte
Mean Annual Extreme High 3.07 '2.92 2.94
Mean High 1.55 1,57 1.60
Mean Annual Extreme Low -0.10 0.23 -0.05
Mean Low ' 1.20 1.32 1.25
Mean Water Level? 1.38 1.45 1.43
Mean Tide Range® 0.35 ‘ 0.25 0.35

Date Source: COE
1 - 1958 through 1980
2 - 1962 through 1980

3 1963 through 1980
4 - Based upon average of mean high and mean low stage

S ~ Based upon difference of mean high and mean 1ow stage

-
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TABLE 3 '
GROUND AND WATER SURFACE ELEVATIONS (FT - NGVD)
BAYOU AUX CARPES
JANUARY 1985

, , Swamp/Marsh Left Swamp/Marsh Right
Transect , Ground . Water : Ground Water
A 1.53 1.60 1.60 ' 1.63
. 1.27 1.60 1,65 : 1.67
4 1.61 1.67
- B 1.49 B 1.28 1.73
1.54 1.59 1.27 1.73
c 1,05 1.53 1,02 1.65
1.00 1.54 l.12 1.69
D 0.44 0.97 .
1.04 "'-*
1032 ’ . -*
. 0.66 1.00
F 1.60 1.80 1.19 1.99
1056 --I*
G 1051 -t
: 0.57 1.42
-Total of 22 Ground Observations Total of 17 water Observatior
Maximum 1.65 Maximum 1.80
Mean 1.24 : Mean _ 1,5%
- Minimum .. 0.44 . #Minimum 0.00

‘*water level below ground surface -

m
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WATER CHEMISTRY-CHLORIDES (mg/L) and SALINITY (ppt)
) BAYOU AUX CARPES '
JANUARY 1985 :

STATION DATE TIME CL STATION DATE TIME CL sal (ppt)
10 1/17 1045 | 130 2 1/20 1200 | 250 0.5
1145 | 140 5 1/23 0800 | -260 0.5
1345 | 170 7 1/20 1230 | 220 0.4
1445 | 180 9 1/20 0800 | 430 0.8
- 1545 | 190 10a 1/20 1330 | 300 0.6
1645 | 210 10 soil | 1119 1535 | 800 1.5
1745 | 220 11 1/20 1400 49 0.1
1845 | 240
1945 | 240
2045 | 250
2145 | 210
2245 | 110
2345 | 110
1/18 0045 | 130
0295 70
0345 70
1330 | 280
1430 | 290
1530 | 300
1630 | 290
1730 | 220
1830 | 100
1930 | 110
2030 | 250
2130 | 290
2230 | 260
2330 | 150
1/19 0030 | 140
‘ 1 o130 70
, { 0230 | 54
0330 51
0430 52 )
0530 54
0630 65
0730 77
0830 | 130
0930 | 200
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TABLE 5
WATER CHEMISTRY -(mg/L)
BAYOU AUX CARPES
JANUARY 1985
STATION DATE TIME | NH3=N NO2-NO3=N org. N T-P TC
1 1717 1100 0.22 <0.05 0.78 0.11 14
1 1718 1205 0.33 €0,05 0.87 0.11 14
1 1/19 1415 0.50 €0.05 0.90 0.14 17
2 1717 1100 0.07 <0,05 0.93 0.10 12
2 1/18 1210 0.16 <0,05 0.79 0.10 15
2 1/19 1410 0.37 <0,05 1.23 0.15 19
3 1/17 1115 0.50 0.76 0.50 0.36 11
3 1/18 1200 0.26 0.65 0.72 0.34 12
3 1/19 { 1405 0.24 0.57 0.68 0.34 12
4 1717 1120 0.20 0.94 1.00 0.38 11
4 1718 1155 0.26 0.35 0.84 0.37 15
4 1/19 1400 0.14 0.25 0.84 0.36 14
5 1/17 1640 0.18 <0,05 0.60 0.22 15
5 1/18 1135 <0.05 <0.05 0.80 0.16 14
5 1/19 1420 0.09 <0.05 0.76 - “0.20 15
1717 1125 <0,05 <0.05 " 0.72 0.14 14
1718 ‘1135 0.12 <0,05% 0.80 0.14 14
1/19 1430 0.55 . €0.05 0.25 0.18 15
1/17 1206 . 0.14 0.35 0.96 0.34 15
1/18 1150 0.18 0.16 0.82 0.33 . 15
1/1¢9 1500 0.09 0.24 0.90 0.33 14
1/17 1315 0.12 <0.05 3,58 0.37 44
1/18 1230 0.12 <0.05 1.58 0.14 - 22
1/19 1335 0.08 €0.05 0.92 0.13 21
1717 1300 0.23 0.24 ©1.07 0.30 15
~.1/18 1215 0.22 . 0.14 1,08 0.20 21
1719 1350 . 0.19 0.09 - 0,91 0.18 18
'1/17 1330 0.20 <0.05 | 1.20 0.64 11
1/18 1315 - 0.08 -1 - <0.,05- - 1a12 0.50 13.
1/19 1300 T 0.10 <0,05 0.40 0,26 12
" 1/17 1330 0.62 1.4 0.48 - 0,56 8.4
1/18 1320 0.63 .1.4 0.17 0.56 8.0
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VTHH
F TABLE 5 (continued)
F © STATION | - DATE TIME NH3~N NO-NO3~N org. N T-P T™C
! 10 1/17 1040 0.19 1.1 0.71 0.48 14
. 1140 0.19 1.2 0.72 0.43 12
l 1240 0.19 0.99 0.72 0.36 11,
| 1340 0.19 0.94 0.80 0.39 12
i 1440 0.20 © 0.82 0.80 0.38 13
- 1540 0.20 .0.74 0.97 0.42 13
1640 0.20 0.65 1.10 0.41 14
b 1740 0.20 0.60 0.90 0.34 13
L 2340 0.46 1.0 0.74 0.50 12
! 1/18 0040 0.43 0.97 0.87 0.53 11
- | 0140 0.50 1.1 0.90 0.55 10
0240 0.60 1.3 0.80 0.30 9
0340 0.60 1.3 0.80 0.56 8.3
: 0440 0.62 1.2 0.68 0.56 8.6
0540 0.55 1.2 0.85 0.52 9
0640 0.36 0.92 0.84 0.46 12
F 0740 0.21 0.58 0.89 0.36 14
0840 0.43 0.94 0.87 0.48 11.5
0940 0.18 0.50 0.92 0.40 16
! 1040 0.17 0.47 0.93 0.34 15
F 1300 0.22 0.43 0.88 0.34 17
1400 0.13 0.39 1.67 0.80 23 -
1500 10,16 0.36 0.94 0.32 16
1600 0.13 0.38 0.85 0.35 14
F 1700 0.38 0.89 0.82 0.42 11
' 1900 0.45 1.0 0.75 0.5 8.7
- 2000 0.24 0.58 0.96 0.39 14
2100 0.15 0.37 - 1.05 0.37 16
. 2200 0.64 0.96 0,42 14
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Table 7. Benthic Macroinvertebrates, Qualitative Collections, 3 iU ¢ .3
Bayou aux C