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MISSISSIPPI DELTA RECION PROJECT
CAFRNARVON FRESHWATER DIVERSION

BIOLOGICAL HONITORING FROGRAM
Drafct Repart
INTRODUCT ION

The proposed project would divert fresh water from the Mississippi
RBiver into the Breton Sound Estusry. Wacer would be diverted via a
controlled strocture installed in the mainline Mississippi River levee near |
Caernarvon, louisisna, at river mile 81.5 (Figure 1). The primary purpose
of the project is to establish favorable salinity conditions {n che area.
Ealinicies wvould bs managed to reduce saltwater Iincrusion, enhance growth
of vegetation, reduce land loss, and increase production of commercial and
recreational fish and wildlife.

Throughout the period of study leading to the recomsendation of rthis
project, there was extensive interagency and public involvement. During
this pericd, nwmerous individuals snd agencies recommended that the project
be carefully monitored. At first, the driving force behind a monitoring -
program was concern over the relatively poor water qualicy of the

Mississippl River and the potential for adverse Ispacts on organisms in the
eSLUATY.

However, it soon becams apparemtf that 1t would be Wvise to develop a
comprehensive sonitoring program to imclude biological , vater guality, and
hydrological data collection. The owversl]l sonitoring program would provide
infoermation wvhich could be used to guide scructure oparation including
timing, magnitude, and duration of flow. The blological, water gquslicy,
and hydrolegical monitoring programs are being developed concurrencly.
Close coordination is being salntained during the development of these
prograss to avoid uonecessary duplication.
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This report deals specifically with the biological ;nﬂtnrin: progras,
although certsin water quality paraseters which are routinely sampled in
conjunction with bilological ssmpling in aquatic enviromnments are also
discussed. The water guality and hydrological monitoring progrims are
covered in & separate repoft.

The biological monitoring program would bhe carried out in chree
distinet phases: an intensive, J=-year preconstruction prograsj an
incenaive, d—yesr postconstrection program; and & long-tarm progras vhich
would concinue For &6 wears, the remainder of the 50-year project life.
The objectives of each phase of the program are described below.

Preconstruction Hnnimring Program - 3 years

The overall objective of the intensive, J=-year preconstruction

biological monitoring program is to escahlish baseline conditions for the

important biological resources in the study area. Data collected in this
progras will be coapared with data from the postcomastruction biological
soni toring program im order to assess project effeccs. Specific chjecrives
include:

o Describe prediversion conditions of emergent and submergest
vegectation.

o Estimate prediversion populacieng and areas of concentration for
wildlife including furbearers, alligarors, and waterfowl.

o Ietermine preferred hablictat and areas of concentration of lsporcant
finfish snd shellfisl species prior ro diversion.

o [eternine as accurataly as possible commercial landings of important
finfish and shellfish species prior to diversion.

o [etermine prediversion contaminant levels for selected parsmeters in.

resident finfish and shellfish species.

B o e oy e
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Posteconstruction Monirori Progras — 4 vears

The overall objective of the intensive, 4=year postconstruction
biclogical sonitoring program is to assess the imsediate and “short-

g -

-
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-

effects of the diversion on the important bioclogical resources in the study’
area., This vwill be accomplished by collecting similar information on the

same parametards sampled in the preconstruction program and comparing
two sets of data, Specific objectives include:

o Describe postdiversion conditions of emergent and submergent
vegetatlion.

o Estimate postdiversion populacions and areas of comcentretion
wildlife including furbearers, alligators, and vaterfowl.

the

for

o Determine preferred habitst and areas of concentration of i{mportant

finfish and shellfish species following diversion.

o Determing a8 accurately as possible commercisl landings of
lmportant finfieh and shellfish species following diversion.

o Determing postdiversion contaminant levela for selected paremecers

in reasident finfiszh and shellfizsh species to determine vhethe

r or

oot uvnacceptable levels of concaminants are resulting from the

diversion,

Long-Term Monitoring Program = 46 vears

The long=term monitoring program would continoe for 46 vesrs.

The

overall objective of this program i3 to sassess the long-term effects of the

diversion on the blological rescurces Iin the study area. The specif

objectives and the types of sampling for the long-term program would

ie

be

sfimnilar to the {ntensive pre= and postconstruction programs discussed

R -4

above: howevar, the sampling effort would be scaled dowm. The Intensity of °

the long-term monitoring program would be determined primarily based on

experience gained during the pre- snd postconstruction programs.



METHODOLOGY USED TO DEVELOP THE MONITORING .ﬂm

Monitoring effects of the diversion on biological resources is a topic '
that wvas discussed on numerous occasions throughout the development of the
project. The concept of using an Interagency, mulcidisciplinary approach
to develop the monitoring program evolved in the esarly stages. It is a
logical approach for several reasons.

Since the diversion would have a direct effect on the blological
resources vhich several natural resource agencles are sandated to manage,
it stands to reason that Individuals from these agencies should be
involved. These people have expértise in monitoring and sanagement of
biological resources and are familiar with the Breton Sound Basin. Several
of the agencies have existing monitoring programs in the basin, and it
makss sense fo take advantage, to the maximum extent practicable, of these
progrms. Using this approach, the monitoring program could be developed
by escablishing sampling stations ac key locations in relation to the -
diversion site and by modifying parameters sampled and smpling frequencies

AE NECESSETY.

Mditional support for the interagency approach steas from the fact
that many of the agencies and individuals have been involved with this
project since che early planning stages. They have a thorough
understanding of the proposed project, its anticipated effects, and the
cypes of monitoring that would provide meaning ful Information that would
allow us to assess project effects. They have been very cooperative and
supportive of the project since its inception and have formally requested
that they participate In the development and implementstion of the
sonitoring program.

The first formal, large-scale meeting to discuss development of the
progras was held on August 7, 1984 at the New Orleans Discrict (NOD).
Representacives from sppropriste Federal , state, and local agencies were

invited to strend as well as members of the academic comenity. 4
Mesorandum of Meeting is presented im Arcachasent |.

i
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AL that meeting, NOD personnel presented a brief 'I:.l.-ltnr; of the

project and emphasized that becauss Caernarvon would be the first of our
proposed freshwater diversion projects to come to fruitiom, it is essential
that it be monitored and oparated to the best advantage so that the full
potential of freshwater diversions in preserving and enhancing estuarine
areas be demonstrated. Corps personnel then provided a general overview of
tha proposed monitoring program and presented ideas on how the program 2
could be developed and isplemented. It was noted that the prograa could be *
developed most efficiently through s series of seetings/workshops.

¥

-

Following the presentations by NOD personmnel , participants were
requested to comment on the ssspling schemes and discuss what role their
organization would play in development and implementation of the progra=.
After stacements from the meeting participancs, the group established dates
for a J-day technical workshop to further discuss monitoring needs.
Participants wers requested to prepare detailed informational packets
concerning their existing monitoring programs for pressncations =t the 4
vorkshop.

The technical workshop to discuss developmsent of the monitoring ;
program was held on October 9-11, 1984. The primary purpose of the meecing :
was to assemble a group of sultidisciplined individuals representing
numerous Federal, state, and local agencles and other Interested groups to
gather informarion on existing monitoring programs. Based on this
informarion, they could identify dats gaps and recosmend sampling programs
to collect addirional required Informarion. A Hemcrandum of Meecing for
the wvorkshop is presentead in Attachment 2.

-
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At the Avgust 7, 1984 meeting, NOD personnel had requested that the
varioevs agencies or groups having sampling prograss in the Breton Sound

X e Y e o i ey

Basin prepare information concerning their respective monitoring programs &
for presentacion at this workshop. Representatives from the various lrﬂupl:'

were acked to present an overview of thelir sampling programs to the entire i

amdiry

working group so everyone would have an idea of the overall extent of
sampling efforts in the area. FPresentations were made by the U.5. Fish andfi
Wildlife Service (USFWS), National Marine Figheries Service (NMFS), U.5.
Gaological Survey (USGS), Louisiana Department of Wildlife and Fisheries
(LDNF), Lovisiana Department of Health and Human Resources (LDHER),

Plaquemines Parish Environmentsl Services Laboratery (PPESL), end Coastcal

Eewrym

o

byl

Envirooments, Inc.

Following the precentations; participants divided inco two subg roups
to discess existing sampling programs in more detail, identify dara gaps,

and recommend additional sampling efforte as deemed necessary to monitor

o ol e i Ly

effects of che diversion,

T

The biologicsl subgroup discussed sampling of important fishery
resources Including oysters, shrimp, blue crab, menhaden, groundfish, red

i et g, I

drum, and spotted seatrout. The group determined that LIWF has sdequate
sampling programs to monitor fishery resources and manage fisherles under
existing conditlions. However, the proposed diversion would cause changes

in discribution and abundance of aquatlc organisms and, in order to 3

dociment project effeces, sempling efforts would be reaeired in areas uhi:h?
presently receive lirrle sttention. Increased monitoring would be required’
in the upper basin toe document changes and potential adverse impacts, and

some monitoring would be required gulfward of existing stations to

L

determine affects of salinity changes in the ares.

C =

As far as monitoring of wegeration and wildlife i3 concerned, LINF

Fd.l'-.:-lﬂ.'ﬂ

currently flisa s seriea of transects in the Breton Sound Basin to assess

sarsh types and marsh condition, They alsc conduct perledic aerial il.l'l"f!'jl'I..:':
of muskrats, alligactors, and waterfowl. Several transects would have zo

be added to fully scgscs impacte of the diverszsion.

<, W



The workshop wvas very successful. Participants demonstrated a sincere
interest in the monictoring program, and nearly all of the important
parameters to be monitored were discussed. Perhaps one of the mostc
signiflcant sccomplistments of the workshop was selection of tentative
sites in the basin where the Corps would locate several inm situ
instrusentation packages to gather hydrological, climatological, and
physical water qualicy parameters. Several individuals st the wrikshop
wvere fmmiliar enough with the hydrology of the basim to choose these
tentative sampling locations (Figure 2). Alcrhough these in situ monitors
will mot collect blolegical data, they warrant discussion here because many
of cthe biclogical saspling stations were strategically located in relation
to these monltors to allow us to correlate changes in populations of
squatic organises wicth hydrology/water qualicty parameters.

It wvas detemined that the sost efficient way to arrive at deraflasd
designs for various types of sonitoring would be by working in small
subgroups comprised primarily of individuvals from the large working group
who provided input to development of rhe overall sonitoring program. A
1ist of individuals invelved in development of the overall msonitoring
program, inclueding the biological program, is provided In Attachsent 3.

Large-scale meetings/workshops provide an excellent forum for u::hlnglf
of ideas, discussion of philosophies, and providing the framevork for sore :
detalled studies. However, technical details can be worked out more
efficiently by small groups of individuals with expercise key to particular
areas of interest. The various sonicoring programs described in this
draft report were designed using the small group approach.

This draft report will be discributed for review by all of the pecple
who have been involved with development of the monitering program. Based
on coments received on the draft report, a final biological monicoring
program report will be prepared. Additional meetings to further discuss
the monicoring program will be held as deemed necessary.
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Tentative locations of in situ monitorin

FIGURE 2.




The remainder of this draft report discusses the various bislogical
sonitoring programs individually. Topics discussed Include cthe reason for
sonitoring the particular resource, cbjectives of the monitoring,
description of sampling procedures, location of saapling stations, sampling
frequencies, time of Year the monitoring is conducted, vho proposes to
conduct the monmitoring, preliminary cost esimaces, and other pertinent
information.

The scaciom and ctransect locations described im this report are
referred to as tentative; however, im most cases, the locations closely
approximate vhere the exact locations will be. Since it iz noc ver knowm
whether construction funds will be appropriated in 1986, it vas not prudent
to expend the time and funds necessary to conduct extensive fleld surveys
to pracisely posiction smmpling sites. However, before any sampling efforts
begin, the coordinates of all nev statlons will be established. The
s.apling scheses and station locations described in this report will be
identical for bath the pre-snd postconstroction monitorimg progras.

It should be emphasized that the monictoring efforcs proposed in this
report do not necessarily include all of the types of monitoring deemed
desirable for a project with such far-reaching potential &ffects. Howewver,
as alwmys, there are certain budgetary conscraincs which had co be

considersd, The tocal  annual cost of che propo program 1§ nezrly double
H-:,p----f' i izﬁ&#zjx-}:-—é—' 1577 ),
thﬁ estimate irlonal funds for _

sonitoring were made available from within the amount currently available
for che project. All factors considered, ic ia felr chat the saapling
proposed herein represests a reasonable momitoring program.

-10-
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HONITORING PROGRAM DESICNS

MARSH VEGETATION

The Breton Sound Estusry has experienced marsh loss and dramatie
changes in marsh types due to seltwater Intrusion into the area.
Historically, fresh/intermediate marshes occupled s large sres in the wpper.
portion of the estuary. Due to a variety of factors, salt water hag '
penetrated Into these fresher marshes and brackish warshes are now present

as far north as Big Mar.

The primsry effect of the proposed diversion would be lowered ;
salinicies in the marshes. Increased nutrient and sedisent input intc the -
marshes would also occur. It hes been projected that the rate of marsh
loss would be reduced and that some areas of brackish marsh would reverc to
freshfintermediate marsh over time,.

In order to agsess changes in che marsh, it will ke necessary co
monitor mareh vegetsacion. Because of the size of the erea to be campled
and the linlted access, a helicoprter 15 the only practical means of
transportation for the marsh monitoring. Sampling wvould be conducted along
predetermined north-south transect lines estahlished from original
transects used by Chabreck (1968) and Chabreck and Linscombe (1%78) in
making loulsians coastal vegetative tvpe maps. A tocal of 100 siles of
transects would be flown in the study area. The sampling stacions would he:
located st 0.25 or 0.50 mile intervals along these transects, depending on -
sanpling intensity nesded. The transects to be used for this monitoring
would be selected from among the transects already established by Chabreck
and Linscombe, However, it is proposed that two additional tramsects be
established to properly assess the effeccs of the diversion. The
established and proposed transects are shown inm Figure 3. A Loran C unic
would be utilized in the helicopter to maincain & true line, making ic
possible to repeat this line from year to vear. Ar sach sampling station
an ocular esfimate would be made with the helicopter landing or hovering.

=ii-
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= Existing transects

===== Proposed transects

itoring

Exiscing and proposed trenseccs for mom

FIGURE 3.

vegetation, muskrarts, and =lligators.
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All marsh specles present and percent composicion would be recorded at sach
station. Obhservations concerning sulmerged aquatic vegetation would also
be recorded. Sampling would be conducted In late July or early August when
most specles are mature and easier to {dentify. The vegetation monitoring
would be conducted with a 2068 jet ranger helicopter, pllot, one biologist
to navigate, and ons blologist to identify vegetatiom and record. Tha data
would be complled and compared from year to year and between or along
transect lines to measure changes related to envirommentzl conditions
assoclaced wvich the freshwater inctroduction.

It is proposed that vegetation moni{toring be conducted by LIWF. It is
currently estisated that the sonitoring would cost about 512,000 per year.
This cost is largely attribuctable to haelicopter flight time. The costc of
monlitoering suskrat and alligater populations, che next two toples of
di scussion, are included Iin che 512,000 per year estimate.

The wvegecation sonitoring proposed above would provide informarion
primarily concerning qualitative changes in marsh vegetation. It would not
provide information which would allow quancificacion of changes in marsh
acteage. Hovever, it i3 highly probable chat asrial phorography and
habitat mapping of the study area will be conducted by Federal and/or state
agencies within the next few wears. This would make it possible to express
the antlcipaced habitat changes in quancitacive terms.

WILGLIFE
Muskracs
Muskrat population density in coastal brackish marsh is related to a
anumber of envirommental paramecers including vegetation, salinicy, and

nutrients. Muskrar populations appear to obfain high dengicies in brackish
marsh dominated by three—cornered grass (Scirpus clneyi), a preferred food

of the muskrat. It has been chserved in the past that nuskrat populaticons
eften demonstrate a dramatic Increase durlng high water years when marsh
salinicies are reduced in some areas. Thres—cornered gress (8 more
abundant io low-salinity brackish ssrehes. The proposed project would
expand Che ates of chese sarshes.

-13-



A count of muskrat houses can be used as an index to muskrat numbers.
However, it s necessary to know the past history of the populacion in
order to correctly inrerpret aerial house counts. Asrial cowmts would be
sade using the same north-south transects chosen for the vegetation
monitoring (Figuwe 3). Counts would be sade from a helicopter flying at an
altitude of approximacely 100 feet and a speed of BO mph. The strip
counted would be 300 feet wide. This survey would be conducted in late
February after green—up has begun. Muskrat houses at this time are scill
dry and highly visible because of the contrast wvith green vegetation. A
total of 100 miles of transect line would be flown. This survey would be
conducted vith a 206B jet ranger helicopter, pllot, one biologist to
nsvigate and record, and one blologlst to act as observer (eounting
houses). Data would be complled by line and/or marsh type and compared
annually o detect trends.

It is proposed that monitoring of muskrat populations be conducted by
LDWF. The cost {5 included in the estimate for vegetation monitoring.

AlligstoTs

Alligators are most abundant in fresh/incermediace marshes. Their
nunhers are reduced as marsh salinicies increase; however, thay do occur in
brackish mareh situations. The LDWF currently surveys alligator
populacions across the scate out to the 10 ppt ischaline.

The marsh slligacor populaction in the Brecon 5ound Estuary wvould be
.EEn by asrial nest inoventory. Soch an inventory would index
population levels and measure population variation by marsh or habitat cype
and chrough tise. The asrial oest cenztuses would be conducted In lare June
or early July after oesting is complete. The alligator nests would be
counted along permanently established north-south transects using the same
1ines used for vegetation monitoring and muskrat population surveys (Figure
3). A flight speed of approximstely B0 mph and an altitude of 200 feet are
considered optieswm. An obsarver would count nests within a transect line
widch of 3150 fest. Data wvould be recorded by marsh Cype and tramsect lime.



This survey would also utilize a 2068 jet ranger helicopter, pilet,
one blalogist to cbserve, and one to navigate and saintaln records. A
total of 100 miles of transect line would be flowm.

It is proposed that the monitoring of alligator populations be
conducted by LINF., The cost is included in the estimate for vegetation
monicoring.

Haterfowl

Historically, the Breton Sound Estuary provided hablicar for large
concentrations of waterfowl, The conversion of fresh/intermediace marshes
to more saline habitat types has resulted in a significant decline in
waterfouwl populations in the area. It is expected that the proposed
divarsion would enhance the sulcabilicy of vaterfowl habicat im the area.
It is {mportant that waterfowl populations be monitored to assess these
changes.

The LINF began using periodic aerfal surveys to escimace migration
chranology, size, and discribution of coastal waterfowl populations fm
1951, 1In 1968, the Department altered the original survey and began using
the present inventory procedure in the coastal region, The present methods
ware adapted from & sampling technique designed by Chabreck, Palmisanc and
Joanen (1968) to type map the loulsians coastal marshes. The survey
consists of 27 morth-south transect lines which cover the entire Loulsiana
cosital zone. The sampling rate is greater Iin the western half af che
state since duck populations there are norsally twice as large as those
cbaerved in the sast.

Figure & showa the transecta vhich would be used to monitor wacerfowl
populations in the study ares. Two transects are already flowm under thelr
current sonitoring program. It is proposed that an additional transect be

added in the vpper part of the estuary to better assess effectm of raduced
salinicies an warterfowl use im the area.

-15-
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Aerial surveys would be conducted using s twin-engined Partenavia 68C
aircrafe, a high ving sonoplane vith an uncbstructed downward view owned
and operated by the LDNF. The aircraftc is equipped with a LORAN-C
navigation system toc ensure accurate repeatabilicy of aerial transeccs
throughout the durationm of the study. Asrial transects would be flown at
approximstely 90 aph and 150 feet aleitude.

Nuabers of each specles observed from both sides of the aircrafr would
be sscisared and recorded as the alrcrafr moves scross Che vegetarion cypes
along sach transsct line. A decailed vegetation type map overlaid with the
trangect lines would allow observers to record bird numbers in each of che
major habitat ctypes. Specles to be Included in the survey are listed
below.

Mallard Pincail

Motcled duck Coots

Gadwmll Scaup

Wigeon Ring-necked duck
Green=-winged real Canvasback
Hlue-winged teal Hooded merganser
Shoveler Geese

LINF has indicated that the addirional monitoring required to assess
the impaccs of the diversion on waterfowl could be accomplished st no
significant addiciomnal cost.

FISHERIES
The proposed diversion would, of course, alter the distribution of

aguatiec resources In the Breton Sound Esteary. It s essential that these
resources be monitored.
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Oyster, brown and vhite shrisp, crab, and finfigh populations would be
surveyed during the pre-and postconstruction monitoring phases. The
Seafood Mvision of LINF has in place exrensive panagement-orienced
monitoring prograas for these resources. The objectives of the proposed
diversion monitoring program can be mer with relatively minor addicions to
the existing monitoring effort. Discussions of existing msonitoring efforcs
for each resource, along with suggested addicions, are presented below.

DEIlII

At present, veekly deploymeénts are made from March through Hovember of
spat colleccing plates (Butler Plates) at five sctations om the Public
Oyster Seed Crounds and one station on cthe Bay Cardene Seed Oyster
Reservacion (Figure 53). Spat set intensities are expressed in
lﬂ:.-*ulﬂ'ulek.- Eottom salinity and temperature are measuresd weekly ac
all six stacions year round. The informscrion gathered is used in the
selection of cultch plant sites and in the prediction of the ensuving year's
seed production.

Yearly seed and sack oyiter density escimates on che seed grounds and
reservation are made by means of mecer square {Hz.'l sampling with
SCUBA. Three replicate J"!2 samples are taken at each of 23 stations in
June of each year (Figure 6). Total seed and sack oyster avallabilicy on
the seed grounds {5 determined by extrapolating from the sample results.

Harvest cslimates are made from daily boarding surveys (weather
pitmiccing) of boars [ishing on the Public Oyster Seal Grounds ar
BEservarion. Obssrvations recorded include location, secthad of harvest
[{one dredge, two dredges, tonf, ©ic.), Che number of cacks or barrels of
oysters taken, and size of che vessel.
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For purposes of the proposed sonitoring program, the above procedures
for seasuring spat se&C intensicies, seed and sack oviter density, and
harvest would be contiauved in full with the addicion of three HI
sanpling sites on the seaward portions of the seed grounds (Flgure 6).

Currently, there is no conslstent sampling of oyacer populations on
the privately leased water bottoms in the Ereton Sound Basin. For this
reason, and since the leased wvaterbortoms would be affected by the proposed
diversion, it was necessary to design s monitoring scheme that would yis=ld
inforsacion as to che produccivicy of leazed wvaterbottoms. The information
generatied should enable ldencificaction of the geographical limits of the
productive oyster zone pre= and postdiversiom. The design for this prograa
is discussed below.

Fourteen stations were chosen within the Breton Sound Basin to
represent the complete range of currently productive and potentislly
productive oyster growing areas (Figure 7). Sampling devices would comsist
af Nescier grov—out Crays. These Crays are constructed of heavy—dury
plastic and are 70 am by 70 o in disension. Each tray would comtain 25
oysters 50 to 73 oo im height. The 25 oysters would be arranged in five
rows of five oyscers each and attached to che trays so that growth and
gurvival records can be maintained for each individual oyater. Two such
trays would be placed on the bottom at esch of the 14 stations during che
last two weeks Iin Jsnuary of sach wvear.

During the lasr week of every ensuing month, all saspling starions
would be wvisited. Bottom salinity and remperature would be recorded and
the oysters measured. Oviter mortalicies and kinds and nuabers of oveter
predactors and fouling organisss would also be noted. As an I(ndex of
recruitment, cthe number of oyster spat which sat and survived on the sasple
oysters during che year of deployment would be counted and measured.

All trays would be remsoved from the field during the first two weeks
in January, approximately one year after deployment. These procedures
would be carrisd oot im full for esch year of the sonitoring program.
These trays have bees used very succedsfully by che LDWF 1o simllar growth
and survival studies in Baratarias Bay.
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Shrimp

The Seafood Division of LOWF uses G-foot and lb-foor flat otter trawls
to monitoer hrowa and white shriamp populations in the Breton Sound Bagin.
The 6-foot trawls with 5/8" bar wings and 1/4" bar teil are used to sample
shallow bayous and bays. In the deeper inshore areas, lé~foot trawls with
3/4" bar wings and 1/4" bar tall are used. All travl samples are of 10-
minute duration. All shrimp colleccted are identified, counted, and a
random sample of 50 of esch species 13 measured in 5 s groups.

Five starions are smmpled veekly wvith a 6-foot trawl from Harch
through October and five addictional stations (crash statlons) sre sampled
wvith a 6-foot travl during the last tvo weeks of April for purposes of
setting the brown shrimp season (Figure B).

Two inshore stations are sampled weekly with a lé-foot trawl from
March through October and bi-weekly from MNovemsber through February. Each
time &4 sample is taken, salinicy, wvater temparacure, ses stace, clood
cover, and vind speed and direction are recorded.

For purposes of the diverslon monitoring program the above efforcs
should be continued with the additions discussed below.

Feur of the flve é-foot crash statlons that are currently sampled only
during the last ctwo weeks of April should be saspled every week from March
through Ocrober. [In order to ensure adequate sampling of presescly
unsaspled areas, three additional 6—foor traw] stacions and two addirional
lé-foot trawl stations should be established and ssmpled wveekly from March
through Gerober. The two additional |6-foot trawl stations should also be
smpled bl-weekly from November throwgh February. The additional proposed
shrimp sampling stations are shown in Figure 9.
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Exiscing b-foot and 16~foot traw] stations.
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Blue Crab

Monitoring tha blus crab resource in the Breton Sound Basin is done in
conjunction with the existing shrisp monitoring program. In all lé6-foot
trawl samples, blue crabs are counted and a random sample of 50 are
measured, sexed, and berried females noted.

It is proposed cthat chess procedures be continued for the diversion
monitoring program. Additionally, crab data would be obtained whenever a
6-foot or lé-foor trawl sample is taken. This inclodes existing as well as
&ll proposed trawl scstions (Figures 8 and 9).

Finfish

Finfish monicoring in the Bretom Sound Basin s also currencly
conducted in conjunction with the existing shrimp monitering program. In
the l6-foot trawl samples, all fish are identified to species, counted, and
a random smple of 50 measured. These procedures would be continued for
the diversion sonizoring program. Additionally, daza on all fish vould be
ohtained whenever a é—foot or lb-foor trawl saaple {5 taken. Thizs fncludes
exisring as wmll as 211 proposed trawl stacions.

The Department of Wildlife and Fisheries has recently éreated =
special Finfish Secrion within the Seafood Mvision. The Seccionm has plans
to sample commercially and recreacionally i{sporcast [infish {n the Brecon
Sound Basin, vith special smphasis on spotted ssatrout and red drus.

Ar this cime, it {8 envisioned that smpling gear would include
50-foot nylon bag seines wicth 1/4° bar mesh, 7%0-foor monofilament gill
nete composed of five panels of varving sesh size (1™ bar to 37 bar), and
750=foor nylon traomel necs with & 2:] sag and | 5/8" bar i{nner wall and &7
outer wall.



All fishes collected would be identified to lpﬂﬂill" counted, and a
random smple of 50 measured in 5 == groups. For certain species,
addicional Informatiocan on sex, gonadal comdition, and stomach contents
would be recorded.

Several meecings have been held vith personnel from the nev Finfish
Section. Although the station locations, mumber of stations, and sampling
frequencies have not been finitely determined, it is balisved that the
finfish smpling to be conducted by LDWF would sacisfy our finfish
monitoring needs. Efforts are being made to choose sampling stations that
would satisfy the requiremencs of both the LOWF and the proposed freshuater
diversion monitoring program.

Personneél from the Flaguesines Parish Envirommsencal Services
Laboratory have provided a lisc of 13 potential sampling sites for finfish
monitoring (Figure 10). Most of these sites appear to be very good. It is
enlikely that all of che suggested sites would be wrillized: havever, some
of che sites could cercainly be lntegrated {nto the program.

It is proposed thact the LOWF conduct the Fisheries monitorimg
including oysters, shrimp, blue crabs, and finfish. It is currencly
estimaced that the annual cost for the 7 years of Iintensive [isheries
monitoring would be about $45,000 per year, The funds would be used to
kire a biclogist and s marine rescurces speclalist o conduct the

additional sampling, and to purchase additional sampling equipsent.
ISOHALINES

In addicion to salinity dacas gachered at che varlous biological
smpling stations, the LOWF monitors salinities in che Breton Sound Basin
at 15 separste isohaline stations (Figure [l). These stations are visiced
weekly and have been monitored an & regular basis since 1974. In addicion
to salinity, wvater Cemperaturs (°c) and conductivicty (mmbos/cm) are
also measpured. The Department uses the data to plot isohalines which
provide valuable information concerning cthe sffects of salinicy an Fishery

resources, particularly oysters.
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-28-



LEGEXD

0- Exiscting ischaline stations

.- Proposed ischaline station

Mhmam 1Ak,
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The salinity data collected ar these isohaline ntll':lnnl- would
complesent the salinity data gatherad under the water quality monitoring
program for the proposed diversion. It is proposed that an sddicional
isohaline station be 2stablished in lake Fortuns (Figure 11). Since the
proposed diversion would likely exert some secondary effects on the
salinity regime on that gide of the estuary, additional salinity data from
that area would be useful. In addirion, as discussed under oyster
monitoring, Lt is proposed that a llz station be esrablished in the lake
Fortuna area for oyster monitoring (Figure 6). The year round sslinicy

dats from the new isohaline statiom would be valuahle in assessing che
oyeter data from the new HI stacion,

CONTAMINANT DPTAKE ANALYS1S

One of the greatest concerns related to the proposed diversion of
Mississippl Miver wacer is che potentcial adverse fmpacts duwe to high levels
of pollutants in che River. The River often contains high levels of heavy
III'.I-_.I':I_-., phenolic compounds, pesticides, PCBs, and other compounds.
Monitoring of contaminants in the warer column and sediments would be
condoe-ted wunder the wrter qualicty/bhydrology sonicoring progrems. Howewer
in order to detemmine the effects of contmminancs on fishery rescurces, it
is proposed that tissue anal yses be performed for selected aquatic
resources .

In any contaminant uptaks study, it 1s lmportant to sonitor the same
species at the same locations throoghowt. Otherwiss, if any changes im
anal yses results occors, one does not know 1f the levels are different due
to swvitching sices or speclies, or to an actual change in contaminatlon.
Thus, selectlion of animals for contaminant uptake sonitoring presents a
problea in that most estuarine—dependent animals are highly migracory due
to seasonal salinicy changes and varylng habitat requirements &t different
life stages. It 1ls essentisl that resident species be chosen Lhat would be
available under both pre-and postdiverslon conditions. The oyster is an
ideal candidate for anal yals since it is sessile, in contact with the

sedimants, a filter feeder, and is the commerclal species expected to be

most greatly affecred by the diversion project.
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Blue cacfish, sn important freshwater comsercial fish that also enters low
salinity estusries, would be selected an a represencactive bottom {eeding
fish for analysis. Since some contaminants are alse known to blomagnify in
predacor species, a predator such as spotted gar would also be collected.
Spotted gar are known to occur over a wide range im the estuary.

In order to ensure that the anal ysis s statiscically meaning ful,
three cosposite samples consisting of five individuwal fish per sample would
be collected at each sampling stacion., These nuabers are based on
exparience gained from the Matfonal Pesticide Monitoring Program. Three
composite ssmples consisting of 200 grams of oyster seats from each station
would also be collected:. The oysters would probably be collected in
conjunction wich the loulsiana Department of Wildlife and Fighsries studies
pn oyster survival , growth, and abundance.

Four contaminant momnitoring areas have been temtatively chosen (Figure
12). Samples would be collecred im rhe Mississippl River jusr wpriver from
the diversion site, the Upper Basin area near BIg Mar, the expectad
northernsost area of oyster production after diversion (perhsps rhe Crand
lLake area), and an open bay area close to the diversion structute.
Oysters, of course,; would be lacking at the [irst two stacions, and
freshwater [1sh may noft be present at the lowsr most station prior co
diveralan.

Animals wvould be collected in the late fall (probably October). This
would allow five to cen months for any contaminants introduced imto Lhe
estusrios acosystiem [0 be sccumulated in the tlissues. Since it is not
known wvhat contamminancs say be found in the diverted waters, ir is
reconnended that chlorinated hydrocarbons; phenolic compounds; aliphatic,
arosatic, and pol ywuclear aromatic hydrocarbons; sslenium; and heavy metals
be monictored, It is estimated that this analyveis would cost abour 51,000
per smmple and that che results of the contminant anal yeais vould be
avallable sbout 90 rve 120 days after collection.
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The U.S5. Fieh and Wildlife Service proposes to conduct the contasinant
uptake monitoring including collection of the organisms and the analytical
laboratory analysis. The current estimacted costs for this monicoring are
presented below.

Estimared Cost Summary

Anslyrical Laboratory Analvsis

Oyscers=1 sites ¥ 3 composices/sice @ 51, 000 /sample = 5 &, 000

Bottom feading fish-4 sites ¥ J composites/site @ §1,000/sample = 512,000

Fredatory fish-4& gites ¥ } composites/sice @ 51,000 sample = 512,000
Anal ysis subtotal = 530,000

Annual Field Office Sampling Costs

Colleccing, shipping, data analysis, and reporting = 5 G, (00

Anpual Grand Tocal = 535,000

FISHERY HARVEST (LANDINGS)

The overall objective of the proposed diversion is te produce a

healthy sstuarine ecosystem in the Breton Sound Basin. Marsh productiwicy
and concomitant fiszsh and wildlife produccion would increass: Since the

benefits of the project are primarily attributable te Increased production
of oysters and other commercially and recreationally important finfish and
shallfish species, it is i{mportant that che harvest of chese resources be
carefully sonitored. Additionally, some changes could occur in the
fisharies harvested (n the Basin. For example, {n years of large
diverslons, there gay commercially barvestable catfish populations in the

Upper Basin, as well as & shad fishery in the tallwaters of the diversion.
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The National Marine Fisheries Service (MMFS) gathers harvest
information in the area. However, their fishery reporting specislists are
assigned to racher large geographical areas, and it s ofcen difficule for
them to obtain detailed coverage for localized areas. In addition, {r is
sometimes difficult for them to obtain accurate information from fishermen,
seafood dealers, and processors because these people often harbor an Innate
discrust of anyona gathering scaciscics wvhich concern cthelir livelihood .

In order to improve upom the harvest data collecced in the arss
affected by the diversion, it is proposed that s fishery reporting
speclalist be hired to concentrate sfforts on the Breton Sound Bazin. In
several discussions with MMFS personnel, this was the recommended
approach. NMF5 has Indicated that the additional {nformation would be
helpful to them and they are wvilling to provide guidance to the progras
based on thelr extensive data gathering experience. It is believed that by
assigning an individual to concentrate full time on the Breton Sound Basin,
that i{ndividual would develop a rapport with meabers of the fishing
industry, thereby enabling collection of msore accurate data.

The proposed fishery reporting specialist would concentrate an
comsercial harvest. However, data could also be gathered on recrearional
harvest of important specles inm the area. The major duties of the
- reporting specialist wvould include the followlng:

e collects commercial and/or recrestions]l catch, effort, biocloglcal,
eovironmental , and soclosconomic data on {mportant species of
marine organissd.

¢ collects and complles landings and value of (ishery producis from
dealers in assigned area, including the collection of economic
‘It.-

o perforss continuing survey of ports, number and types of gear and
crafc used, number of fisherwen employed, products manufsctured,
lises of wholesale dealers, and employsent in shore-hased plant
facilicies.

¢ prepares & monthly report of fisheries in assigned area.

¢ obtains data from [ishermen at dockside, aboard fishing vessels, or
st figh processing plants.



o lkeeps detailed records of work sccomplished and reports data.

o assists in developing summary reports.

The individual hired for the position would have a knowledge of

fisheries to include:

o abilicy to identify various types of [ish and shellfish.

o abllicy to idencify varlous cypes of equipsent used on coesercial
and recreational fishing boats and vessels.

¢ konovledge of sealcod harvesting and processing.

o skill in making measurements and recording data accuracely for
parine organisas.

o abiliry to express technical fishery data inforsation in a vrizten
formar clesrly and concisely.

o abilicy to make computations and complle and tabulate nessrical
snd/or statistical data.

o skill in developing and paintaining personal contacts.
It is proposed that the fishery reporcing specialist would be hired by

the LIMF. The current estimated cost is 522,000 per year.

DATA MAKAGEMENT

The proposed monitoring program would generate a large amount of
data. The value of the dats would be dependent upon the quality of data
management practices. It Is essencial cthar a logical, integrated dsta
manigement program be fmplemented. Dacs management would consCitule =
large-scale effort and would justify a full-time position to oversee the

progras.
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It is proposed cthat the LOWF hire an individual for this task. The
Department proposes to conduct all of the biclogical smpling except che
tissue snalysis. For all practical purposes, the addicional blological
monitoring recommended for the proposed diversion is serely an extension of
existing monitoring conducted by the LOWF. The Department alresdy has a
data management program in effecc. All of their isportanc dats is stored
on magnetic capes and their hardwre capabilicy is sufficisnt re
accommodate the additional decs. They currently use a Sperry Univac 1100
computer. Addicionally, the LDNF has arrangesents which allow chea o
interface wicth loulsiana Scate Universicy's Deparctment of BExperisentral
Statiscics for both computer capabilicty and assistance with staciscrical
Anal yees .

The individual hired for the position would preferably have an
undarstanding of borh biology and daca management , including computer
programming and hasic staciscice. The current cost estCimate for this
posicion is 528,000 per year.



MONITORING PROGRAM COSTS
Costs for the various types of monictoring have been discussed
throughout the report. The following table provides a sumsary of the

current cost estimates on a year by year basis.

Blological Monitoring Program
Current Cost Escimate

Preconstruction Monitorl ng !rnEll

Ireas Year | Yoar 2 Year 3
Biologist I1 § 22,000 § 22,000 5 22,000
Marine Resource Spaclalist 1 5, 000 | 5,000 15,000
Sampling Egul pment 30, 000 5,000 5,000
Fishery Reporting Specialisc 22,000 22,000 22,000
[mca Manager 28,000 18,000 28,000
Flight Time (Belicopter) 12,000 12,000 12,000
Tissue analysis (Fish & Shellfish) 36 000 36,000 36,000
Totals $ 165,000 £ 140,000 § 140,000
h::gmtm::im mnltarinl l'rulr.l

lrems Year | Year 2 Year 3 Year &
Mologist 11 $22,000 522,000 5 21,000 5 22,000
Marine Resource Specialist 15,000 15,000 15,000 15,000
Sampling Equi pment 5, 000 5, 000 5, 000 5, 000
Fishery Reporting Specialist 22,000 22,000 22,000 21,000
Imta Manager 28,000 28,000 28, 000 28, 000
Flight Time (Belicopter) 12,000 12,000 12,000 12,000
Tissue Analysis (Fish & Shellfish) 36,000 36 000 36,000 36,000
Totals § 140,000 $ 140,000 § 140,000 5 140,000
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