
EDWIN W. EDWARDS 
OOV£II.NOII. 

DEPARTMENT OF NATURAL RESOURCES WILLIAM C. HULS 
SECItETAII.Y 

Colonel Robert C. Lee 
Di stri ct Engineer 
New Orleans Di stri ct , Corps of 

Engineers 
P . O. Box 60267 
New Orleans , LA 70160 

Dea r Colonel Lee : 

August 8, 1984 

RE , _ 

freshwater Divers ion to Barataria 
and Breton Sound Basins Feasibilit y 
Study 

Because of the importance of wetlands. and t he vast fisheries and bio­
logical resources which they support. we have reviewed this project in great 
anticipation of the benefits which the State of Louisiana and the nation will 
derive . Land 10s8, particularly in these basins, has been documented to be 
occurring at unprecedented rates. with estimates as high as 102 km2 I y r . or 
0.8\ annually ( Gagliano et al . 1981) . 

The reasons for this disappearance of wetlands are complex, with s ubsi­
dence. lack of sediment input, salt water intrusion and canal dredging being 
t he main contributors . Therefore, -the i mplementation of freshwater diversion 
i nto Barataria and Breton e"stuaries will serve to increase productivity and 
slow land loss by the introduction of the sediment rich , fre s hwater from the 
Mississippi River. 

A review of the applicable coastal use guidelines for freshwater diver­
s i on i.e . 7.1, 7 . 2, 7 .4 , 7 .5 and 7 . 7 indicates that at this t ime the t enta­
tively selected plan is consistent with the Louisiana Coastal Resources Pro­
gram t o the maximwa extent practicable , in accordance with the Coasta l Zone 
Management Act of 1972 (as amended), and the NOAA consistency regula tions 
15 CFR 930. 30 . However, the Coastal Management Division would apprecia te the 
opportunity to comment as required by 15 eFR 930 . 37(c) on any future changes 
o r s upplemental reports which may result as the project i s f urther developed , 
so t hat a consistency determination can be made as each major decision is 
ma de . 

NATURAL RESOURCES BUILDING P.O. BOX 44396 . SA TON ROUGE. LOUISIANA 7011(M . PHONE )42-4S00 
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Page Two 

Again, we urge the Corps to move ahead with the tentatively sl!lected 
plan, and we look forward to working with you in the future on this important, 
and worthwhile project. 

Si.ncerely. 

WHliam C. Hula 

WCH :CGG/ct 

cc : Peter Tweedt 
Ann Berger-Blundon 



SUMMARY 

SEPTEMBER II , 1989 MEETING OF BARATARIA BASIN POLICY TEAM 

HARVEY, LA 

On Monday, September II , 1989, the fourth meeting of the Barataria 
Bas in Policy Team (BBPT) was held in Room 1 on the second floor of 
the Jefferson Pari sh School Board Bu ilding, 501 Manhattan Blvd., 
Harvey, La. Roll call was at 9:36 A.M. Thirteen of the possible 25 
representatives or alternates were present. Two representatives or 

alternates arrived after the roll call. A total of 15 representat ives 
or alternates were present (Attachment). 

The Summary of the August 29 Meeting of the BBPT was reviewed 

and accepted without modification or objection . 

There was no old business to complete or technical reports to 

receive . Discussion moved direct ly into the consideration of the 
Passive policy statements for EMU 1. The Policy Team members 

discussed and analyzed the proposed po licy statements. Several 
policies were modified and/or moved to other sections. Work was 
intensive from the open ing until adjournment at approximately 3:40 
P.M. Mr. Dugan Sabins, DEQ, wi ll make a short report to the Policy 
Team on possible definitions of the term "full" as it applies to 
sewage treatment. 

Several decisions were made by the Pol icy Team . First , the 
Facilitator will compile the revised policy statements for EMU 1 and 

the policies for Short-term Active projects for EMU 2. These will be 
distributed to the Policy Team within two weeks of the September 
11 meeting . Second, the Facilitator will review the Po licy 
statements for EMUs 3 and 4 and identify those which are similar to 
those revised for EMUs 1 and 2. Th is summary will be sent to the 
Policy Team with the revised po licy statements . Third , the Policy 
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Team unaminuously voted to add a representative of the Governor's 

Coastal Advisory Committee and the National Park Service to the 

BBPT. Total membership of the BBPT is now 27. It was emphasized 
that these new members must agree to be active participants. 
Fourth, the issue of what constitutes a Quorum will be decided at 

the fifth BBPT meeting. Finally , the next meeting of the BBPT will 
be on October 12, 1989 at 9:30 A.M. in the 
LOUISIANA ROOM on the first floor of the NEW 
Department of Wildlife and Fisheries Building on 
Quail Drive in Baton Rouge. Ex it 1-10 at Essen Lane and 
drive to Perkins Road. Turn right on Perkins Road and travel 
approximately two miles. Turn left on Quail Drive . The new building 
is past the bridge on the left. See Attached map. 

Mr. Greg DuCote has requested that Mr. Dugan Sabins, DEQ, make a 
twenty minute presentation on the relationship between DEQ and DHH 

and their respective water quali ty programs on point and non-po int 
source pollution abatement. Mr. Sabins has been asked to have a 
written supplement for each BBPT representative . 
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FEDERAL 

Barataria Basin Po licy Team 

SEPTEMBER t1 , 1989 Meeting 
Harvey, La. 

ROLLCALL 

Corps of Engineers, New Orleans District -- Oscar Rowe 

Environmental Protection Agency, Region VI Laura Townsend 

Fish and Wildlife Service, Lafayette, La. Gerry Bodin 

National Marine Fisheries Service , B.R. , La . -- Ric Ruebsamen 

National Ocean ic and Atmospheric Administration Absent 

Soil Conservation Service, Alexandria, La. Bill Savant 

STATE 

Envi ro nmental Quality Dug in Sabins 

Health and Hospitals Absent 

Natural Resources -- Greg DuCote 

Wi ldlife and Fisheries Absent 

LUMCON -- Lawrence Rozas . . 

PARISHES 

Assumption Absent 

Jefferson John Uhl 

Lafourche Ed Fike 

Orleans -- Absent 



Plaquemines -- Absent 

St. Charles -- Gretchen Binet 

St. James -- Kermit Kraemer 

St. John -- Absent 

SPECIAL INTEREST 

Commercial fishing -- Absent 

Conservation - Louisiana Nature Conservancy -- Absent 

Land owners -- Allen Ensminger 

Oil and gas industry -- Vincent Cottone 

Sportsmen -- Edgar Veillon 

Trapping -- Absent 

INTRODUCTION OF ALTERNATES AND VISITORS 

Richard Hartman 
Sam Holder _ 
Frank Ehert 
Chuck Killebrew 
Mike Lyons 
George Neusaenger 
Ramona Mayer 

15 PRESENT; 10 ABSENT 

A QUORUM = 12 PRESENT. 
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WORKING DRAFT 

RECOMMENDATIONS FOR POLICIES AND ACTIONS 

in the 

BARATARIA BASIN, LOUISIANA 

prepared by 

BARATARIA BASIN POLICY TEAM 

SEPTEMBER 11, 1989 

Rod E. Emmer, PhD. 
Facilitator 
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BUODYAOt:IlEA 

GOY'''''' 

",tnt. of 1liouisiana 
OFFICE OF THE OOYEAHI)fI 

;tI_ton ~oU9t 
70&04-9004 

september 28, 1989 

colonel Richard V. Gorski, District Engineer 
u.s . Army Co rps of Engineers 
New Orleans District 
P .O . Box 60261 
New orleans , L1r. 70160-0 267 

Dear Colonel Gorski: 

POST OFFICE SOJ(..oeM 
(~I l-tl-70I' 

Refe rence is made to your september 21, 1989, letter inquiring about the 
state's intentions relat i ve to the BOnnet carre' Freshwater DiVersion project. 
It Is my understanding that we are being asked to agree to contribute 20 percent 
(approximately $15 million) of the cu rrently estimated first cost of the project 
and a like percentage of the annual operation and maintenance costs . 

During a recent meeting, my Wetlands Co nservation and Restoration Task Porce 
rev iewed the merits of both the Bonnet Carre' and the Davis Pond Freshwate r 
Dive rsion pro jects in light of this State' s cu rrent wetland policy and its fi s cal 
capability for cos t-sharing in the cons truc t i on of such projects. Based o n these 
considerations, it was that group' s unanimous recommendation th at the State agree 
to provide 25 percent of the cos t of construction, ope ration, and maintenance of 
the Davis Po nd Structure despite congressional authorization o f th at project at 
100 percent federal cost. I fully support that rec ommendation contingent upo n a 
federal commitment that the project s chedule will be expedited to begin the 
construc tion phase (real estate acqui s ition) for the Davis Pond project in 
federal fiscal year 1991, or earlier. 

I a l so s upport the additional recommendation of my Task Force that the Bonnet 
Carre' project be put on hold until it can be compared with more efficient 
alternative veqetated wetland enhancement uses f o r limited ~tississippi Rive r 
water and sediment resources. This compariso n could be accomplished during the 
cos t-s hare d Louisiana Comprehensive Coastal Wetland Pl anning effort to be 
initiated this fall. 

Clearly, projects like Davis Pond that e nhance and conse r ve vege tated 
wetlands in a cost-effective manner are cons iste nt with the Presidents's 
announced goal of no net loss of wetlands . We t r ust that yo u will suppor t this 
State' s r ecommendatio ns to further that goal. 

To advance further d iscus si on on this matter, please contact David Soileau , 
my Coasta l Activ ities coo r dinator , at (504) 765-2812. 

~nce,elY' 

~em 
Governor 

cc: David Soileau 
Raymond W. Stephens, Jr. 



!.Ife eyc). ProjeC'l 
Mana:,e::arnt otf1("c 

DEPARTMENT OF THE ARMY 
tillW O"llANl OISTllleT. co",,,. 0' INGINUIilS 

' .0 lOX _2tr 
NIW GlillEANS-LOUISlANA rO'1O-08' 

SEP 2 I 1£3S 

aonorable Buddy aoe~r III 
GoVernor 01 Lout,iana 
Poot Office Do. '~OD' 
Saton .ou;~, Loutalana 70804 

f,;e hay,", been adviaed t.hat. the Olftce ot Ma:l.~f':;ar.nl a nd 
a~.ul .. e(. h •• eoaa;>leted ita reex.oat nat ion 01 tl'\eo Hi •• i 1& iPrli an ,:: 
Loui.tana E.tualtn~ Are •• project. (the ao-calle rt Ionn .. t rarre' 
fr •• b".t.er 4tyeraloD at.ractare). Cl"a h •• drtf!' l'lIItnf!d th. l lh~ 
~roje:"'t .. lloul..:! be t.reat~j a s th~ Jtlnd of fish .:\..! wjl.:!lif (' 
f"nhanCf' ;Knt projr.C't lor vn i c-n 25 percrnt. non-?r.Oe-ral 
C'onatlu.:t.1-on an:J. o~r~tlon and raaintenanc:~ W'o.ll J .J';~ 

.p~rQpri.te. 

e.aed on an ~qult'ble di.trt~utton of benrttls reC'~tv.~, 
Lout.ian.', ahare i. 20 perernt and Mi •• lssippi'G ah arr. 1s 
S ,.ercent o~ project costs. .C! current.It est i.at.e th3t thr. 
COlt of con.~r~etto~ viii be S76 atl1ion .n~ t.h~ annual coat of 
oreralion and ~.inlenanee will D. S734,000. I enclose a ~r~ 
~tal1ed coal breakout. 

If ~ are to ~~t our p%opo.e~ January 19'5 e~~letion 
delr., .. must eon~luae a Local CoaL-5harln; Agrep.oen t ~1 ~pri) 
1990. In order lo .ake tbi. ha??p'n, 1 viii nerd your written 
lDtentiona on eOlt-aharin9 by October 10, 1,a9. 

~C"lo~ure 

SiDC."erely, 

.ichard v. ~r.~t 
Colonel, ~.3. Arml 
Dtalricl Enqineer 

J 



Revised 12 September 1989 

MISSISSIPPI - LOUISIANA ESTUARINE 

COST ALLOCATION ($000) 

TOTAL THRU 89 FY 90 FY 91 FY 92 FY 93 FY 94 FY 95 SCH SAL PERCENT 

TOTAL 76,000 3,337 1,674 9,100 11, 200 11,300 23,000 2,800 13,5B9 100\ 

FEDERAL 57,000 3,337 474 6,BOO B, 4 00 B, 500 17,200 2,100 10,189 75\ 

NON-FEDERAL 19,000 0 1. 200 2,300 2, BOO 2,BOO 5,800 700 3,400 25\ 

LOUISIANA 15,200 0 960 1,840 2, 2 40 2,240 4,640 560 2,720 20\ 

MISSISSIPPI 3,BOO 0 240 460 5 60 560 1,160 140 6BO 5\ 

Operation, Maintenance & Rehabilitation Yearly Cost (beginning Jan 1995) 

TOTAL 

FEDERAL 

NON-FEDERAL 

LOUISIANA 

MISSISSIPPI 

734.0 

550.5 

183. 5 

146. B 

36.7 



DAVIS POND FRESHWATER DIVERSION STRUCTURE 

West Guide Levee Alignments 

IMPACTS 

Alignment No.1 - Original alignment: 

1. Most expensive alignment for Davis Pond project. 
2. Least expensive alignment for Willowdale Hurricane Protection project. 
3. ApprOximately 1,055 acres of wetlands wouid less likely be 

developed in the. f~hlTe '-'~ (' r· r , 1 -'N'-' ;'!J~ ~ .. -+-."",-"" " ,,",--4. Alignment prerePf b~ g c.v<-,. 

5. No direct delays to Davis Pond project. 

Alignment No.2 - Shortest alignment: 

1. Least expensive alignment for Davis Pond project. Savings 
amount to approximately $0.5 million. 

2. Most expensive alignment for Willowdale Hurricane Protection. 
project. Additional cost is approximately $1 million. 

3. Approximately 965 acres of wetlands would more likely be 
developed in the future. However, Section 404 permits would be 
required. 

4. Benefit/ cost (S/C) ratio for the Hurricane Protection project 
would be below 1.0 causing the Hurricane Protection 
feasibility study not to be initiated. There would be no 
Federal hurricane project proposed for west bank of 51. 
Charles Parish <Willowdale area). 

5. Davis Pond project would be delayed about 1 year to supplement 
the Environmental Impact Statement (EIS) and complete reviews. 

6. Alignment preferred by two local property owners. 

Alignment No.3 - Compromise alignment: 

1. Savings to Davis Pond project of about $300,000 
2. Increase Willowdale Hurricane Protection project cost about $400,000. 
3. Davis Pond project would be delayed about 1 year to supplement 

the Environmental Impact Statement (EIS) and complete reviews. 
4. Approximately 545 acres of wetlands would more likely be 

developed in the future. However, Section 404 permits would be 
required. 

5. Hurricane Protection project would have a very low S/ C 
ratio and further study may indicate there would be no 
interest in a Federal hurricane protection project for the west 
bank of 51. Charles Parish (Willowdale area). 



DEPARTMENT OF THE ARMY 
NEW ORLEANS DlSi kiCT. CORPS OF ENGINEERS 

P.O. BOX eoZ67 

REPl..Y TO 
ATTENTION OF: 

NEW ORl.£ANS. L.OUISIANA 701e(H)267 

Oc tober 6, 1989 

Life Cycle Pro jec t 
Management Office 

Mr. Gregory J . DuCote 
Loca l Coastal Programs 
Coastal Management Division 
Department o f Natural Resources 
P. O. Box 44487 
Baton Rouge, Louisiana 70804-4487 

Dear Mr. DuCote: 

As requested by the St. Charles Parish Council , a public 
meeting on the alternative west levee alignments for the Davis 
Pond Freshwater Dive rsion project has been scheduled for 
OCtober 12, 1989 at 7 :00 P.M. Participation by you, or a membe r 
o f your staff, is reques ted . 

Enel 

Sincerely, 

~ 
Domingo J. Elguezabal 
Life Cycle Project Manager 

for Pr oject Management 



l._PARTMENT OF THE ARMY 
HEW OlillUNS OIStIilICT. COlli" 0' ENGIN EE"S 

.. O. lOX 10.' 
N(W OIllLlAHS, LOUIS'AHA 70110-0217 

Octobe r 6, 19B9 

Life Cycle project 
Management Office 

Mr. Grego r y J. DuCote 
Local Coas tal Programs 
Coastal Management Division 
Department of ~atural Resources 
P . O . Box 44487 
Baton Rouge, Louisiana 70804-4487 

Dear Mr. DuCote: 

As requested by the St. Charles Parish Council, a publi~ -
meeting o n the alternative west levee al ignments for the D.vi~ 
Pond Freshwater Diversion project has been scheduled for ~ 
OCtober 12, 1989 at 7 :00 P. M. Participation by you, or a membec 
of your statf, is requested. 

Bnc l 

Sincerel y, 

Domingo J. Elguezabal 
Life Cycle Project Manager 

for Proj e ct Management 
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~~~~ ST. CHARLES PARISH 
~ ~"-. ..'C,~ COUNCIL 

G , ...... P. O. BOX302 • HAHNVIUE. LOUISIANA70057 
,.... (504)783-6248 (504}466-1 990 

COUNCIL 
VICTOR e. BRADlEY. JR. 

COUNC ___ A'~ I)MiSICIHA 

STEVE SIRMON 
COI.IHC~ "" LNIOE. 0IVI5I0Jt. 

CHRIS A. TReGRE """"'" , 
JAY r.cac:rrr:; .. ,,"'" 

STEVEN R. TAlBOT """"" . 
DANNY SOMME" 

""""'" . 
CURTIS T. JOHNSON, SR. 

"''''e'' 
RICHARD OUHE 

"''''''''' . 
W. PATRICK OANFOAD 

OCTOBER 5, 1989 

!!Q:! !£ E 

A MEETING HAS BEEN SCHEDULED FOR. THURSDAY, 

OCTOBER 12, 1989, 7:00 P.M . , COUNCIL CHAMBERS, 

COURTHOUSE, HAHNVILLE, TO DISCUSS THE DAVIS POND 

FRESHWATER DIVERSION PROJECT. 

BY ORDER OF THE 
COUNCIL CHAIRMAN 

s l STEVE SIRMON 
STEVE SIRMON 

PUBLI SH I N RIVER PARI SHES GUIDE 
OCTOBER 8·, 12 
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METRO rIIEWS 

St. Charles irked 
to be overlooked 
on wetlands project 
Iy LIS. F"AZII" 
Rilllr PorUM, bUffiJu 

St. Ch8J'les officials are taking 
the state and federal government 
to task fo r not notifyi ng them 
earlier o f a wetlands project 
planned in the parish. 

T he co uncil Monday night 
unanimously approved a resolu­
tion asking the Army Corps of 
Engineen and the state's Oepan­
ment of Natural Resources to 
consuit the parish before plan­
ning wetlands mitigation projects 
rOt St. Charles. 

Through mitigat io n. co mpa­
nies that damage wetlands with 
construction or other projects are 
required to offset the damage by 
financing a wetlands enhance­
ment project near the damaged 
are .. 

Council members were sur-

r. rised in January when t hey 
earned that federal and state 

agencies bad chosen an area nen 
to tbe Salvadore Wildlife Man · 
agement Area in Luling to miti­
gate wetlands damage caused by 
the Westwego· Harvey Canal hur­
ricane levee in Jefferson Parish. 

"St. Charles Parish officials 
were not consulted before this 
property was proposed fo r miti­
gation." Councilman Steve Tal­
bot ' s resolutio n states . "The 
pa ri sh for which property is 
being considered for mitigation 
showd have a voice in the plan· 
ning process." 

T hough St. Charles wetland. 
will benefit from the mitigation. 
council member1l were upset be­
cause they were not conswted be-

fore the decision was made and 
because the mitigation conflicts 
with a separate project the coun­
cil supports fot the area. 

The mitigati.on project would 
interfere-with the propoHd align­
ment for: a freshwater ldiversion 
project that the co rps plans to 
construct near: Davia Pond. The 
project will divert fresh water 
from the MiMiuippi River into 
the coaatal. bS¥1 and manJhe!J in 
tbe Barataria awe to replenish 
them and battle co.tal erosion. 

The hurricane levee would 
mark the western boundary O[ 
t he diversion project's stilling 
pond.. used to warm the cool rivu 
water before it flows to the wet­
lands. 

The corps hu drafted a levee 
alignment that snakes around the 
area planned for mitigation. It in­
cludes 1.500 aCre! unnece9sary to 
the project. 

But an alternative alignment 
developed ·by the property owners 
and backed: by the council wowd 
run straigh, north to lOuth. split 
tbe mitigatioD site d o bali and 
leave the 1;500 acres for future 
use by the ' .. [ • bel'l. 

The corp. :eqineer for the di­
venion project~ Domingo Elgue­
ubal , s aid :the landowne rs ' 
alternative alicment would com­
plicate the mitiption efforts. 

The council t wO! weeks ago 
unanimously approved a resolu­
tion supponing the\\ a1ternative 
ali gnment . Councilman Chris 
Tregre of Hahnville urged the 
council to fight : the corps if the 
agency refu su to reali gn the 
levee . 

I La. fishermen eligible 
I -0 _ _ -'(!!.... ____ ...J ... _ _ _ ... - - - - -
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C
orps agrees to project assessm

ent 
-
~
-

,,"
'"

M
M

O
M

 
E"..IIO

i "16I.Ial edilor 

B
ow

Ing to th
e

 dem
ands o

f envi­
ronm

ental an
d

 conservation organt· 
u

U
o

n
a. th

e U
.S

. A
rm

y
 C

orps o
f E

n­
gtneers baa agreed to

 do an envi­
ronm

ental 
assessm

ent 
o

f w
hat a 

p
ro

p
o

sed
 S80 m

illion project w
ill do 

to L
a

ke
 P

ontchartraln. 
"n

te
 C

oalition to
 R

estore C
oastal 

L
ouisiana has asked th

e state no
t to 

put u
p

 its abare o
f th

e fund
s for the 

-.n
e
t ca

rre
 F

re
sh

w
a

te
r D

lve
rsio

rr 
project 

until 
the 

corps 
answ

ers 
questions ab

o
u

t tbe Im
pact on the 

w
ater quality o

rth
e lake. 

"'W
e're g

o
tn

g
 to

 address all the Is­
sues 

rallied 
b

y 
the 

public," 
said 

B
nac:e B

aird or the corps. 
The m

ain concem
s appear to

 be 
th

e Im
p

act on fishing and recreatio
n

 
In the lake II • result o

f regular dl· 
version of w

ater from
 the M

lssis-
. slppllU

ver Into the lake. corps o
m

· 
claluald. 

T
he en

v
iro

n
m

en
tallm

p
ad

a 0
( the 

dlvenlon structure are largely un· 
know

n, could caU
IfJ environm

ental 
dam

age 
and 

L
out,tana 

I, 
b

ein
g

 
asked to p

a
)' w

hat ap
p

ean
 to b

e
 • 

disproportionate ah
are o

f th
e p
~
 

je
d

, said M
a

rk
 D

a
vis. the co

a
litio

n
's 

executive dlrector,ln B
leU

er to the 
state. 

T
he m

ain b
en

em
 of the project is 

th
at it w

ould help oyster production 
o

rr th
e M

ississippi coast. D
avis said 

In an Interview
. 

T
he eoalltlon atopped sh

o
rt of' op­

posing Ihe p
ro

je
ct, b

u
l _

le
d

 
th

at a num
ber of' questions b

e
 an­

sw
ered before th

e state com
m

its 
$15.' 

m
illion tow

ard the proJect's 
eonstructlon an

d
 m

illions m
ore fo

r 
its m

aintenance. 
O

om
 E

1guezabaI, th
e corps' senior 

m
anager o

f th
e project, said w

hen 

the assessm
ent is com

pleted In seV
" 

eral m
onths th

e c
o

.". w
U

l decide 
w

hether It n
e

e
d

I to
 do a m

ore inten­
sive E

nvironm
ental Im

pact S
tate­

m
ent 
T

h
e

 C
O

rpl dht aD
 E

m
lro

n
m

en
tal 

Im
paet S

tatem
en

t In 1984, b
u

t envi­
ronm

entali sts m
aintained th

e w
ork 

w
as Inadequate and 

th
e lake has 

changed a g
reat deal in th

e last 10 
years. 

F
resh

w
ater diversion structures 

are designed to add fresh w
ater to

 
areas w

here sallw
ater Intrusion II a 

problem
. 

E
nvironm

entalists m
ain­

tain
 th

at salinity Is not a problem
 In 

th
e area 

w
h

ere the 
fresh 

w
.ter 

w
ould be routed. 

T
he project w

ould 
be n

ear the 
B

onnet C
an

e Spillw
ay. w

hich 
I, 

uaed to
 ro

u
te

.riv
e

r w
a

te
r Into th

e 
lake during tim

es o
f flood to

 help 
ease p

ressu
re on the rtver's

levees. 

Local m
an arrested in rape o

f 12-year-old 
C

ity 
police 

arrested 
a 

B
aton 

R
ouge m

an W
ednesday night &

nd 
accused him

 o
f rap

ing a 12-year-o
ld 

girl 
earlier 

th
is 

m
onth

. 
record

s 
+

sta\e. 
A

n
 .rrest w

arran
t issued for 18-

year-old D
w

ayne W
. "F

rog" Jenkins 
a
e
a
tle

l him
 o

f raping the girl F
eb. . 

14 In a p
re

g
e
 in th

e 1700 block o
fl 

P
ocahontas S

treet 

Jenldns and an
o

th
er m

an alleg­
edly eoaxed th

e girl into drinking 
b

eer w
ith them

 until she becam
e in­

toxicated. according to
 th

e w
arranL

 
Jenkins Is accused o

f raping th
e 

girl aller the o
th

er m
an pulled h

er 
clothes o

ff. the w
arran

t says. 
W

hen police arrested
 th

e o
th

er 
m

an
. he told officers th

at Jenkins 
had sex w

ith th
e girl, the w

arran
t 

Fo
u

r cited on O
W

l co
u

n
ts here 

C
ity 

pollce 
reported 

th
at 

fou
r! 

people have been cited
 for driving 

w
hile intoxicated since F

eb. 23. 
The people cited and the counts

' 
against them

 are: 
-A

lphonse G
iles. 39, o

f R
o

u
te 1. 

B
ox 122. R

oseland, cited F
eb. 24 for 

nrst~
r
r
e
n
s
e
 

O
W

l, 
Im

proper 
lane 

u
Y

g
e8

n
d

d
riv

in
g

u
n

d
ersuspension

. , 
-Jo

h
n

 
L. 

L
and

ry, 
40. 

o
f 

13526 

C
oursey B

lvd., N
o. 1007. cited F

eb. 
23 for flrst-offense O

W
l, speeding 

and driving und
er suspension. 

-1bom
as M

oore, 30: of 334 B
rice 

S
t, cited F

eb. 23 for flrsl-offense
' 

O
W

l and Im
proper lane usage. 

-U
sa K

 F
on

tenot. 26, o
f 8 C

edar 
P

lace, H
am

m
ond, cited F

eb. 23 fo
r 

second-offense D
W

I and speeding. 

sa
y&

 
In addition

, th
e victim

 picked o
u

t 
Jenkins' picture and identified him

 
as th

e m
an w

ho raped h
er id

le
r 

view
ina: a lineup o

f six photographs. 
th

ew
arran

tsays. 

P
olice booked Jenkins, o

f 1213 N
. 

48th 51.. Into P
arish P

rison on one 
count o

f aggravated rape. a p
rison 

spokesm
an said. 

Jenkins rem
ained in P

arish P
rison 

T
hursday night w

ith bond set at 
$100.000, 

the 
p

rison 
spokesm

an 
said. 
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·..:hUCk Yliiarru&a - Re: permItS 

From: 
To : 
Date: 
Subject : 

Katherine Vaughan 
Chuck Vitlarrubia 
Wed, Apr 8, 1998 1 :09 PM 

. Re: permits 

It is my understanding the Corps uses an EJA, not a permit and the state will have to make a consistency 
call. Please let me know if I'm not correct on this. 

Katherine 

>>> Chuck Villarrubia 04/08198 12:54PM >>> 
Katherine, 

Do you want permits forWRDA (Davis Pond and Caemarvon); I checked with CMD and they are largely 
consistency determinations. There are of course other permitted activities in the project boundaries. 

Chanes R. Villarrubia 
Natural Resource Geoscience Supervisor 
LA Department of Natural Resources 
Coastal Restoration Division 
PO Box 94396 
Baton Rouge, LA 70804-94396 
504-342-0932 
fax 504-342-9417 
chuckv@dnr.state.la.us 

cc: Bill Good 
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, 
~11 Pittman - Regulcrd.wpd 

MEMORANDUM 

MARCH 3, 1998 

TO: Mr. Gerry Duszynski, Assistant Administrator 
Ms. Diane Smith, Assistant Administrator 

FROM: Katherine G. Vaughan , 
Assistant Secretary 

RE: Permit information for CWPPRA projects 

In an effort to consolidate information regarding long term 

obligations under the CWPPRA program, I am evaluating permit 

obligations for individual CWPPRA projects. Accordingly, please 

have Project Managers compile the following information for each 

CWPPRA project under their management: a list of all permits (or 

applications) for each CWPPRA project , including permit 

number(s), permittee (or applicant) , a brief description o f the 

activity authorized by the permit , and beginning and expiration 

dates of the permit. Bear in mind that most projects will have 

regulatory approvals from both the state (Coastal Use Permit 

and/or Federal Consistency Determination) and the Corps (Section 

10/404 permits ) . 

Additionally, please ensure that the quarterly reports 

include this information and that it is updated by the Project 

Managers on a regular basis. 

Thanks! 

f: \IISEkS\OCQ(\IID05 \ HQlLC'Ul.IlPD 
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MEMORANDUM 

April 13, 1998 
DRAFT 

To : Brian Marcks &0 
From : Jeff Harris 

Re: Coastal Use Consistencies relevant t o Davis Pond and 
Carnarvon Freshwater Diversion Projects, St. Charles and 
Plaquemines Parish , Louisiana 

Following is a listing of Consistencies files within the 

above referenced areas , together with applicant name, brief project 

desc r i p tion and issuance date . 

DAVIS POND 

C840314, New Orl eans District , Corps of Enginee rs, prov ides 

f easibi lity study for p l ans fo r the construction and operation o f 

Mississipp i River f r eshwater diversion structures in t he Davis Pond 

area o f St . Charl es Parish and in the Canarvon a r ea of Plaquemines 

Parish, Louisiana . Consistency granted by DNR August 8 , 1984 . 

C910249 , New Orleans District, Corps of Engineers, provides changes 

in the West levee alignment and facili ty operation plans to 

accomodate changes caused by construction and interchanges 



associated with upgrade of U. S. 90 in the vicinity of Davis Pond . O~~ 

Consistency granted E1B , 1999 dv.d. ~ Y ~-

C930379, New Orleans District, Corps of Engineers, modification of 

the Davis Pond Freshwater Diversion Structure consisting of a 

change in pumping capacity and construction of rock weir. 

Consistency granted Dec. 15, 1993. 

Canarvon 

C840314 , New Orleans District, Corps of Engineers , provides 

feasibility study of plans for the construction and operation of 

Mississippi River freshwater diversion structures in the Canarvon 

area of Plaquemines Parish and Davis Pond area of st . Charles 

Parish , Louisiana. DNR Consistency granted May 18, 1984 . 

C850719 , New Orleans District, Corps of Engineers, provides plans 

for the construction and operation of a Mississippi River 

freshwater diversion project at Canarvon, Plaquemines Parish , 

Louisiana. DNR Consistency 



Location of Project: 

Project Purpose: 

Area of Influence 

Datum Plane 

Hydroloqic Data 

Temperature (·F) 

Average maKimlJl1 monthly 
Average minimun monthly 
Aver age annual 

Precipitation 
Aver age !D. iII(:ira lJl1 

Average minimun 
Aver age annual 

Structure 

capacity 
Box rulvert 
Gates 
0i1D.8'lsions: 

Gross Width of structure 
Clear Width of Structure 
Length of Culverts 

Southeastern louisiana in 9t. Charles 
Par ish on the west bank of the 
Mississippi near Mile 118 AHP. 1 

'lb introduce freshwater frem the 
M.i89isaippi River into the Barataria 
Basin. 

National Geodetic Vertical D1.t\1D. 
(NGVD )2 

82.0 
51.8 
68.9 

10,650 cfs 
4 
4 

71 feet 
56 feet 

353.5 feet 
Clear Width of U-shape O!.annel 

(Inflow Iobnoliths) 65 to 85 feet 
Length of U-shape Channel 

(Inflow Iobnoliths) 
Clear Width of U-shape O!.annel 

(Ooltflow Iobnoliths) 
Length 0 f U-5hape O!.annel 

(Ooltflov Iobnolitha) 

'Refers to JIOove Head of Passes (NIP) 
2Elevations herein are in feet referred 
Datum (NGVD) lriless other..a.se noted. 

66.5 feet 

65 to 88 feet 
123 feet 

to National Geodetic Vertical 



Elevations 
Invert of Culvert 
~of of CUlv .. t 
'lbp o f Culvert 
To p 0 f O-shape atanne I Sl. ab 

( Inflow fobnolitha) 
To p 0 f U-shape atannel Wa 11 s 

( Inflow fobnolith a ) 
To p 0 f U-5hape atannel Slab 

(OJ,tflow fobnolitbs) 
Top of U-Shape Channel Walla 

(OJ.tflD'" tobnolith s) 

Inflo w Channel 

Length 
Bottog Width 
ibttcn Elevation 
Slde Slopes 

Outflow Channel 

WeJr 

Lenqth 
B:lttcm Width 
Bottog Elevation 
Side Slopes 

Lenqth 
Width 
Elevation 

Levees 

MRL Btt. Sta 
'lbp Width 
Oesiqn ELevation 
Side Slopes 

Outflow Channel Guide Levees 
'Jbp Width 
oeSiqD Elevation 
Side Slopes 

Ponding Area Guide Levees 
'lbpWidth 
Oesiqn Elevation 
Side Slopes 

-11.0 

i-6.0 

-11.0 

-11.0 to -15.5 

535 feet 
85 feet 

-1 1.0 
1V o n 3H 

11 , 043 feet 
120 feet 

i W on lR, ~ 

<: -15. 5 to -· ,6.6) 

10, SOO feet 
20 to 30 feet 
+1. 6 

10 feet 
7 •• 

1V on 4H 

8 feet ~ 
7.0 to X .O 

lV o n 4H 



A Davis Pond Primer 

4/17/90 ;; : 0-0 t '" 

HISTORY 

1/ 26/ 83: Kevin Friloux, st. Charles Parish President, drafts eight 
point manifesto and sends it to Col. Lee. He demands: 

1) no expense to st. Charles for construction, operations 
or maintenance of "facility". 

2) involvement of st. Charles in facility operation. 
3) hurricane levee on west side. 
4) reclassification of wetlands of particular concern to 

st. Charles as non-wetlands. 
5) permits for designated levees and 5 pump stations. 
6) state or federal funding for pump station operation. 
7) state or federal funding for mosquito control abatement. 
8) adequate financial remuneration for affected landowners. 

5/ 20/ 83: Gerald Bordelon (Treen Administration), Coastal 
Protection Task Force Chairman, responds to Friloux indicating that 
due to state's financial situation, funding for additional costs 
to Davis Pond Project was not available. 

6/ 20/ 83: Col. Lee responds to Friloux stating that enlarging west 
guide levee was beyond the scope of the proj ect, no commitments 
made. 

7/14/83: st. Charles passes resolution 2479 opposing Davis Pond 
Project until Friloux' 8 point plan is negotiated. 

12/2/83 : Friloux writes to Gov . Edwards asking whether his 
administration will support Davis Pond Project. 

3/12/ 84: Friloux asks Gov . Edwards to have DNR Secretary (Wm . 
Huls) provide him with state's position regarding Davis Pond. 

3/ 19/ 84: Gov. Edwards acknowledges Friloux' letter, promises 
response from Mike Bourgeois, DNR Deputy Secretary. 

6/ 4/84: st. Charles Parish Council passes Resolution 2610 
(introduced by Friloux) tentatively approving Davis Pond, under the 
following conditions: 

1) no expense to st. Charles for construction, operation 
or maintenance. 

2} St . Charles involved in operatio n o f the struc ture 

1 



Davis Pond, cont. 

3) 2 pumps are provided as indicated 
4) West guide levee shall conform to 100 year frequency 

storm elevation. 
S) State, federal and local advisory council be formed for 

review of project design and construction. 
6) "Consideration of straightening the western guide levee 

from Highway 90 to Willowdale subdivision. II 
7) Consideration of flooding impacts on Des Allemands. 
8) Considerations of concerns expressed by Rathborne Land 

Co. 

7/ 19/ 84: Mike Bourgeois writes Col. Lee (cc: Friloux) acquiescing 
to all of the parish's (above) demands ... "The conditions requested 
by the Parish are reasonable and must be honored by the Corps in 
order for the State to support the project .... If the Corps elects 
to design the levee at a lower level, the State will increase its 
match t o cover the additional cost for raising the levee to the 
100-year flood level." 

7/ 31/ 84: Col. Lee sends Bourgeois (cc: Friloux) letter supporting 
position DNR's position on Davis Pond. 

8/ 13/ 84: Friloux tells Bourgeois that Corps' response is not 
satisfactory, he wants clearer indication of commitment on pump 
stations and on the straightening of the west levee alignment. 

7/27/88: Ray Stephens rescinds the commitments of 7/19/84, and 
suggests OCTD, Public JJorfs~ a~J'E~~ntii'l source. qf fund-ing for west 
levee enlargement. /;10-_ , .. ;r ~ ~ --l;j t/~ ;::-M:>:- " ---:I . , 
10/18/ 89: St. Charles adopts a resolution (#3413) that all State 
Agencies coordinate with the parish on projects in their area. 

1/ 22/ 90: St. Charles adopts a resolution (#3419) requesting that 
the west guide levee at Davis Pond conform to "Alignment 2". 

3/ 13/ 90: Ray Davezac, Director of Public Works/Sewerage, St 
Charles PArish requests that DNR "verify if the planned expenditure 
for this portion of the Diversion Project (the Cousin's canal 
Pumping station] is $1,000,000.00 as discussed and the approximate 
date the Parish will receive these funds". 

2 



Davis Pond, cont . 

CURRENT STATUS 

A: Issues to be resolved: 

1) West levee alignment . J ~ ~_~. 
2) West levee height. J,.jj "4r~ :~. 
3) Cousin's Canal Pumping Station ($1,000,000). 

4) Pumping station operations and maintenance. 

5) LeA language regarding hazardous waste cleanup, etc. 

8. Items needed by the end of June: 

1) Draft LeA. 

2) ONR's intent to sign LeA. 

3 ) Financial Plan . 

J;t,Lr 01f4 
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AGENDA 

DAVIS POND MEETING 2/15/90 

Purpose: Review technical and environmental pros and cons of various west levee 
alignments. 

Note: Policy on this issue to be determined by Louisiana Wetland Cenervation 
Authority n2i Coastal Restoration Division. 

Questions for Discussion: 

1) Would original alignment result in the destruction of 1500 acres of crevasse 
splay vidge and swale bottomland hardwoods that could be avoided through 
alignment 2 if this area could be protected from development? 

2) Would al ignment Z result in potential development of the area between 
alignment 2 and the original alignment? 

a. Would entire area within original boundaries be purchased and deeded to 
LWF if alignment 2 used ? 

b. Would area in question remain under permitting and con s i stency 
jurisdiction of (COE and CMD)? 

Both 404 and coastal use permitting? 

3) Would original alignment negatively impact hydrology (wetlands) west of NW 
corner of pond? 

4) How do costs of construction and a & M of original and #2 compare? 

5) Would #2 present serious management difficulties to LWF? 

6) How much delay would #2 cause? 

7) General discussion. 
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-­:JOMN.-,-e8EAUX ~ W A S HINGTO N- OHJC£: 
(202, 22c--'613 LOUISIANA 

COMMERCE. SCIENCE. AND 
TRANSPORTATION 'tinircd ~tGtr5 ~rnetr 

Cen".' loutS;.na Off~. 
5J4 ~u"., Sir .. , 

A,ltu nd.i • . LA 11301 
1316, 1 73.1370 

ENVIRONMENT A.NO 
PUBLIC W ORKS 

WASHINGTON, DC 205 10 SOU," l_ ... n l Off i<:.: 
The Fed.f. 1 Bu"d ing 

S PEC I .... L COMMITTEe ON AGI NG 

705 J.tr ..... on Str .. t . Roo", tOl 
I...ol n . n • • LA 70501 

13 18)28 • • 887 \ 

Non" Louisllna OfficI: March 13, 1990 W Uhin g .on So ...... An ... . Bu"dinll 
2 , I Non" l rd 5" .... ROOM 102.0. 

MonrOI. LA7120' 
(318) 325..:1J20 

Now Orlnn. A.u Offico: 

Gretchen Binet 
Administrator 
St. Charles Coastal Zone Advisory Committee 
P.O. Box 302 

HII. 80gll1 Flde,.' Budd in g 
50, Ml ll ll i". Strut. Suit. 1005 

NIWO.luno.LA 70130 
15011589-253 1 

Hahnville, LA 70057 

Dear Gretchen: 

In response to your letter on behalf o f the 
Lake Charles Coastal Zone Advisory Committee 
recommending t hat the U.S . Army Corps of Engineer s 
pursue the o;riginal _~_e$t quid_e leve~ ali_gnm~nt J __ 
contacted federal o ffi c ,t-a1.s-.- Enclo-sed -H ;; the ~ -
r~sponse provided to me from the U. ~ . Army Corps of 
Eng ineers . - - -

If I can assist you in any other way, please 
c alI on me a t any t i me . 

With kind regards, 

JOHN BREAUX 
United States Senator 

JB/jag 
Enclosure 

o ~©~O\V7f] 

APR 18 1990 ~ 
COASTAL MANAGEMENT DIVISION 



DEPARTMENT OF THE ARMY . S7-
NEWORL£ANSOtSIAiC i . CORPSOFENGINEE~.., t.\\~· 

('\~'O. \_ 

R~YTO 

ATTENTION OF: 

Life Cyc le Project 
Management Office 

Hono rable John Breaux 
Uni ted States Senate 
Washington, DC 20510 

Dear Senator Breaux: 

P.O..:.!"'OX 60267 ~U \ .,'.<' 
NEW ORt...EANS. I..OUISIANA 70160-0267 

Ma;-ch 6 , 1990 

In your letter of February 5, 1990 , forwarding a letter from 
Mrs. Gretchen Binet, you asked about the alignment for the west 
guid~ ~evee o~ the Davis Pond . Fr~shw_ate.L--Piversion proj~c.t. 

---- ~--- .---
Enclosed is a fact sheet on the project that includes 

information on the alignment of this - levee~ Based on pos1tion 
taken by the State of Louisiana and Federal e nvironmental 
resource age ncies , I have decided to proceed wi th the authorized 
project alignment . 

Enclosure 

a rd V. Gorski 
onel , U.S . Army 

D1strict Engineer 



- .---- ._-

Revised 12 February 1990 

FACT SHEET 

DAVIS POND, LA (MISSISSIPPI DELTA REGION) 

AUTHORITY: The project was authorized by the Flood Control Act 
of 1965, (Public Law 89 -2 98), the Water Resources Development Act 
of 1974 (Public Law 93-251), and the Wat e r Resources Development 
Act of 1986 (Public Law 99 - 622). 

PROJECT JUSTIFICATION: Deterioration of the mar s hes below New 
Orleans has long been recognized. This deterioration stems from 
factors such as subsidence, erosion, and saltwater intrusion. 
Tne - in1:roducti-o n-,,""-of fresn~ater arid alluv-iums- "-irom~-t.he Mississipp-i 
River, via the recommended control structure, will serve to 
reduce this degenerating trend in the local area. !l'he project 
will benefit existing commercial fisheries by enhancing marsh 
conditions, thereby improving the fish and wildlife resources of 
the area. The total average annual benefits include $9,181,000 
for fish and wildlife benefits and $237,000 for recreation 
benefits , for a total of $9,418,000. The remaining benefit -
remaining cost ratio is 3.1 to 1 at 8 7/8 percent. 

EXPECTED PROJECT OUTPUTS: The project will divert freshwater 
from the Mississippi Rive r to coastal bays and marshes in the 
Barataria Bay basin for fi sh and wildlife enhancement. Benefits 
will include restoration of former ecological conditions by 
controlling salinity and supplementing nutrients. - The bays are 
important to oys ter production and as breeding areas for shrimp 
and food fishes while the marsh areas produce natural food for 
fur -bearing animals and migratory waterfowl. A total of 83 , 000 
ac res of marsh land will be per served and 777,000 acres of 
mars hes and bays will be benefited by the project. The diversion 
will take place under regulated conditions developed from 
monito~ing-- -t-he impact on the environment, and the fish and 
wildlife • 

PROJECT DEVELOPMENTAL HISTORY: Initial Mississippi Delta Region 
studies were suspended in 1973 at the request of local interests 
who were restudying freshwater needs in the area. The project 
remained inactive until January 1982, when the State of Louisiana 
indicated an interest in implementing the Caernarvon structure. 
A Post-Authorization Change (PAC) report was approved in June 
1987, authorizing the Myrtl e Grove s ite on the west bank to be 
moved upstream to a site called Davis Pond. 

• 
- j 
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- PROJECT FACT SHEET 
DAVIS POND, LA (MISSISSIPPI DELTA REGION) 

This change will increase the marsh area benefited and will 
maximize total benefits. The State o f Louisiana has provided a 
letter of intent dated 28 September 1989, for the Davis Pond 
site. General Design Memorandum studies were begun in FY 1988, 
and are scheduled for completi'on in June 1990 with start of 
construction ( land acquisition) scheduled for FY9l. Present 
estimated project cost is $40.8 million, (I October 1989 price 
levels) . 

FUNDING REQUIREMENTS: Section 77 of the Water Resources 
Development act of 1974 (PL 93-251) modified the requ"irements of 
local cooperation to reduce the local interest's contribution 
from SO percent to 25 percent of the project cost. Section 906f 
of the Water Resources Development Act of 1'986 (P L 99-662) 
cha nged the required non-Federal contribution from 25 percent of 

- th~ project ... first cost to '-zero.--- However , ~_ in their lett-er- of __ G8_ 
Septembe r 1989, the State o f Louisiana agreed to voluntarily 

· contribute 2-5 percent towa rd - the -first cost of Davis Pond 
Structure. 

Estimated Federal Cost 
Estimated Non-Federal Cost 

Total Estimated Project Cost 

FY90 Allocation 
Allocations to Date 
FY91 Budget Request 
Balance to Complete after FY90 

WEST GUIDE LEVEE ALIGNMENT 

$30,600,000 
10,200,000 

40,800,000 

$ 399,000 
2,051,000 

845,000 
27,704,000 

The project, as o riginally authorized, provided for the west 
guide levee south of Highway 90 to follow an alignment that 
bordered eXisting development or permitted areas (Alignment '1). 
This alignment.- was __ arrived at after several negotiations betwl?en 
the environmental resource agencies and the Corps and provided 
for the most benefits to the wetlands. 

During preparation of the Feasibility report alternate 
alignments were considered; but, the authorized alignment was the 
e nvironmentally preferred plan and maximized intangible wetland 
benefits. 



PROJECT FACT SHEET 
DAVIS POND, LA (MISSISSIPPI DELTA REGION) 

In October 1988, Congressman Tauzin asked that the Corps lOOK 
into two alignments being proposed by two of the local 
landowners. Upon completion of surveys and soil borings, it was 
determined that one of the proposed alignments, with "slight 
modifications (Alignment *2), would reduce project costs by about 
$500,000, but would cause a 12 to 18 month del ay to the project 
because of requirements for a supplement to the EIS. · An 
alternate alignment, Alignment 13, would yield savings of 
approx imately $300 , 000 but would still delay the project 
12-18 months. 

The State asked that the authorized alignment be used. This 
was concurred in by other environmental agencies. However, St. 
Ch-arles--Parish . feels that. the p.t:..Oje_ct .wj:tuld be limiting the 
future growth of the Pari sn by taking lands- fio-t --ctctual'iy'-ne'eded 
for projeGt _ operatio~. 

After considering all the facts related to the levee 
alignment and the input from interested Federal, State and Local 
agencies , the Corps decided to follow the authorized alignment. 
However, if the State requests a change to another alignment, 
then consideration to such a cha nge will be given. 



The September 11, 1989 Working Draft of the Recommendations for 
Policies and Actions by the Barataria Basin Policy Team has been 
revised to reflect changes made at BBPT meetings. All of the 
policies in EMU 1 and EMU 2 through Short-term, Active policies have 
been revised. Where po licies have been moved to another section the 

policies are now shown in italics. This draft also includes policies 
rece ived after the initial compilation . These policies are shown as 
underlined text. Finally, the BBPT requested identification of 
policies in EMU 3 & 4 which are identical or similar to what has been 
decided. These policies are marked by enlarged and bold 
numbers, ego 3. 

Should you have any questions or need anyth ing, please do not 
hesitate to call or wri te Rod E. Emmer or Ray Sauvage, 1260 Main 
Street, Baton Rouge, La. 70806, (504) 383-7455. 



RECOMMENDATIONS FOR POUCIES AND ACTIONS 

BARATARIA BASIN POLICY TEAM 

REVISIONS through 
September 11, 1989 

and 
subsequently received policy statements 

ENVIRONMENTAL MANAGMENT UNIT 1 

Short-Term 
Active 

OIL and GAS 

MOVED TO BASINWIDE SECTION, Short-term, Active 

1. Activities in the EMU shall employ water management control 
projects that produce the following : 1) reduction of excessively 
impounded standing water; 2) reestablishment of natural sheet f low 
and nutrient exchange; 3) introduction of increased sediment into an ~ ~: ; .~ -"'J"_ 
area; and 4) encouragement of vegetation of an area. One location in . ~ 
particular need of these actions is the LL&E reclamation area. , 

'w.rr~ 
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DREOOED MATERIAL 

1. p!f~J~\\1' deposition of dredged material shall be placed in the 
least environmentally damaging place and to allow for nutrient 

exchange. = {, J.aYrTou 
'l "'~TB<, NI17RuC)Jn, ... 

EROSKlII 

1. Stabilization material (structural and nonstructural) shall be 
used on areas of severe erosion. 

2. Disturbed and subsided areas shall be revegetated with 
appropriate native materials to help prevent the future erosion or 
subsidence of the disturbed areas wh ich often occurs before natural 
revegetation can occur. The erosion reduction program should 
include an plan fo r actively planting appropriate materials. 

3. Establishing vegetation will be encouraged as part of a wetlands 
management plan, especially in subsiding areas. 

2 



DEPARTMENT OF ENVIRONMENTAL QUALITY 
OFFICE OF WATER RESOURCES 

Develop a [water quality] management plan that stresses compliance with 
state water quality regulations for point source discharges of both industr i al 
and municipal wastewaters and ncnpaint source discharges from agricultural, ,~ 
urban, industrial and other sources. The use of wetlands for municipal ---- 2)f~ ( ~ 
wastewater treatment should be encouraged where and when appropri ate. As a 
goal . the plan should specifically seek to achieve atta i nment of the state 
water quality standards th rough application of the state and federal permi t 
programs and the Section 401 water quality cert i f i cation program . To assess 
attai nment of water qua li ty goals, an adequate Bas; n moni tori ng program should 
be supported that i s compati bl e wi th ex ist i ng stat e moni tor i ng programs. 



MAN 

1. A mangement plan should be developed and implemented for the 
discharge from forced drainage projects. When outfall canals are 
necessary, the cross-sectional area of the canals should be 
decreased and all intersections with other canals should be blocked. 
For example, flow can be regulated at Bayou Vacherie and the 
outflow through the Tisamond Foret Canal, and the Company Canal 
can be regulated . 

Passive 

PLANS and STUDIES 

1. Develop an assessment report on water quality conditions and 
problems, identifying sources and priority drainage areas for action. 
The report should include information from agencies familiar with 
non-point pollution problems. These agencies can also suggest 
solutions for reducing sediment and nutrient..., pollution P1'f FRO"'-
contributing agricultural lands. 'l!iSr1CII£ 

2. Develop a wetlands management plan that stresses full (Mr. 
Sabins will provide a discussion of "full") treatment of pOint source 
pollution, such as the use of wetlands for the tertiary treatment of 
sewage when appropriate. The results of the Thibodaux experiment 
should be followed and the findings used. Monitoring of all 
industrial and municipal projects is essential and should be a part of 
all programs. 

3. Special hydrologic studies and wetlands restoration plans shou ld 
be initiated for EMUs 1 and 3. The studies and wetlands restoration 
plans should include, but not be limited to forestry practices that 
improves circu lation in those swamps where needed, water exchange 
across barriers such as highway embankments, evaluating 

3 



tributaries to Lac des Allemends, and the constriction of canals to 
force more water to flow into wetlands , thereby providing sediment 
and nutrients for these wetlands and decreasing eutroPhication

L 
The 

water management plans should stresses natural hydrologic JAi WIE 'iNYT/2US 

circulation and encourages wetlands swamp regeneration . 

4. Site specific non-point source water quality problems should 
identified and solutions proposed. 

5. A study on retention ponds in urbanized and agricultural areas 
should be conducted. 

REGULATIONS 

1. Mitigation shou ld be sought for all wetland impacts associated 
with development. The mitigation plan should be made part of the 
project permit and not appear as a separate action. 

COORDINA nON 

1. There should be interdepartmental review of all drainage 
projects affecting the bottomland hardwood swamp areas with in the 

EMU. 

2. Point sources of pollution should be monitored in the receiving 
environment. All agencies with field stations in the basin shou ld 
coordinate their activities by using one mutually agreeable 
procedure for sampling and collect a minimum set of basic 
parameters. The agencies shou ld establish an efficient mechanism 

for sharing information. 

4 



Long-Term 

Active 

OIL and GAS 

1. Short-Term activities , such as water management plans, 
sed iment d iversions, and crop rotation, as proposed, shou ld be 
maintained, operated, and monitored. 

2. Levee and drainage projects should be more environmentally 
beneficial; for example, flow through pump stations should be 
designed and constructed or culverts shou ld be placed through 
levees. 

3. The findings of the hydrologic studies for EMU 1 shou ld be 
implemented . 

DREDGED MATERIAL 

EROSI{)II 

MAN 

5 



Passive 

PLANS and STUDIES 

1. The effects of on-going diversion efforts should be studied and 
analyzed. 

2 A study for a freshwater diversion near Lagan (3,000 to 5,000 
cfs) should be conducted. Diversion projects with a purpose of 
introducing sediment into the basin should be restricted to the 
eastern half of the EMU. If diversions that seek to utilize the 
sediment load of the river are planned for the eastern half of the 
EMU, these diversions should be done by means of enclosed aqueducts 
to tranport the materials to the lower reaches of the Basin. 

3. The recommendations of the studies on the EMU should be a long­
term objective for the basin . 

REGULATIONS 

1. Reforestration of desirable species should be undertaken when 
lumbering activities occur. The objective is to maximize the 
forested wetlands in the EMU. 

COORDINAnON 

6 



ENVIRONMENTAL MANAGEMENT UNIT 2 

Short-Term 

Active 

OIL and GAS 

1. Treatment of stormwater effluent for the exclus ion of hazardous 
chemicals and hydrocarbons from non-point source po llutants should 
be utilized to decrease the detrimental effects on the fauna and 
flora of the lower basin . 

2. Adequate acreage of wetlands found in EMU 2 receiving 
discharges from EMU 2 shall be set aside to serve as floodplain 
easements to augment flood protection of new and existing 
developments and to serve as and to be developed as marsh 
treatment sites for urban runoff. These areas shall be deeded to the 
local government or state for maintenance as easements and shal l 
remain green space. 

DREDGED MATERIAL 

EROSICN 

7 



MAN 

1. Load, equilibrium, or capacities for prevalent and troublesome 
pollutants found in urban runoff and industrial discharges should be 
established for each developed area. An accounting system shall be 
developed to assure compliance. 

2. Residentia l, commercial , and agricultural developments shall 
include or upgrade appropriate and adequate sewerage treatment. 

oJ> 3. Development within EMU 2 shall be considered to have cumulative 

~~ impacts upon management un its receiving EMU 2 discharges. 

7 4. A mangement plan should be developed and implemented for the 
discharge from forced drainage projects . When outfall canals are 
necessary, the cross-sectional area of the canals should be 
decreased and all intersections with other canals should be blocked. 
For example, flow can be regulated at Bayou Vacherie and the 
outflow through the Tisamond Foret Canal , and the Company Canal 
can be regulated . 

Passive 

PLANS and STUDIES 

1. An effective crop rotation system should be developed to 
decrease sediment loss and nutrient runoff from surrounding 
uplands. Buffer strips to trap sediment, nutrients, and other 
materials should be incorporated. 

~ rn'1<:..I61J<!."( 
2. Special studies should be initiated for determining the effect of 
buffer zones at the wetlands interface on non-point source runoff 

from developed areas. 

8 



REGULATIONS 

1. All human wastes should be fully treated prior to their release 
into the environment. One possib ility is to allow for overland 
discharge (across wetlands) after secondary treatment. 

2. Retention ordinances should be enacted by local governments for 
new developments within leveed areas to prevent increased 
stormwater flooding of areas outside leveed areas. 

COORDINAnON 

1. The Coastal Management Division shou ld define what "direct and 
significant impacts" means when referring to effects on coastal 
20ne areas of activities in fastlands and on uplands. 

long-Term 

Active 

OIL and GAS 

DREDGED MATERIAL 

EROSIO'J 

MAN 

9 



PassIve 

PLANS and STUDIES 

REGULATIONS 

COORDINATION 

10 



ENVIRONMENTAL MANAGMENT UNIT 3 

Sho r t - Term 

Active 

OIL and GAS 

1. Construction of the Davis Pond freshwater diversion should beg in 
immediately; designs or operation scheduleus should be modified to 
maximize delivery of sediment into basin ; an outfall plan shou ld be 
developed and implemented. The outfall plan could include 
techn iques for trapping sediment, such as fencing . 

~ cr= 1/16" M.Of.![TU~ ETC . . '" 
2. Th8YPianned siphon at Naomi should be ",,18:; I. 

3. Freshwater and sed iment diversion through the Alg iers Lock _ A~ (--DC. (!'-f'lJ5ts 

system should be provided. 

4. Saltwater intrusion s.ll.0u ld be controlled and/or decreased in 
Bayou Lafourche. ~ ~~lrGJ ... eh. r.",.Ol ''1 .. tf\.o/1, ] rc"""", 

'6o~(LLE 
5. Openings should be placed in spoil banks ~~d;WJ' 

,,'. unintentionally impounded wetlands. 
/';;''0., I{WrOF y1cAC ~ 

-\~0 ~ Y 6. Circulation shou ld be improved in the Bayou aux Carpes swamp 

,7 "-- and other swamps in need of such actions. -""'GflAJJ6t:: _ A1T<:i 71;1:(:#:,.,:;1; E,7C., 

7. The cross-sectional area of canals entering Lakes Cataouatche 
and Salvador should be decreased, forcing 

1 1 

more water to flow into 

LDLl1'LI c.A.Tb ThJ .. 4ti 
fJ.fb 1) 13,14) B)I2.8C. 



wetlands, providing sediment and nutrients to wetlands and 
decreasing eutroph ication of water bodies. 

8. Drainage culverts should be breached and removed in the CIT and 
Bayou des Families tract. 

9. The Jefferson Parish West Bank Hurricane Protection levee should 
be restricted to the alignment already permitted by the Corps of 
Engineers. Support the growth/no growth line around the V-levee. 

10. Spoil banks should be established along the Bayou Segnette 
Waterway and the flooded former agricultural areas. Utilize these 
areas for marsh creation. 

11. Water control structures shall be installed and maintained at all 
canal intersections and bayous to decrease freshwater runoff and 
saltwater intrusion. For example, techniques should be installed to 
control saltwater within the Barataria Waterway from entering 
adjacent wetlands . 

12. An earthern plug should be constructed at the end of the Boutte 
Canal and Gas Field at Baie Des Chactas. 

13. On Couba Island, a program to close all ends of access canals 
and locational channels should be developed. Continuous spoil shou ld 
be placed at the ends of the canals according to the following 
priorities: 1) close the end of the westernmost access canal (near 
the main canal entrance) : and 2) close all other remaining canals . 

14. A water control structure should be installed at the Lake 
Salvador/Bayou Villars connection to slow freshwater runoff. 

12 



DREDGED MATERIAL 

1. Disturbed areas shall be revegetated with appropriate native 
materials to help prevent the future erosion or subsidence of the 
disturbed areas which often occurs before natural revegetat ion can 
occur. 

2. 
;J 

/'G :: -Ii ~ 
Dredged material shall be placed to maintain natural drainage 

and nutrient exchange. 

3. Excavated material from maintenance dredging should be utilized 
to create and maintain wetlands between Bayous Perot and 
Rigolettes and in the Delta Farms area . 

....... lu Offlt£S. 
4. DELETED Spoil banks shall be graded to avo id potholes or 
other fissures wh ich would create water impoundments. 
Embankments along drainage canals or roadways for example, shall 
be breached to relieve unintentional impoundments and to allow for 
exchange of water, nutrients, and sediment with adjacent wetlands. 

5. All spoil banks should be degraded to preexisting elevations, 
fertilized, and revegetated with native flora of the type and 
distribution characteristic of the area before initial disturbance. 

6 Commercial clam shell dredging should not be permitted 

7 Dredged sites should be accessed by drilling barges and other 

deep draft yessels durjng high tides to redyce dredging 

e Oredged material from the Barataria Bay Waterway and 

Intracoastal Waterway shQuld be ysed to stabilize and repair the 

banks of that waterway thereby retarding erosion and saltwater 

intrusion Otherwise dredged material shoyld be spread 

hydroulically into subsided areas that flank the waterways to 
restore those areas as marshlands or should be discharged jnto the 

13 



plugged or abandoned pipeline or access canals that are conveniently 
close t9 the area dredged 

EROSIO'J 

1 , Shorelines of Lake Cataouatche, Lake Salvador, particularly near 
the Bayou Signette Waterway, the Pen, and related inactive 
reclamation projects should be stabilized. Consideration should be 
given to using both structural and nonstructural methods for 
achieving the objectives. Funds for all phases of the project should 
be sought immediately. 

2, Stabilizing material 
along canal lengths. 

?r, "C " I shall be used on areas of severe erosion 6 . 

3. The Lafourche Parish plan for protection and management of the 
Clovelly Farms to US Hwy. 90 wetlands should be refined and 
implemented. 

4. A dam should be constructed across the Clovelly Canal at the 
northeast corner of Delta Farms. The east borrow ditch of Clovelly 
Farms should be connected with Clovelly Canal to allow freshwate r 
into wetlands around Clovelly Farms. 

5. Inactive oil and gas canals and all pipeline canals crossing 
Clovelly Canal and the Barataria Waterway should be plugged. 

6. Sediment from Lake Salvador should be pumped into Clovelly and 
Delta Farms to create marsh. 

7 Imolementatjon of the West Fork Bayou L'Ours Watershed 
protection Plan should proceed as soon as possible Funding for th is 
pro ject ShoUld be actively pursued at state and federal levels 

14 



MAN 

1. BASINWIDE All sanitary sewage and/or related domestic 
waste generation shall receive the equivalent of secondary 
treatment with disinfection prior to discharge into any 
watercourses or wetlands of the Basin. 

2. Agricultural runoff from existing farmlands should be controlled 
to reduce or prevent adverse impacts on sensitive basin systems. 

3. BASINWIDE Effluent discharges into Cousins Canal should be 
restricted. Measures to eliminate any leaching or runoff from the 
ex isting oxidation pond should be taken. 

Passive 

PLANS and STUDIES 

1. Wildlife management plans that create a more diverse ecological 
system rather than a plan that is more favorable and productive to a 
limited number of species should be developed. 

2. Wildlife management plans with goals and objectives to create 
more wetland areas and/or the revegetation of open water bodies 
should be allowed. Tax, development, and use incentives to 
encourage these types of programs should be instituted. 

3. Research to investigate more cost effective bank stabilization 
methods should be funded. 

4. An investigation should be initiated to determine the effects of 
the Jefferson Parish landfills on the surrounding wetlands. The 
study design would include a monitoring plan. 

1 5 



5. Studies that would examine methods of reducing marsh stress 
caused from canal impoundments should be funded. 

6. The adequacy of current Intracoastal and Barataria Waterways 
dredged material maintenance areas should be reviewed. 

7. Wetland restoration plans for inactive oil and gas production 
sites should be developed. 

8 Development of a watershed protection plan shoyld be initiated 

for the Lake Salyador Watershed 

REGULATIONS 

1. Forced drainage discharges into marsh systems rather than into 
open water shou ld be encouraged. 

2. All effluents and emissions from po int and nonpoint sources shall 
comply with state and federal regulations and proper certifications 
be obtained in order to insure that there are no detrimental impacts 
on the fauna and flora of the entire Basin from such substances as 
hazardous chemicals and hydrocarbons. 

4. Only the use of waterborne or nonintrusive vessels in wetland 
areas should be allowed. 

5. Septic tank installation permits should be monitored to reduce 

contamination of the surround ing area. 

6. Activities that degrade or destroy wetlands or their value for 
fish and wildlife should be discouraged. 

COORDINATION 

t 6 



Long-Term 

Active 

OIL and GAS 

1_ A freshwater diversion (3,000 - 5,000 cfs) south of Jesuit Bend 
that would operate during peak flows of the river should be 
constructed and maintained. 

2. Those diversion projects with the purpose of introducing 
sediment into the basin should be restricted to the eastern half of 
the EMU. If diversions that seek to utilize the sediment load of the 
river are planned for the western half of the EMU than they should be 
done so by means of enclosed aqueducts to tranport the materials to 
the lower reaches of the Basin. 

3. A diversion from the river that will benefit the Pen should be 
designed and constructed. 

4. Projects that demonstration wetlands restoration techniques 
should be developed. 
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DREDGED MATERIAL 

1. Maintenance material from the GIWW should be used for marsh 
creation. 

2. Revegetation of ponding areas or creation of new marsh should be 
considered as mitigation projects for activities impacting wetlands 
within the EMU. 

EROSIO\l 

1. The l afourche Parish Plan of Action "Wetland Protection and 
Maintenance Between U.S. Highway 90 and the Clovelly Oil and Gas 
Field in lafourche Parish" should be monitored and maintained. 

MAN 

Passive 

PLANS and STUDIES 

1. Management plans that incorporate proven forestry practices to 
improve circulation in the Bayou aux Carpes swamp and other 
swamps in need of such actions should be developed. The Bayou aux 
Carpes plan should include flap-gated culverts running under the 
hurricane protection levee with runoff canals directed into the 
swamp. 

2. Wetlands management plans with the goal of maintaining the area 
of existing vegetated wetlands should be developed. Such plans may 
be initiated in the Salvador Wildl ife Management Area, the Jean 
lafitte National Park, and at Bayou Villars near lake Salvador. 
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3. Pilot projects utilizing the recommendations in "Onshore Oil and 
Gas Activities along the Northern Gulf of Mexico Coast: A Wetland 
Managers Handbook" should be in itiated. 

4. Studies should be initiated that identify non-point source water 
quality problems. Recommendations should be made for solving 
these problems 

5. A canal maintenance and management study should be initiated. 

REGULATIONS 

1. Programs shou ld be initiated for monitoring and contro lling brine 
discharges into Lake Salvador wh ich contribute to salinity increases 
and a decline in water quality. 

2. A program should be in itiated to monitor and control landfill 
activities that impact surrounding wetlands . 

3. Regu latory measures to protect the wetlands of EMU 3. their 
value for fish and wildlife, and the integrity and effectiveness of 
the activities described above should be developed implemented. 

4. Alterat ion of natural hydrologic flow or the allowance of 
development in the still ing basin should be proh ibited, except for 
approved freshwater/sediment diversion projects , such as Davi s 
Pond. 

5. Siting of waste disposal facilit ies should be discouaged. 

COORDINATION 
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ENVIRONMENTAL MANAGMENT UNIT 4 

Short-Term 

Active 

OIL and GAS 

1. The use of directional drilling should be encouraged. 

1. Gaps shou ld be placed in spoil banks and natural levees in deltaic 
area to allow for natural marsh creation. Low-level sills should be 
placed in levees south of Venice to encourage overbank flooding . 

2 The Empire lock should be utilized as a source of freshwater and 
sediment to the Barataria Basin . 

DREDGED MATERIAL 

1. Maintenance dredge material should be used to create marsh 
andlor nourish existing islands. 

2. All spoil banks should be degraded to preexisting elevations, 
fertilized, and revegetated with native flora of the type and 
distribution characteristic of the area before initial disturbance. 
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3 Dredged material from the Barataria Bay Waterway and 
Intracoastal Waterway shoyld be used 10 stabilize and repajr the 

banks of that waterway thereby retarding erosion and saltwater 

intrysion Otherwise dredged materia! should be spread 

hydroulically into subsided areas that flank the waterways to 
restore those areas as marshlands or should be discharged iatO the 

plugged or abandoned pipeline or access canals that are conveniently 

close to the area dredged 

4 Permit applications to dredge through fill or clear mangrove 

stands should be strongly discouraged Where such activities are 
deemed unayoidable by the Administrator the permit should requ ire 

that after use has ceased the dredged and filled areas are to be 

restored to the ir orig inal eleyation and reyegetated with mangrove 

and other appropriate species . 

5 permits for dredging across islands chenjers or shell beaches 

shall not be issued (Those natyral features serve to break wave 

action and winds reduce wave fetch and slow tidal flows) 

S predged sites should be accessed by drilling barges and other 

deep draft yessels dyring high tides to reduce the depth of dredging 

7 Turbjdity screens shOuld be used by dredgers if oyster beds are 

endangered 

8 Propwashing as a form of dredging shOuld be strongly 

discouraged 
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EROSION 

1. Structural and nonstructural measures (riprap, dredged material, 
plantings) shou ld be implemented to stabilize all erod ing shorelines, 
particularly the Barataria Waterway and the Rigolettes. 

2. Fencing should be constructed in floton marshes. 

3. Sand should be used to nourish the beaches on Grand Isle, Shell 
Island, and Fourchon, in particular, and the barrier islands in general. 

MAN 

Pass ive 

PLANS and STUDIES 

1. Wild li fe management plans with goals and objectives to create 
more wetland areas and/or the revegetation of open water bodies 
should be allowed. Tax, development, and use incentives should be 
instituted to encourage these types of programs. 

2. Wildlife management plans that create a more diverse ecological 
system rather than a plan that is more favorable and productive to a 
limited number of species should be developed. 

3. Techniques and methods should be refined and tested for 
determining when shellfish beds should be closed. 

4 Deyelopment 01 a watershed protection plan should be jrtjtjated 

for the Bayou pupont-Grand Bayou Watersheds . 
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REGULATIONS 

1. Speed limits should be instituted in the Barataria Waterway lor 
boats longer than 20 It. 

2. Further development 01 Grand Isle and other barrier islands 
should be prevented. 

3. The natural sills (shoals or tidal deltas) in passes and the 
Barataria Waterway should be allowed to develop and thereby 
decrease saltwater in trusion. 

4. BASINWIDE Reinjection 01 all produced waters should be 
requ ired. 

5. Only the use 01 waterborne or non-intrusive vessels should be 

allowed in wetlands . 

COORDINATION 

1. Nomination 01 the Barataria Bay into the EPA National Estuary 
Program should be encouraged. 

Long-Term 

Act ive 

OIL and GAS 

1. Plug and fill oil and gas canals. 
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1. Water from the Mississippi River should be diverted into Bayou 
Lafourche during peak river flow. Water from Bayou Lafourche 
should be diverted into Yankee Canal (south of Golden Meadow) and 
the Barataria Basin. 

2. A freshwater/sed iment diversion (3,000 • 5,000 cfs) should be 
constructed near West Point a la Hache, a second in the Adams Bay· 
Bastion Bay area, and at other locations where they are proven 
beneficial to the enhancement and maintenance of the estuarine 
system. An outfall plan that distributes sediment and water to the 
lower ends of the basin to the maximum extent possible should be 
prepared. These diversions should be maintained and monitored. The 
objectives are to enhance and protect the barrier islands and 
gradually increase elevations of the land to pre·1950 status. 

3. The Barataria Waterway should be isolated from the adjacent 
wetlands . 

4. A saltwater intrusion device should be constructed on the 
Barataria Waterway. 

5. Sediment from Southwest Pass should be diverted into the 
littoral drift. 

DREDGED MATERIAL 

1 Dredged material from the Barataria Waterway should be used to 

create marsh. 
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2. Disposal sites should not be overfilled. Material should be placed 
to marsh elevations. When these sites are filled, another site should 
be found. 

EROSION 

1. Mean ingful stabilization and/or reconstruction programs for 
barrier islands should be enacted; in other words , a comprehensive 
barrier island protection strategy should be prepared. This strategy 
would include structural and nonstructural measures, such as 
nourishment of the beach and beh ind the islands, fences, and 
vegetative plantings. Sources of material would include the 
offshore, that brought in by barge, and sediment from the 
Mississippi River by aqueduct. 

2. Segmented jetties shou ld be placed out from the shoreline to trap 
more longshore sediments. 

MAN 

1. La. Hwy. 1 to Grand Isle should be maintained. 

Passive 

PLANS and STUDIES 

1 . The adequacy of current GIWW dredged material maintenance 
areas should be reviewed. 

25 



REGULATIONS 

1. The oyster leases and laws should be changed to allow for marsh 
creation in open water areas. 

2. Any and all laws that would inhibit the active management of EMU 
4 for the enhancement of new wetlands should be suspended. 

3. Canal dredging for mineral exploration within EMU 4 should be 
suspended until new sed iment has been deposited and a pre-1950 
environmental state has been attained. 

4. Regulatory measures to protect the wetlands of EMU 4, the 
habitat value for f ish and wildlife, and the integrity and 
effectiveness of the activities described above should be developed 
and implemented. 

COORDINATION 
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BASINWIDE 

Short-Term 

Active 

OIL and GAS 

1. Activities should not contribute to indirect loss of wetlands in 
the Basin. 

2. The following policies apply to mineral exploration and 
production activities: 

a. Culverts shall be placed where streams and sloughs are 
crossed by the roadway embankment and at other locations along 
existing and proposed embankments to promote or maintain sheet 
flows. The openings of the culverts must be maintained so as to 
allow for the free flow of water. 

b. Contents of mud pits and other drilling residues shall be 
removed from the site and disposed of in a lawful manner as the 
fluids and solids are produced. The best practical technology should 
be used. Consideration should be given to reinjection or 
containerization for later disposal in an approved manner. 

c. Ring levees will be degraded by returning the material with 
which they were built into the areas from which it was removed, and 
the area leveled to as near pre-project conditions as practicable 
after mud pits have been cleaned. 

d. Broken boards and other extraneous construction materials 
shall be removed from the site when the road is abandoned by the 
permittee. All plastic sheeting shall be removed from areas of the 
roadway from which the boards are removed and the site abandoned. 
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e. No hydrocarbons, substances containing hydrocarbons, 
drilling mud, drilling cuttings, or toxic substances shall be allowed 
to enter adjacent waterways and wetlands. 

f. The road fill placed in the wetlands shall be degraded when 
the location is abandoned. The material shall be deposited into the 
borrow areas or ditches, and the area restored to as near pre­
project conditions as practical using the material available in the 
road fill. 

g . In the future should changes in the location or sections of 
the existing waterways, or in the generally prevailing conditions in 
the vicinity be required for the public interest, the applicant shall 
make such changes in the project or in the arrangement, as may be 
necessary to resolve the problem. The permittee shall bear all 
related cost. 

h. All produced water shall be reinjected into appropriate 
strata rather than released into the surface environment. 

3. Existing pipeline corridors shall be used to avoid unnecessary 
disruption of undisturbed wetlands by ditching. The width of altered 
areas of marsh and swamp adjacent to pipelines shall be restricted 
to reduce loss of wetlands by using the best available technology. 

4. There should be no impoundment of wetlands by pipeline 
corridors. 

5. Equipment that has been replaced should be removed from the 
site. For example, flowlines that serve the same field or site should 
be removed when they are no longer functioning for the purpurse for 
which they were intended, are not economically feasible to 
maintain, and pose a threat to the public health, safety, or welfare. 

6. Pipeline trenches should be restored by backfilling with the 
available material that was removed during excavation. 
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7. All mouths of oil and gas access canals should be plugged upon 
abandonment until the main channel is plugged upon field 
abandonment. Any maintenance dredging of access channels should 
employ suction dredges which spray or broadcast dredged material 
onto subsiding areas near the channel. Spoil banks should be 
breached to allow for water circulation . Canals should be backfilled. 

8. Abandoned pipelines should be used for sediment/freshwater 
transportation . 

9 Directional drilling should be used when possible to reduce 
dredg ing 

1 Q Flowlines within established oil fjelds shou ld be laid across 
wetlands without dredg jng 

11 The yse of hover-craft helicopters and other oon-dredging 

related well-site access methods shall be deyeloped and utilized . 

12 Use of marsh byggies shall be discoyraged in favor or hoyer­

craft or helicopters or other methods of access. 

1. The natural hydrology should be restored as much as possible by 
blocking or decreasing cross-sectional areas of unnecessary or 
little used canals that bypass natural waterways . 

2. Cross-sectional areas of canals connecting different marsh types 
should be blocked or decreased. 

3. Saltwater intrusion into center Bayou Lafourche should be 

controlled . 
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4. Freshwater diversion projects should be modified to increase or 
maximize sediment delivery to wetlands. 

5. Those siphons presently in place but nonfunctional should be 
refurbished. All siphons should be used to the maximum extent 
poss ible . 

6. Pilot sediment-trapping projects shou ld be implemented. 

7. Canalization impacts should be reduced (spoil banks removed or 
breached, canals plugged or backfilled, or unintentional 
impo undments eliminated). 

8. Construction of future canals should be consistent with the 
water management objectives of each EMU. 

DREDGED MATERIAl.. 

1 Existing canals aod channels should be used to access new 

drill ing sites thereby reducing dredging 

2 There shall be no net increase in the total surface area of canals 

presently found in the soecial management area 

3 There shall be no net increase in the total dredged volume of 

materia! than presently dredged in the special management area 

4 permits for dredging across islands abenjers natura! leyees or 

shell beaches shou ld not be issued 

5 Permit applications for dredging canals jnto or throygh Darrow 

strips of marsh that separate waterbodjes shgyld be strongly 

discoyraged (Permits for dredging sych areas which are deemed 

unayoidable by the Administrator should require that the dredged 
material be placed continuously along all banks of the dredged a rea . 
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foreseeable erosion which wi!! be caused by a dredging prolect or 

the boat traffic during use of the dredged waterway must be 

reduced After actjyities have ceased at the site the canal shall be 

dammed and the d isturbed area shall be returned to its natural 

elevation and revegetated ,l 

6 permits for dredging open waterbodies within 20D feet of shore 

and where c ircumstances allow should require that the dredged 

materials be cast towards the shoreline to reduce water depth 

appropriately between the dredging site and the shore for the 

purpose of creating marsh (The newly created shallows or mud flat 

shou ld then be appropriately planted) 

7 The methods of spoil disposition shpuld be decided on a case-by­
case basis and must be cons istent with other policies 

B Permits for dredging should require that all unearthed stumps. 
logs and other objects that could be hazardous to boat traWc be 

removed from the waterbody and deposited at some designated 

approved disposal site usually upland oyt of wetland and open water, 

9 Upon abandonment canals must be backfHled and/or plUgged 

ysing earlhem plugs and rip-rap or other stabilizing material as 

standard mjtigation The surface area of the fi"ed portion of the 

canal w jll be subtracted from the total SUr1acs area Of canals found 

in the special management area (See policy 2) 

10 All spoilbanks dams and backfilling specifically required ynder 
these policies are to be maintained by the permittee unless it can be 

proven that such maintenance cannot be accomplished dye to 

conditions beyond the permittee's control or if it can be shown that 

the lack of sych maintenance wi" have no adverse effects upon the 

vicinity , 
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EROSIQ\J 

1. Vegetative plantings and other techniques should be used to 
stabil ize shorelines and convert mudflats to salt-tolerant 
vegetation. 

2 Rip-rap or vegetation stabilization aod where aopropriate other 

approved methods sbould be ysed instead of belkheadjng 

MAN 

1. Actions to increase access by marine fishery resources to areas 
that are currently impounded or partially impounded should be 
implemented . 

2. Trappers should be subsidized to remove nutria and muskrat in 
areas affected by "eat-outs." Nest counts (number/acre) should be 
used to determine areas potentially susceptible to damage. 

3. Wetlands should be used for tertiary waste treatment of sewage 
whenever possible. 

4. Local governments and private developers should be encouraged to 
install and operate adequate sewage treatment facilities . 
particularly in areas of new development. 

5. All sanitary sewage and/or related domestic waste generation 
including that from existing or proposed camps shall receive the 
equivalent of secondary treatment with disinfection prior to 
discharge into any watercourses or wetlands of the Basin. Plans 
should be developed for those areas where secondary treatment does 
not now exist. 
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6 Any land reclamation actjvities in areas with poor SoH conditions 
or a propensity to flooding and not presently fast!ands or in 

established development corridors shall be prohibited 

7 Disturbed areas shall be revegetated with appropriate native 
species 

Passive 

PLANS and STUDIES 

1. Land loss "hot spots" (USACE Comprehensive Coastal Study) 
should be identified, specific land loss causes determined, and 
appropriate restorat ive measures implemented. 

2. Areas of vegetative dieback as a result of saltwater intrusion 
shou ld bed identified and revegetated immediately with salt­
tolerant species. 

3. All structures presently hydrologically connecting the 
MiSSissippi River to the Barataria Basin waterways (e.g., siphons, 
locks, etc .) should be examined for their diversion potential. 

4. Rapidly eroding shorelines in the basin should be identified and 
protection of these shorelines should be made potential mitigation 
projects for activities perpetuated in the coastal zone. 

5. Water management and land management plans and objectives 
should be established for each EMU of the Barataria Basin after 
completion of a hydrologic model of the basin. . 

6. Mitigation plans should be developed for all future public works 
projects that occur in the coastal wetlands . 
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7. Canal impoundments should be studied and methods of improving 
water quality and exchange employed. 

B. Septic tank installation permits should be monitored. 

9. Existing landfills shall be monitored to prevent leaching into 
surrounding wetlands . 

10. Oil and gas activities shall investigate directional drilling 
before considering a new access channel. Companies shall make 
maximum use of ex isting channels for access. 

11 . Wetlands values and functions should be documented and their 
distribution mapped for each EMU. 

12. Specific plans should be developed for protecting biolog ically 
sensitive areas. 

13. Studies concerning canal and spoil bank maintenance and 
management as well as retention ponds should be initiated. 

14 As the non-federal sponsor of the LOYisiana Comprehensive 

Coastal Wetlands Stydy the State of Louisiana can place a high 

priority on starting this effort in the Barataria Basin Plan 

deyelopment should beg in immediately 

15 One state agency or office should guide and cOQrdinate 

deyelopment of the framework plan 

16 The lead agency shQuld enlist the cooperation and assistance of 

other agencies units of government and the private sector with 

reSQurce management responsibilities expertise and interests 

within the basin. 

17 Existing stydies resource eyalyations and management olans 

with in the basin shoyld be ytilized to complete the draft framework 
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plan The lead agency may aSSign the development of specific plan 

components to cooperatjng members (agencies individuals etc) and 

utilize a plann jng team to Pull the jnformation together jn a draft 

form . 

18 A minimum framework plan should include examples pf the 
fo llow ing information by sub-bas jns or sim ilar management un its ; 

an assessment of resources and land uses' 

general resource conditions and trends ' 

major resource problems ' 

ex isti ng prog rams and management ob jectiyes ' 

recommended management a lternatives and ob jectives ' 

pri ori ties for action both immediate and those requ iring 
detailed planning ' 

funding sources (prog rams) and recommended app lication 

procedu res 

19 peta iled planning Should proceed within the sub-basins or 

management units accord ing to the priorit jes established with in the 

framework plan Individual watershed and hydrologic treatment 

units Should serve as the basiC planning implementation units w ithin 

the sub-basins Existing management plans and proposed projects 

which are consistent with sub-basin (management unit) Objectives 

WoUld be high priority measures for immediate jmplementation 

plann ing and implementation shOUld proceed by priority watershed 

(hydrolog ic units) within each sub-basin This will allow for 

seyeral concurrent proiect in itiatiyes within the entire basin as 

funds and resources alloW 

20 pyblic participation and inYolyement in the plann jng process 

will be absolutely essential in develop jng an acceptable basin plan 

p ublic cooperation wil! be required to implement and maintain most 

of the stryctu ral measures and management practices 
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REGULATIONS 

1. All agricultural fields should be required to have buffer strips 
adjacent to drainage ditches and canals to help remove sediment and 
nutrients before runoff carries them into canals and bayous. 

2. Plugging and backfilling should be required of one abandoned or 
non-productive oil and gas canal for every new oil and gas access 
canal dug in the basin. 

3. Beneficial use shou ld be made of at least 50% of all dredged 
material result ing form NOD-22 or maintenance dredging activities 
if suitable, nearby alternatives exist. A condition should be made on 
every Corps of Engineers Maintenance Dredging and NOD-22 General 
Perm it. 

4. Oil and gas exploration companies actively involved in the coastal 
zone should be required to develop hovercraft or helicopter 
capabilities as mitigation for present or future activities in the 
basin . 

5. All new development adjacent to wetland areas should be 
required to provide for adequate tertiary waste treatment of 

sewage. 

6. All bulkheads should be placed at or above the mean high water 
level. 

7. Containerization and/or reinjection of all produced waters and 
dril lings muds and cuttings regardless of place of production shou ld 
be required. 

8. Produced water discharges should be controlled in sensitive 

environments. 
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9. No filling of coastal marshes for non-water-dependent purposes 
should be allowed. 

10. All maricultural activities in coastal wetlands except for small 
cage cultures should cease. 

11 . Construction and use of surface pits for petroleum waste 
disposal in the Barataria Basin should be prohibited, and abandoned 
pits should be closed and restored . 

12. In new developments, the natural drainage system should be 
used in its existing undeveloped state to slow runoff and encourage 
overland flow. 

13. A"no net loss" cr iteria should be applied to all new dredge and 
fill activities. Empahsis should be on maintaining functional 
wetland values . 

14. The importance of using dredged material beneficially to create 
land or plug and backfill canals should be stressed. Often, dredged 
material is deposited on top of already existing spoil banks or 
stacked in wetlands . 

15. Require 50% of dredged material generated from maintenance 
dredging of all public waterways be used to generate soil elevations 
conducive to marsh creation or preservation. The remaining should 
be used for erosion control or made available for public sale to help 
finance the effort. 

16. Commercial , industrial, and urban development should be 
directed toward appropriate areas in each EMU (e.g., noncoastal 
water-dependent activities to nonwetland habitats) . 

17. Historical and archaeo logical sites and the cultural heritage of 
the poeples within the Basin should be protected. 
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18. Mitigation should be sought where violations of water quality 
criteria have been demonstrated and have been shown to have 
adverse impacts on beneficial functions of the surrounding habitats . 
An illegal discharge site should be cleaned and it and the 
surround ing areas restored to pre-project conditions . 

19. Mitigation should be sought for impacts on wetlands resu lting 
from to urban development. 

20. Landfill siting should be discouraged in wetlands. 

21 . Interdepartmental review of all drainage projects affecting 
bottomland hardwood swamps should be required. 

22. Existing forested vegetation should be maintained by all 
developments within the modified wetlands areas to the maximum 
extent practical. 

23. Activities that would needlessly destroy or degrade wetlands 
should be discouraged or modified. The least damaging water 
dependent alternatives should be selected. Improve habitat quality 
and quantity. 

24. The permittee should be required to document that there are no 
practicalb le alternatives or less damaging alternatives to the filling 
of wetlands after considering costs , logistics, and technical factors . 

25. The permittee should be requ ired to demonstrate that the 
project will not have an adverse impact on the public health. 

26. All projects should be required to demonstrate that they meet 
or exceed FEMA requirements for flood damage reduction . 

2 7. The discharge of improperly treated sewage should be 
discontinued and regulations should be strongly enforced. 
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28. All effluents and emissions from pOint and nonpoint sources 
shall comply with state and federal regulations. Proper 
certifications shall be obtained in order to insure that there are no 
detrimental impacts on the fauna and flora of the entire basin from 
such substances as hazardous chemicals and hydrocarbons. Water 
management plans shall include full ( Insert discussion by Mr. 
Sabins) treatment of point source pollution. 

COORDINATION 

1. The coastal zone boundaries should be altered to include all of 
V Camefon, Vermilion , Iberia, SI. Mary, Terrebonne, Assumption , 

t-O\~ '\. .Lafourche , SI. James, Ascension, SI. John the Baptist. SI. Charles, 
\:'> "orleans, SI. Bernard, Jefferson , and Plaquemines Parishes; that 

portion of Calcasieu Parish south of Interstate 10; and those 
portions of Livingston , Tang ipahoa, and SI. Tammany parishes south 
of Interstate 12 or south of Interstate 10 east of the 110/112 

intersection in SI. Tammany Parish. 

2. The public should be educated on the importance and need for the 
modifications and regulations recommended in this report. They 
shou ld be educated about present and anticipated conditions in the 
basin in terms of increased flooding, development of wetlands, 
wetland loss, degradation of water quality, and declines in fish and 
wildlife abundance. The education or public awareness program 
shou ld include: 

a. developing elementary-high school curricula; 
b. making presentations to elementary-high school 

students; 
c. conducting teacher education workshops; 
d. developing cross-training with local school teachers and 

statel federal agencies ; 
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e. incorporating EPA student project awards program with 
wetland protection theme; 

f. issuing news releases; 
g. utilizing student camps; 
h. coordinating with education centers 
i. conducting lectures and community education workshops ; 
j. encouraging cross-training among statelfederal agency 

personnel, in order to enhance agencies; 
k. conducting hunterslfisherman education seminars ; 
I. developing more accurate depiction of the Louisiana's 

coastal boundary on all public maps. 

3. A mitigation bank for all of the small "Mom & Pop" permit 
applications should be established by the Corps. Contributions 
would be applied to larger and more practical mitigation projects. 

4. Federal and state permit fees should be raised. 

5. Tax incentive programs should be established for landowners who 
protect or enhance wetlands. 

6. The importance of the role of the U.S. Soil Conservation Service 
Plant Materials Laboratory in Galliano, La. should be emphasized. 

7. State agencies should recommend standards that protect the 
physical, biological , and chemical functions of the aquatic systems 
of the Basin. 

8. State and local governments should prepare plans that have as 
one objective the protection of wetlands. One element should be the 
proper management of non-point discharges. 

9. State and local governments should rigidly enforce standards on 
point source discharges. 
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10. Only approved herbicides for use in aquatic environments should 
be used for the maintenance of rights-of-way. Indiscriminent or 
excessive use of herbicides should be discouraged. 

11. Agencies should encourage mechanical removal of vegetation 
along rights-of-way in place of herbicides. 

12. The COE, DNR, EPA, and local governments should emphasize 
greater protection of wetlands for their habita t value for fish and 
wildlife, and the integrity of the existing and proposed wetlands 
management plans. The agencies should coordinate their activities 
more closely. 

13. Wetlaneds protection measures consistent with state and 
federa l laws should be identified, developed, and employed and 
incorporated into : 

A. state statutes: 
B. local ordinances; and 
C. the state Coastal Management program. 

14 Mitigation or compensation at an off-site Igcatjon should be 

required for pro jects which WOUld adyersely impact wetland areas 

only where adequate mitigation cannot be conducted go site. 

15 Management Unit Boundaries between 1 and 3 and between 3 and 
4 are not fi xed but represent a consensus for discussion and should 

not be considered hard and fast bgyndaries 

16 By utiliz jng established deyelopment trends soil types and 

e leyatj ons growth limiting lines shoyld be established aroynd all 

natural leyees with established deyelopment and shall be inclyded as 

part of Management Unit 2 

Long-Te rm 

A ctive 
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OIL and GAS 

1. Diversion rights-of-way should be purchased in su itable areas 
near existing or planned freshwater diversion sites for use when 
present structures are no longer functional. 

2. More freshwater diversions/siphons should be installed along the 
river. 

3. Freshwater flow of Bayou Lafourche shou ld be increased and a 
series of freshwater siphons installed to nourish lands on both sides 
of the Bayou. 

4. Structural and nonstructural solutions for the control of 
saltwater intrusion , wave wash, and subsidence should be 
implemented. 

5. Existing water circulation avenues should be modified to improve 
flushing of lakes and wetlands; sediment and nutrient transport to 
wetlands improved; freshwater retention capacity increased; and 
saltwater intrusion reduced . 

DREDGED MATERIAL 

EROSI(XIJ 

1. Revegetation of ponding areas should be examined and 
implemented when beneficial. 
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MAN 

Passive 

PLANS and STUDIES 

1. All freshwater diversions should be monitored for the presence 
of priority po llutants. 

2. A method for dealing with sanitation problems caused by camps 
should be determined. 

3. The hydrology and topography of each unit should be studied and 
modeled. 

4. Land use plans for each EMU that provide for economic groW1h 
while protecting the natural resources of the units should be 
developed. 

5. Monitoring of long-term water quality in the basin should be 
undertaken. Where contaminats are shown to be a problem, 
regulations need to be amended and enforced for greater control of 
pollutants . 

REGULATIONS 

1. Industrial and landfill contamination of wetland areas should be 
minimized . 
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, , 
2 . • Deep and swamp cypress associations should be protected and 
preserved. 

3. Strict monitoring and control of cypress lumbering activities 
shou ld be required. 

4. Agencies should undertake maximum surveillance and 
enfo rcement of permit conditions to insure permittee has complied 
with the standard and special conditions. 

COORDINATION 

1. A user fee for commercial shipping interests using man-made 
waterways should be established and used for the restorat ion and 
preservation of wetl ands adjacent to that waterway . 

2. Agencies shou ld be required to undertake maximum surveillance 
and enforcement of permit conditions to insure that the permittee 
comp lies with the criteria. 

3. The 404 permit regu lations should be altered to include a 
provis ion of no net loss of wetlands. 

4. The public trust doctrine shou ld be developed and enforced for 
access to state-owned water bottoms. 
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ABSTRACT 

The Caernarvon Freshwater Diversion structure was completed in 
January 1991 by the u . s. Army Corps of Engineers. The purpose of 
the structure is to divert Mississippi River water into the 
Breton Sound area estuary in southeastern Louisiana, to 
ameliorate saltwater intrusion and associated wetland loss. 
Biota were sampled in 1990 and 1991 to evaluate pre-diversion 
contaminant l evel s in fish and shellfish from the Mississippi 
River and three marsh locations (Big Mar, Grande Lake, a n d Bay 
Gardene) at i ncreasing distances downstream from the structure 
outfall. Fish and oyster tissue samples were a nalyzed for 
residues of organochlorin e pesticides , polychlorinated biphenyls , 
aliphatic hydrocarbons, and heavy metals. 

contaminant levels in biota collected prior to diversion will be 
compared to levels in biota collected following diversion , to 
evaluate changes in contaminant l evels in fish and oysters that 
may be attributable to operation of the structure. The 
organochlorine and aliphatic hydrocarbons residues should be the 
most indicative of any deleterious effects upon the downstream 
biota, because these contaminants were observed either only in 
the Mississippi River, or at higher concentrat ions in the river . 
The marsh locations generally exhibited higher heavy metal 
concentrations than those of the Miss i ssippi River . 

Key words: Louisiana, Mississippi River , Breton Sound, 
organochlorine pesticides, PCBs , aliphatic 
hydrocarbons, heavy metals, freshwater diversion. 
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INTRODUCTION 

The Breton Sound estuary is located in extr eme southeast 
Louisiana, and its associated wetlands support a diversity of 
fish , shellfish, and wildlife populations of commercial 
importance to fisherma n, trappers, sportsmen, a nd wildlife 
enthusiasts . These resources are being seriously threatened by 
habitat c h anges associat ed with marsh l oss, subsidence, and 
saltwater intrusion . The u . s . Army Corps of Engineers (Corps) 
constr ucted the Caernarvon Freshwater Diversion Structure to 
divert Mississippi River (River) water into Breton Sound, in a n 
attempt to r educe the rate of wetla nd loss, and to e nhance fish 
a n d wi ldlife productivity by r estoring salinity regimes to levels 
that previously occurred, i.e., when the River seasonally fl ooded 
the area. 

The objective of this study is to evaluate pre- and post­
diversion contaminant body burdens in fish and molluscs, at 
various locations in the Breton Sound estuary, to insure that the 
diversion is not contributing unacceptable contaminant levels to 
those resources . This interim report documents baseline 
contaminant levels in the study-area biota prior to diversion for 
comparison with such levels in biota to be sampled following 
diversion . 

METHODS AND MATERIALS 

During 1990 and 1991 , fish samples were collected from the River 
at t h e site of the diversion, a nd near the outflow of the 
structure at Big Mar. Fish and oyster samples were collected at 
Gr and Lake a nd Bay Ga r dene, located pr ogressively fur ther 
downstream from the outflow s t ructure (Figure 1). Sites were 
se l ected to c oincide as closely as possible with biological 
monitoring sites previously established by the Louisiana 
Department of Wildlife and Fisheries to d e t e rmine wi ldlife 
popUlation changes associated with the Diversion. 

Fish samples were collected using trotlines a nd variable-mesh 
gill nets, and oyster samples were co llected using a boat-towed 
oyster dredge . Fish were individually weighed and measured, 
wrapped i n aluminum foil , labeled , bagged , and p laced in frozen 
storage . Oyst er samples were shucked using a stainless steel 
oyster knife; the tissue was weighed, transferred t o a labe l ed , 
a nalytically-cleaned glass jar with a teflon-lined lid, a nd 
placed in frozen s t orage . 

Heavy metals a nalyses were conducted by Research Triangle 
Institut e, Research Triangle Park , North Car o l i na. Organic 
analyses were conducted by Mississippi State University, 
Starkville, Mississippi, according to contr act specification s 
established by the U. S. Fish and Wildlife Service's Patuxent 
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Analytical Control Facility (PACF), Laurel, Maryland. All 
resultant data was reviewed a nd evaluated for accuracy by PACF as 
part of their quality control and assurance program. 
Methodologies for the various analyses are presented in Appendix 
A. Appendix Tables A-1 and A- 2 display the Minimum Detection 
Limits for all organic and inorganic parameters, respectively . 

RESULTS AND DISCUSSION 

The results of the tissue analyses for the four sampling 
locations of the Caernarvon Freshwater Diversion Project are 
presented in Tables 1 through 6 and Appendix B, Tables Bl through 
86 . 

Tables Bl through B6 display contaminant concentrations detected 
in each of the various organisms sampled from the Mississippi 
River (site 1), Big Mar (site 2), Grand Lake (site 3), and Bay 
Gardene (site 4). Organochlorine parameters for 1990 and 1991 
are presented in Tables B1 and B2, respectively; aliphatic 
hydrocarbon parameters for 1990 and 199 1 are presented in Tables 
B3 and B4, respectively; and inorganic parameters for 1991 are 
presented in Tables B5 and B6, respectively. 

Tables 1 through 6 summarize the data presented in Tables Bl 
through B6, with organochlorine residue data summarized in Tables 
1 and 2, aliphatic hydrocarbon residue data summarized in Tables 
3 and 4, and inorganic residue data summarized in Tables 5 and 6. 

Organochlorine Residues. The tissue samples were a nalyzed for 22 
organochlorine residues . Twelve of these were non-detected in 
all tissue samples taken during both years of the study [a ­
benzene hexachloride(BHC), ~-BHC, ~-BHC, 6-BHC, oxychlordane, 
toxaphene, o,p'-DDE, o,p '-DDD, endrin , cis-nonachlor , o,p'-DDT, 
and mirex]. Heptachlor epoxide and polychlorinated biphenyls 
(PCBs) were non-detected in the 1990 samples. 

There were eight organochlorine residues detected only in the 
River : hexachlorobenzene (HCB), heptachlor epoxide ( 1991 o nly) , 
~-chlordane, T-nonachlor, PCBs (1991 only), a - chlordane, 
dieldrin, and p,p'-DDT (1991 only) . Only two organic compounds, 
p,p'-DDE and p,p'-DDD , were detected o n both sides of the 
diversion structure. The p,p'-DDD was detected in the 
Mississippi River (mean=0.027 mg/kg) and at Big Mar (mean=0.001 
rng/kg) in 1991 only, while p,p'-DDE was detected at all 
collection sites in both years . The highest concentration of 
p,p' - DDE always occured in the River (mean=0 . 085 mg/kg in 1990 
and 0.04 mg/kg in 1991), with lowest levels detected at Grand 
Lake in 1990 (mean=O.007 mg/kg) and Bay Gardene in 1991 
(mean~O.003 mg/kg). 
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Aliphatic Hydrocarbon Residues . The tissue samples were analyzed 
for 13 aliphatic hydrocarbon residues which were detected at 
near ly all sampling locations. In both years, all aliphatic 
hydrocarbons exhibited a progression of decreasing 
concentra tions, with the highest levels observed in the River and 
the lowest l evels observed main l y in Bay Gardene. Two compounds, 
~ -dodecane and ~-tridecane, were detected only in the Mississippi 
River i n 1990. 

In comparing t h e three marsh locations, Grande Lake samples had 
elevated levels of octylcyclohexane in 1990; ~-tridecane, 
nonylcyclohexane, ~ -heptadecane , and phytane in 1991; and 
pristane and ~ -eicosane in both years . Bay Gardene samples had 
an elevated level of ~ -pentadecane i n 1990. 

Inorganic Residues. Tissue samples were analyzed for 23 
inorganic residues . Two parameters, silver and beryllium, were 
non-detected in 1990. There were no data for antimony, cobalt, 
silver, and tin in 1991 due to analytical problemsj all other 
metals were detected at one or more stations. 

Nearly all inorganic parameters (in both years) exhibited 
progressively increasing concentrations , with lower 
concentrations observed in the River and higher values occuring 
either in Grand Lake or Bay Gardene . Aluminum , barium, boron, 
cadmium, copper, iron, manganese, molybdenum, zinc, a n d arsenic 
values exhibited this progression. This trend was also observed 
for antimony, cobalt, and tin in 1990 , and for beryllium a nd lead 
in 1991. 

The lowest levels for magnesium and strontium (in both years) 
were obser ved in the Mississippi River , whi le the highest 
concentrations occurred at Big Mar. Vanadium and se lenium 
concentra tions decreased from the River to Big Mar, but levels at 
Bay Gardene were greater than those detected at the River. 

Fina lly, the bioaccumulative ability of certain organisms i n a 
sample can skew the data to indicate above norma l levels of 
contamina tion. For example , the American oyster can 
bioaccumulate more efficiently than most fishes. The oyster's 
bioaccumulation ability is apparent in the data for aluminum, 
boron, copper, iron , cadmium , manganese , zinc, vanadium, 
selenium, and arsenic. This phenomenon can also be observed for 
certain fishes as with: chromium , iron, manganese, nickel, a nd 
vanadium in sheepsheadj iron , nickel, and selenium in striped 
bassj and magnesium in spotted gar . 
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CONCLUSIONS 

Organochlorine residues were found predominantly in samples from 
the River . The highest concentrations of a l iphatic hydrocarbons , 
which were found throughout the system, also occurred in samples 
from the River. The heavy metals, were pervasive, but samples 
from the marsh locations generally exhibited higher 
concentrations . Now that the diversion structure is in 
operation, analysis of fish and wildlife samples should reveal 
any impacts of river diversion on specific contaminant levels in 
the receiving area. 

This report completes the pre-diversion baseline contaminant 
sampling study. Post-diversion monitoring will begin after 
structure operations commence. Such operations should initially 
require opening the structure for sufficient flows and durations 
to assure that any contamination from the Mississippi River would 
be readily detectable. 
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Table 1. Summary of organochlorine residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1990 (values are the mean and range (in parentheses) 
expressed in mg/kg, dry weight] . 

PARA- SAMPLING LOCATIONS 
METER 

MISS. RIVER' BIG MAR2 GRANO LAKE' BAY GAROENE' 

HCB 0.025 (0.02-0 . 03) BOL' BOL BOL 

a -BHC BOL BOL BOL BOL 

'Y- BHC BOL BOL BOL BOL 

/3 -BHC BOL BOL BOL BOL 

. -BHC BOL BOL BOL BOL 

OXYCHLOR BOL BOL BOL BOL 

HEPT EPOX BOL BOL BOL BOL 

-y-CHLOR 0.04 (0.03 - 0.05) BOL BOL BOL 

T-NONACHL 0.035 (0.02 - 0.05) BOL BOL BOL 

TOXAPHENE BOL BOL BOL BOL 

PCB's BOL BOL BOL BOL 

o /P/-DDE BOL BOL BOL BOL 

Q-CHLOR 0 . 055 (0.05-0.06) BOL BOL BOL 

p/P/-DDE 0.085 (0.07-0.10) 0.013 (0.01-0.02) 0.007 (N06-O.02) 0.015 (NO-0.02) 

OIELORIN 0.07 (0.05-0.09) BOL BOL BOL 

o/P/-DDD BOL BOL BOL BOL 

ENORIN BOL BOL BOL BOL 

cis -NONAC BOL BOL BOL BOL 



Table 1-
( cont. ) 

PARA-
METER 

o,p-'DDT 

p,p'-DDD 

p,p /-DDT 

MIREX 

Summary of organochlorine residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1990 {values are the mean and range (in parentheses) 
expressed in mg/kg, dry weight). 

SAMPLING LOCATIONS 

MISS. RIVER' BIG MAR2 GRAND LAKE' BAY GAROENE" 

BOL' BOL BOL BOL 

0.01 (0.01-0.01) BOL BOL BOL 

0.06 (0.05-0.07) BOL BOL BOL 

BDL BOL BOL BOL 

'Values for the Mississippi River are calculated on the basis of one specimen of channel 
catfish and o ne specimen of blue catfish. 

2Va lues for Big Mar are calculated on the basis of three specimens: two spotted gar and one 
largemouth bass. 

3Va lues for Grand Lake are calculated on the basis of seven specimens : three oysters, two red 
drum, a spotted gar, and an alligator gar. 

4Va lues for Bay Gardene are calculated on the basis of five specimens: three oysters, a red 
drum, and an alligator gar. 

sBDL= Below detectable limit. 
6ND= None detected. 



Table 2 . Summary of organochlorine residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 19 9 1 [values are the mean and range (in parentheses) 
expressed in mg/kg, dry weight]. 

PARA- SAMPLING LOCATIONS 
METER 

MIS S . RIVER1 BIG MAR2 GRAND LAKE' BAY GAROENE' 

HCB 0.002 (NO'-O . Ol) BDL· BOL BOL 

o: -BHC BOL BDL BOL BDL 

-y -BHC BOL BOL BOL BOL 

{i-BHC BOL BOL BOL BOL 

a -BHC BOL BOL BOL BOL 

OXYCHLOR BOL BOL BOL BOL 

HEPT EPOX o.oos (NO-0.03) BOL BOL BOL 

(l -CHLOR 0.007 (NO- 0 . 02) BOL BOL BOL 

T-NONACHL 0.012 (NO-0.02) BOL BOL BOL 

TOXAPHENE BOL BOL BOL BOL 

PCB ' s 0.29 (0.17-0.42) BOL BOL BOL 

o ,p'-DDE BOL BOL BOL BOL 

Q-CHLOR 0.017 (NO-0.03) BOL BOL BOL 

p,p' -DDE 0.04 (0.02 - 0.06) 0 . 007 (NO-0 . 02) 0.006 (NO- 0.03) 0.003 (NO-0.01) 

DIELDRIN 0.032 (NO-0.09) BOL BOL BOL 

o ,p' -DDD BOL BOL BOL BOL 

ENORIN BOL BOL BOL BOL 

c is-NONAC BOL BOL BOL BOL 



Table 2 . 
(cent. ) 

PARA-
METER 

o ,p-/DDT 

p ,p'-DDD 

p ,p'-DDT 

MIREX 

Summary of organochlorine residues in tis sue s amples f rom the Caernarvon Freshwater 
Diversion monitoring sites for 1991 [ value s the me an and range (in parentheses) 
expressed in mg/kg, dry weight) . 

SAMPLING LOCATIONS 

MISS . RIVER' BIG MAR2 GRAND LAKE' BAY GAROENE' 

BOL BOL BOL BOL 

0.027 (0 . 01-0 . 04) 0 . 001 (NOS- O.01) BOL BOL 

BOL BOL BOL BOL 

BOL BOL BOL BOL 

'Values for the Mississippi River are calculated on the basis of one specimen of channel 
catfish and one spec imen of blue catfish. 

2Values for Big Mar are calculated on the basis of thre e specimens: two spotted gar and 
one largemouth bass. 

3Va lues for Grand Lake are calculated on the basis of seven specimens : three oyst ers , 
two red drum, a spotted gar , and an alligator gar. 

4Va lues for Bay Gardene are calculated on the basis of five specimens: three oyst ers , 
a r ed drum, a nd an alligator gar. 

sND= None detected. 
6BDL= Below detectable limit . 



Table 3. Summary of aliphatic hydrocarbon residues in tissue samples from the Caernarvon 
Freshwater Diversion monitoring sites for 19 90 [values are the mean and range (in 
parentheses) expressed in mgjkg, dry weight]. 

PARA- SAMPLING LOCATIONS 
METER 

MISS. RIVER' BIG MAR2 GRAND LAKE3 BAY GAROENE' 

~-OOOECANE 0 . 04 (0.02-0.05) BDL5 BOL BOL 

~-TRIOECANE 0.04 (0.01-0.06) BOL BOL BOL 

~-TETRAOECANE 0. 14 (0.09-0.18) 0.003 (NO'-O.Ol) 0.001 (NO-O.Ol) 0.004 (NO- O.Ol) 

OCTYLCHCLOHEXANE 0 . 08 (0 . 07 - 0 . 08 ) BOL 0.02 (NO-0.05) BOL 

~-PENTAOECANE 1. 39 (0.28 - 2.5 ) 0.07 (0.05-0.09) 0.04 (NO-0.l0) 0.06 (0.02-0.09 ) 

NONYLCYCLOHEXANE 0.16 (0.12-0 . 19) BOL 0.001 (NO-O.Ol) BOL 

~-HEXAOECANE 0 .7 5 (0.17-0.58) 0.007 (NO-O.Ol) 0.01 (ND- 0.02) 0 .01 (ND-0.02) 

~-HEPTADECANE 3 . 75 (1.0-6.5) 0.14 (0.06-0 . 18) 0 . 14 (0.02 - 0.29) 0.07 (0.04-0.13) 

PRISTANE 0.77 (0.24-1.3) 0.01 (NO-0.02) 0.07 (0 . 02-0.14) 0 . 01 (NO-0.02) 

~-OCTAOECANE 0 . 39 (0 .15-0.62) 0.003 (ND-O.Ol) 0.01 (ND-O.Ol) BDL 

PHYTANE 0 .21 (0.16- 0.26) 0.02 (0 . 01-0.03) 0.01 (ND-0.02) 0 . 01 (NO- 0.02) 

~-NONAOECANE 0 .16 (0.06-0.25) 0.03 (0.02-0.04) 0.01 (NO-0.02) 0.004 (NO-0.02) 

~-EICOSANE 0.08 (0.02-0.13) 0 .003 (NO-O.Ol) 0.01 (NO-0.02) BOL 
'Values for the M1SS1SS1PP l Rlver are calculated on the basls of one speClmen of channel 

catfish and one specimen of blue catfish. 
2Values for Big Mar are calculated on the basis of three specimens: two spotted gar and one 

largemouth bass . 
3Va lues for Grand Lake are calcul ated on the basis of seven specimens: three oysters , two red 

drum, a spotted gar, and an alligator gar. 
4Va lues for Bay Gardene are ca l culated on the basis of five specimens : three oysters, a red 

drum , and an alligator gar. 
5BDL= Below detectable limit. 
6ND= None detected. 



Table 4. Summary of aliphatic hydrocarbon residues in tissue samples from the Caernarvon 
Freshwater Diversion monitoring sites for 1991 [values are the mean and range (in 
parentheses) expressed in mg/kg, dry weight ] . 

PARA- SAMPLING LOCATIONS 
METER 

MISS. RIVER' BIG MAR2 GRANO LAKE' BAY GAROENE' 

~-OOOECANE 0.03 (NOS- 0 .05) 0.02 (NO-0.04) 0.02 (NO-0.04) 0.02 (NO-0.04) 

~-TRIDECANE 0.07 (NO- 0 . 22 ) 0.03 (0.01-0.05) 0.04 (NO-0.07) 0.03 (NO-0.04) 

~-TETRAOECANE 0 . 10 (0.02-0.22) 0.03 (0.01-0.0 4 ) 0.03 (NO-O. 12) 0.02 (0.01-0.03) 

OCTYLCHCLOHEXANE 0.03 (NO-0.07) 0 . 004 (NO-0.02 ) 0.002 (NO-O.Ol) BOL' 

~-PENTAOECANE 0.37 (0 . 13-0 . 82) 0.15 (0 . 03-0.16 ) 0.09 (NO-0.26) 0.04 (0.01-0.06) 

NONYLCYCLOHEXANE 0.06 (0.01-0.16) 0.004 (NO-0 . 0 3) 0. 02 (NO-0 . 20) BOL 

~-HEXAOECANE 0 . 23 (0.03-0.71) 0 . 03 (NO-0.07) 0. 04 (0.02-0.14) 0.03 (0.02 -0.04) 

~-HEPTAOECANE 0 . 68 (0 . 19-0.68) 0.28 (NO-l.O) 0. 64 (0.03-3 . 0) 0.04 (0.03-0.06) 

PRISTANE 0.36 (0 .06-0.51) 0.03 (NO-0.07) 0.07 (NO- 0.85) 0 .03 (0.01-0.08) 

~-OCTAOECANE 0 .17 (0 . 02 - 0.52) 0.02 (NO- 0.03) 0.03 (0.01-0 . 23) 0.01 (NO- 0 . 02) 

PHYTANE 0.15 (0.04-0.38) 0.05 (0.01-0.13) 0 . 08 (NO-0.70) BOL 

~-NONAOECANE 0.13 (0 . 03-0.13) 0 . 04 (NO- 0.12) 0.04 (NO- 0.15) 0.01 (NO- 0.02 ) 

~-EICOSANE 0.09 (0 .02-0.22) 0.01 (NO-0.03) 0.03 (NO-0.16) 0 . 03 (0.02 - 0 .04) 
lValue-s for the Mississippi River are calculated on the basis of one specimen of channel 

catfish and one specimen of blue catfish. 
2Values for Big Mar are calculated on the basis of three specimens: two spotted gar and one 

largemouth bass. 
3Values for Grand Lake are calculated on the basis of seven specimens: three oysters, two red 

drum, a spotted gar , and an alligator gar. 
'Values for Bay Gardene are calculated on the basis of five specimens: three oysters, a red 

drum, and an alligator gar. 
5ND= None detected . 
6BDL= Below detectable limit. 



Table 5 . Summary of elemental residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1990 [values are the mean and range (in parentheses) 
expressed in mg/kg, dry weight] . 

PARA- SAMPLING LOCATIONS 
METER 

MISS . RIVER1 BIG MAR' GRANO LAKE' BAY GAROENE4 

Al 42.8 (38.5-47 .1) 61. 5 «2.0-155.0) 121. 7 «2.0-365.0) 126.9 «2 . 0 - 217.0) 

Sb BDLs BOL BOL 1. 06 «5.0-5.3) 

Ba 2.52 (0.75-4.28) 7 . 51 (3 . 69-10.6) 16.9 (8.13-29.1) 10.9 (8.64-11.7) 

Be BOL BOL BOL BOL 

B BOL 1. 96 «0.8-3.21) 2.74 «0 . 8-4.89) 5.94 (1.42-8.92) 

cd BOL BOL 1. 83 «0.15-4 .34) 2 . 93 «0.15- 5.17) 

Co BOL BOL 0.82 «0 . 5-4.49) 0.419 «0 . 5 - 0 . 996) 

Cr 3.47 (0.59-6.35) 1. 89 (1.74-2.06) 1.4 5 (0.73-2.12) 1. 72 (1. 02 - 2 .15) 

Cu 1. 28 (0.66-1.89) 4.29 (2.05-7.18) 86.2 (2.42-217.0) 93.5 (2 . 26 -1 6 1.0) 

Fe 127.0 (124.0-130.0) 104.0 (72.0-120 .0) 250.8 (83.3-449.0 ) 225.4 (92.1- 314.0) 

Pb BOL BOL 0.53 «1.2-2.54) BOL 

Mg 575.5 (421.0-730.0) 6023 (1580 - 9680) 3053 (1030-9020) 2642 (1400-6000) 

Mn 6.46 (5.61-7.31) 20 .1 (10 . 7-28.4) 31.1 (10.2-55.5) 32.4 (15.1-44.2) 

Mo BOL BOL BOL 0.174 «0.8- 0.87) 

Ni BOL 0.85 «0 . 8 - 2.56) 1.90 «0.8-7.47) 2.47 «0.8-4 . 24) 

Ag' BOL BOL BOL BOL 

Sr 20.4 (5.13-35.7) 239 . 3 (101.0-328 ) 126.7 (22.9 - 308.0 ) 112.6 (14.6-365.0) 

Sn BOL 4.46 «5.0-7.77) 4.86 «5.0-23./9 1. 07 «5.0-5.36) 



Table 5 . 
(cant . ) 

PARA-
METER 

V 

Zn 

As 

Hg 

Se 

Summary of e lemental r es idues in fish tissues from the Caernarvon Freshwater 
Diversion mo nitoring sites for 19 90 [values are the mean and range (in parentheses) 
expressed in mg / kg j dry weight]. 

SAMPLING LOCATIONS 

MI SS . RIVER' BIG MAR' GRAND LAKE' BAY GARDENE4 

BDLS BOL 0.434 «0 . 5 -1.10) 0.649 «0.5-1.23) 

33 . 2 ( 2 4. 0 -42 . 3) 52 . 3 (50 . 1-56 . 2) 1741.4 (30.1-4760) 1238.1 (37.3-2050) 

0.391 (0.3 71-0.410) 0.86 <0.3-1.7 5) 2.79 (0. 653 - 6.26) 3.35 (1.17-4.66) 

0.406(0.025-0.78 8) 0.311(0.135-0.49 7) 0.299(0.148 - 0 .4 96 ) 0 . 217(0 . 065-0. 678) 

0.760 (0.459-1.06) 0 . 593(0.478- 0.71 7 ) 1. 378 (0.603-2 . 39 ) 2.07 (0. 358-2.82) 

lVa lues for the Mississippi River are calculated on the basis of one specimen of channel 
catfish and one specimen of blue catfish . 

2Va lues for Big Mar are calculated on the basis of three specimens: two spotted gar and one 
largemouth bass. 

3Va lues for Grand Lake are calculated on the basis o f seven specimens: three oysters, 
two r ed drum, a spotted gar, and an alligator gar. 

4Va lues for Bay Gardene are calculated on the basis of five specimens: three oysters , a red 
drum , a spott ed gar, and an alligator gar. 

sBDL= Below detectable limit. 
~he recovery of silver by Iep was usually low, thus little confidence can be placed in these 

results . 



Table 6. Summary of elemental residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1991 [values are the mean and range (in parentheses) 
expressed in mg/kg, dry weight). 

PARA- SAMPLING LOCATIONS 
METER 

MISS. RIVER' BIG MAR2 GRANO LAl<E' BAY GAROENs' 

A16 1.72 «5.0-10.3) 64.8 «5.0-182.0) 60.8 «5.0-218.0) 116.7 «5.0-262 . 0) 

Sb N 0 0 A T A 

Ba 6.94 (1.75-10 . 9) 15.01 (7.81-27.3) 27.5 (3.82-133.0) 25.3 (15.1 - 37.1) 

Be SDLs BOL 0.01 «0.1-0.206) 0.25 «0.1- 1.48) 

B BOL 4.84 «1. 5-5.72) 3.35 «1.5-9.07) 6.30 «1.5- 11.3) 

Cd 0.02 «0.1-0.132) BOL 0.03 «0.1-2.44) 4.63 «0.1-9.51) 

Co N 0 0 A T A 

Cr 2.47 (0.502 - 92.3) 29.2 (4.39 - 95.7) 18.3 (0.684-64.0) 3.16 (0.786 - 6.22) 

Cu 12 . 8 (1.11-26.3) 6.12 (1. 58 - 11.8) 20.4 «0.5-108.0) 135.7 (2.96-295.0) 

Fe 192.5 (29.9 - 640.0) 237.7 (50 . 1- 633 . 0) 203 . 9 «1.5-296 . 0) 280.5 «1.5-36.6 ) 

Pb 1.35 «1.5-3 . 09) 4.52 «1.5- 10.9) 23 .4 «1. 5-296. 0) 12.1 «1.5-36.6 ) 

Mg 142.3 (768-1710) 3936 (1340-8550) 3619 (1530-9820) 2143 (1640 - 2750 ) 

Mn 11.5 (5.45-18 .7 ) 25 . 2 (12.1-38.9) 42.1 (9.12-169.0) 34.3 (21. 5- 43.6) 

Me BDL BDL BDL 0.25 «0 . 8-1. 49) 

Ni 5.12 «0.8-21.0) 6.21 (1.06-20.6) 3 .90 «0.8-13.4) 2.97 (1. 0-7.41 ) 

Ag N 0 D A T A 

Sr 102.1 (33.3 - 214 . 0) 293 .7 ( 211- 404) 289.4 (9.67-455) 125 . 5 (22.7-298.0) 

Sn N 0 D A T A 



Table 6 . 
(cont.) 

PARA-
METER 

V 

Zn 

As 

Hg 

Se 

Summary of elemental residues in fish tissues from the Caernarvon Freshwater 
Diversion monitoring sites for 1991 [values are the mean a nd range (in parentheses) 
expressed in mg/kg, dry we ight). 

SAMPLING LOCATIONS 

MISS. RIVER1 BIG MAR' GRAND LAKE' BAY GARDENE4 

0.53 5 «0.5-1.23) BDL5 0.282 «0 . 5- 0 . 879) 0.674 «0.5-1.53) 

70.7 (40.0-115 .0) 71. 9 (7.1-76.3) 29 1. 5 (38 . 7-1980 ) 1 299 .0 (72 . 7-2720) 

0.401 «0.3-0.899) 0 . 96 «0. 3-1. 62) 1. 33 ( 0.330-4.08) 3.23 (0.716-5 . 69) 

0.151 «0.05-0.32 2 ) 0.104 «0.05-0.314 ) 0.0786«0.05-0 . 320) 0 .157 (0.052-0.314) 

1. 83 (0. 335-3.47) 0 . 960 (0.379-1.92 ) 0.856 «0.03-1.92) 2 .60 (1.84-3.3 5 ) 

lVa lues for the Mississippi River are calculated on the basis of one specimen of channel 
catf ish and one specimen of blue catfish. 

2Va lues for Big Mar are calculated on the basis of three specimens : two spotted gar and one 
largemouth bass. 

3Values for Grand Lake are calculated on the basis o f seven specimens: three oysters , two red 
drum, a spotted gar, and an alligator gar. 

'Va lues for Bay Gardene are calculated on the basis of five s pec imens: three oysters, a red 
drum , a spotted gar, and an alligator gar . 

5BDL= Below detectable limit . 
6 Due to the recent high laboratory variability in aluminum analyses , little confidence can 

be placed in these results. 



APPENDIX A 

I . Me thodology for analyses of organochlorine pesticides and 
PCB's in animal tissues. 

Ten gram t issue samples are thoroughly mixed with anhydrous 
sodium sulfate and soxhlet extracted with hexane for seven hours. 
The extract is concentrated by rotary evaporation, transferred to 
a tared test tube, and further concentrated to dryness for lipi d 
determination. The weighed lipid sample is d issolved in 
petroleum ether and extracted four times with acetonitrile 
saturated with petroleum ether. Residues are partitioned into 
petroleum ether which is washed, concentrated , and transferred to 
a glass chromatographic column containing 20 grams of Florisil. 
The column is eluted with 200 ml 6% diethyl ether/94% petroleum 
ether (Fraction I) followed by 200 ml 15% diethyl ether/8S% 
petroleum ether (Fraction II). Fraction II is concentrated to 
appropriate volume for quantification of residues by packed or 
capillary column electron capture gas chromatography. Fraction I 
is concentrated and transferred to a silicic acid chromatographic 
column for additional cleanup required for separation of PCBs 
from other organochlorines. Three fractions are eluted from the 
silicic acid column. Each is concentrated to appropriate volume 
for quantification of residues by packed or mega bore column, 
electron capture gas chromatography. PCBs are found i n Fraction 
II. 

II. Methodology for analyses of aliphatic hydrocarbons in animal 
tissues . 

A sample of appropriate size (i.e . 15 grams animal tissue, 2 
grams adipose , etc . ) is digested i n 6N aqueous potassium 
hydroxide for 24 hours at 35°C . The digestate is thoroughly 
cooled i n an ice bath and carefully neutralized with glacial 
acetic acid . The n eutralized reaction mixture is extracted three 
times with methylene chloride; the combined extracts are 
concentrated to near dryness and reconstituted in petroleum ether 
for transfer to a 20 gram 1% deactivated silica gel column, 
topped with 5 grams neutral alumina. Aliphatic and polynuclear 
aromatic hydrocarbon residues are separated by eluting aliphatics 
from the column with 100 ml petroleum ether (Fraction I) followed 
by elution of a r omatics using, first, 100 ml of 40% methylene 
chloride/60% petrol eum e ther , then 50 ml methylene c hloride 
(Combined eluates, Fraction II). If neede d, Fraction I 
conta ining aliphatics is subjected to additiona l cleanup by 
concentratio n and transferred to a deactivated (2% water) 
Florisil co l umn. Alipha tic residues are eluted from the Florisil 
column using 200 ml 6% diethyl ether/94% petroleum ether. The 
eluate is concentrated to appropriate volume for quantification 
by capillary column, flame ionization gas chromatography. The 
silica gel Fraction II containing aromatic hydrocarbons is 
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concentrated, reconstituted in methylene chloride, and subjected 
to a gel permeation chromatography (GPC) cleanup prior to 
quantification by capillary, flame ionization gas chromatography 
and fluorescence HPLC. 

III. Elution profiles for Florisil. silica gel. a nd silicic acid 
column separations . 

A. Florisil Column: 

1. Fraction I (6% ethyl ether containing 2% ethanol, 94% 
petroleum ether) HCB, a-BHC, ~-BHC, 7-BHC, 6-BHC, 
oxychlordane, heptachlor epoxide, 7-chlordane, T ­
nonachlor, toxaphene, PCBs, o ,p'-DDE, a - chlordane, p,p'­
DOE, o,p' -DDD, cis-nonachlor, o,p'-DDT, p,p'-DDD, p,p'­
DDT, and mirex. 

2. Fraction II (15% ethyl ether containing 2% ethanol, 85% 
petroleum ether) Dieldrin and e ndrin. 

B. Florisil Mini-Column: 

1. Fraction I (12ml hexane followed by 12ml 1% methanol in 
hexane) HCB, a -BHC (splits with Fraction II), 7-BHC (25%), 
T-nonachlor, o,p'-DDE, p,p'-DDE, o,p'-DDD, o,p'-DDT, p,p'­
DOD, p,p'-DDT, mirex, cis-nonachlor, and PCBs. 

2 . Fr action II (24ml 1% methanol in hexane) 
a - BHC(splits with Fraction I), P-BHC, 7-BHC (75%), 6-BHC, 
oxychlordane, heptachlor epoxide, and toxaphene. 

C. Silica Gel: 

1. SG Fraction I (100ml petroleum ether) 
~-dodecane, ~-tridecane, ~-tetradecane, ocylcyclohexane, 
~-pentadecane, nonycyclohexane, ~-hexadecane , ~­
heptadecane, pristane, ~-octadecane, phytane, ~ ­
nonadecane, and ~ -eicosane . 

D. Silicic Acid: 
1. SA Fraction I (20ml petroleum ether) 

HCB and mirex . 

2. SA Fraction II (100ml petroleum ether) 
PCBs and p,p/ -ODE (splits with SA Fraction III) 

3. SA Fraction III (20ml mixed solvent: 1% acetonitrile, 80% 
methylene chloride, and 19% hexane) a-BHC, ~-BHC, ~-BHC, 
6-BHC, oxychlordane, heptachlor epoxide, ~-chlordane, 
toxaphene, o,p'-ODE, a-chlordane, p,p'-DDE, o,p/-ODD, cis­
nonachlor, o/P '-DDT, p,p'-DDD, and p,p'-DDT. 
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Table Al. Minimum detection limits (MOL) for the organochlorine 
and aliphatic hydrocarbon tissue residue analyses . 

ORGANOCHLORINES ALIPHATIC HYDROCARBONS 

PARAMETER MOL PARAMETER MOL 

HCB 0.01 ~-DODECANE 0.01 

a -BHC 0.01 ~-TRIDECANE 0.01 

"(-BHC 0.01 ~-TETRADECANE 0.01 

Ii-BHC 0.01 OCTYLCYCLOHEXANE 0.01 

o-BHC 0.01 ~-PENTADECANE 0.01 

OXYCHLORDANE 0.01 NONYLCYCLOHEXANE 0.01 

HEPTACHLOR EPOXIDE 0.01 ~ -HEXADECANE 0.01 

"(- CHLORDANE 0 . 01 ~-HEPTADECANE 0.01 

r-NONACHLOR 0.01 PRISTANE 0.01 

TOXAPHENE 0.05 ~-OCTADECANE 0.01 

PCB's 0 . 05 PHYTANE 0.01 

o,p'-DDE 0 . 01 ~-NONADECANE 0.01 

"(- CHLORDANE 0.01 ~-EICOSANE 0.01 

p/P'-DDE 0 . 01 

DIELDRIN 0.01 

o,p'-DDD 0.01 

ENDRIN 0.01 

cis-NONACHLOR 0.01 

o,p'-DDT 0.01 

p,p'-DDD 0 . 01 

p/P'-DDT 0.01 

MIREX 0.01 

A- 5 



Table A2. Minimum detection limits (MDL) for the inorganic 
tissue residue analyses . 

HEAVY METALS 

PARAMETER MDL(1990) MDL(1991) 

ALUMINUM 2.0 5.0 

ANTIMONY 5.0 NA 

BARIUM 0.5 0.5 

BERYLLIUM 0.05 0.1 

BORON 0. 8 1. 5 

CADMIUM 0 .1 5 0 .1 0 

COBALT 0 . 5 NA 

CHROMI UM 0 . 5 0 . 5 

COPPER 0 .5 0.5 

IRON 10.0 10.0 

LEAD 1.2 1.5 

MAGNESIUM 20.0 10.0 

MANGANESE 0.3 0 . 5 

MOLYBDENUM 0 . 3 0 . 8 

NICKEL 0.8 0.8 

SILVER 2.0 NA 

STRONTIUM 0.5 0.5 

TIN 5.0 NA 

VANADIUM 0.5 0 . 5 

ZINC 1.0 1.0 

ARSENIC 0.3 0.3 

MERCURY 0 . 02 0.1 

SELENIUM 0.3 0.3 
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APPENDIX B 

RESIDUES IN TISSUE SAMPLES FROM THE CAERNARVON 

FRESHWATER DIVERSION MONITORING SITES FOR 1990 AND 1991. 
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Table B1. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1990 (values expressed in mg/kg , wet weight) . 

PARAMETER/ CONTAMINANT 

SITE SPECIES WT. (g) %H20 %LIPID HCS a -SHC 'Y-SHC fJ -SHC o-SHC 

1 CHANNEL CATFISH 444.0 61. 2 24.5 0.03 ND ND ND ND 

SLUE CATFISH 4160.0 70.0 1. 05 0.02 ND ND ND ND 

2 SPOTTED GAR 1900.0 65.4 5.92 ND ND ND ND ND 

LARGEMOUTH SASS 202.0 76.6 2.42 ND ND ND ND ND 

SPOTTED GAR 1710.0 66.6 4.36 ND ND ND ND ND 

3 AMERICAN OYSTER 123.0 91. 0 0.62 NO ND ND ND NO 

AMERICAN OYSTER 99.4 90 . 0 0.78 NO NO ND ND ND 

AMERICAN OYSTER 134.0 92.0 0.52 ND ND ND ND ND 

SPOTTED GAR 2070.0 67 . 5 3.44 ND NO ND ND ND 

ALLIGATOR GAR 6200 .0 73 . 5 3.88 ND NO ND ND ND 

RED DRUM 4830.0 78.5 1. 54 ND NO ND ND ND 

RED DRUM 5550.0 75.0 3 .16 ND ND ND ND ND 

4 AMERICAN OYSTER 266.0 85.0 1. 52 ND ND ND ND ND 

AMERICAN OYSTER 244.0 85 . 5 2.00 ND ND ND ND ND 

AMERICAN OYSTER 276.0 84.0 1.80 ND ND ND ND NO 

ALLIGATOR GAR 5750.0 74.0 2.30 ND ND ND ND NO 

RED DRUM 6170.0 76.0 2.68 ND ND ND ND ND 



Table Bl. Organochlorine residues in tissue samples f rom the Caernarvon Freshwater 
(cont.) Diversion monitoring sites for 1990 (values expressed in mg/kg , wet weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES OXYCHL HEPT. l'-CHLOR T-NON TOXA- PCB's O,P' Q-CHLOR 
ORCANE EPOX . DANE ACHLOR PHENE -DOE DANE 

1 CHANNEL CATFISH NO NO 0 . 03 0.02 NO NO NO 0.05 

BLUE CATFISH NO NO 0 . 05 0 . 05 NO NO NO 0.06 

2 SPOTTED GAR NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

SPOTTED GAR NO NO NO NO NO NO NO NO 

3 AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

SPOTTED GAR NO NO NO NO NO NO NO NO 

ALLIGATOR GAR NO NO NO NO NO NO NO NO 

REO DRUM NO NO NO NO NO NO NO NO 

REO ORUM NO NO NO NO NO NO NO NO 

4 AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

ALLIGATOR GAR NO NO NO NO NO NO NO NO 

REO ORUM NO NO NO NO NO NO NO NO 



Table B1. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
(cont. ) Diversion monitoring sites for 1990 (values expressed i n mg/kg, wet weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES p , p' DIEL o ,p ' ENDRIN c is - NON o , p' p , p' p , p' MIREX 
-DDE DR IN -DDD ACHLOR - DDT -DDD -DDT 

1 CHANNEL CATFISH 0.07 0.09 ND ND ND ND 0.10 0 . 07 ND 

BLUE CATFI SH 0 . 1 0 0.05 ND ND ND ND 0.10 0 .05 ND 

2 SPOTTED GAR 0.02 ND ND ND ND ND ND ND ND 

LARGEMOUTH BASS 0.01 ND ND ND ND ND ND ND ND 

SPOTTED GAR 0.01 ND ND ND ND ND ND ND ND 

3 AMERICAN OYSTER ND ND ND ND ND ND ND ND ND 

AMERICAN OYSTER ND ND ND ND ND ND ND ND ND 

AMERICAN OYSTER ND ND ND ND ND ND ND ND ND 

SPOTTED GAR 0.01 ND ND ND ND ND ND ND ND 

ALLIGATOR GAR 0 . 02 ND ND ND ND ND ND ND ND 

RED DRUM 0.02 ND ND ND ND ND ND ND ND 

RED DRUM ND ND ND ND ND ND ND ND ND 

4 AMERICAN OYSTER ND ND ND ND ND ND ND ND ND 

AMERICAN OYSTER ND ND ND ND ND ND ND ND ND 

AMERICAN OYSTER NO NO NO ND NO ND NO NO ND 

ALLIGATOR GAR 0.01 NO NO ND NO NO NO NO ND 

RED DRUM 0.02 ND NO ND NO ND NO ND ND 



Table B2. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1991 (values expressed in rng/kg, wet weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES WT. (g) %H20 %LIPID HCB a-BHC -y-BHC Ii-BHC ,-BHC 

1 STRIPEO BASS 487 73.2 3.73 NO NO NO NO NO 

STRIPEO BASS 426 76.2 3.13 NO NO NO NO NO 

STRIPEO BASS 478 74.0 3.95 NO NO NO NO NO 

CHANNEL CATFISH 639 77 .0 5.51 NO NO NO NO NO 

CHANNEL CATFISH 496 61. 6 26.8 0.01 NO NO NO NO 

CHANNEL CATFISH 858 73.0 6.83 NO NO NO NO NO 

2 LARGEMOUTH BASS 254 72.2 5.55 NO NO NO NO NO 

LARGEMOUTH BASS 315 75.2 2 . 12 NO NO NO NO NO 

LARGEMOUTH BASS 121 73 . 4 1. 23 NO NO NO NO NO 

SPOTTEO GAR 688 67 .0 4. 69 NO NO NO NO NO 

SPOTTEO GAR 587 68.4 6. 08 NO NO NO NO NO 

SPOTTEO GAR 657 64.2 6.99 NO NO NO NO NO 

BLACK ORUM 533 74.4 5.66 NO NO NO NO NO 

BLACK ORUM 435 74. a 5.21 NO NO NO NO NO 

BLACK ORUM 592 73.8 5.74 NO NO NO NO NO 

3 ALLIGATOR GAR 3057 66.6 5.11 NO NO NO NO NO 

ALLIGATOR GAR 1449 72.6 2.56 NO NO NO NO NO 

ALLIGATOR GAR 2527 71.8 1.86 NO NO NO NO NO 



Table 82. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
(cent.) Diversion monitoring s ites for 1991 (values e xpressed in mg/kg, wet weight). 

PARAMETER /CONTAMINANT 

SITE SPECIES OXYCHL HEPT . -y-CHLOR 1"-NON- TOXA- PCB ' s a , p ' Q-CHLOR 
OROANE EPOX. OANE ACHLOR PHENE -OOE OANE 

1 STRIPEO BASS NO NO NO 0.01 NO 0.32 NO 0.01 

STRIPEO BASS NO NO NO NO NO 0.17 NO NO 

STRIPEO BASS NO NO NO 0 . 02 NO 0 . 42 NO 0.02 

CHANNEL CATFISH NO 0.01 0 . 01 0.02 NO 0 . 25 NO 0.02 

CHANNEL CATFISH NO 0.03 0.02 0.02 NO 0.35 NO 0.03 

CHANNEL CATFISH NO 0.01 0 . 01 NO NO 0.25 NO 0 . 02 

2 LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

BLACK ORUM NO NO NO NO NO NO NO NO 

BLACK ORUM NO NO NO NO NO NO NO NO 

BLACK ORUM NO NO NO NO NO NO NO NO 

3 ALLIGATOR GAR NO NO NO NO NO NO NO NO 

ALLIGATOR GAR NO NO NO NO NO NO NO NO 

ALLIGATOR GAR NO NO NO NO NO NO NO NO 



Table B2. Organochlorine residues in tissue s amp l es from the Cae rnarvon Fre shwater 
(cont . ) Dive rsion monitoring sites for 1991 (values expressed in mg/ kg, wet weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES p,p' DIEL a,p' EN DRI N cis-NON- o,p' p,p' p,p ' MIREX 
-DDE DRIN - DDD ACHLOR -DDT -DDD -DDT 

1 STRIPED BASS 0 . 0 4 0 . 02 ND ND ND ND 0 . 02 ND ND 

STRI PED BASS 0 . 0 2 ND ND ND ND ND 0.01 ND ND 

STRIPED BASS 0 . 06 0.03 ND ND ND ND 0.0 4 ND ND 

CHANNEL CATFISH 0.03 0.02 ND ND ND ND 0.0 2 ND ND 

CHANNEL CATFI SH 0.06 0.09 ND ND ND NO 0.04 NO ND 

CHANNEL CATFISH 0.03 0.03 ND ND ND ND 0.03 ND ND 

2 LARGEMOUTH BASS 0.01 ND ND ND ND ND ND ND ND 

LARGEMOUTH BASS 0.01 ND ND ND NO ND 0.01 ND ND 

LARGEMOUTH BASS 0.01 ND ND ND NO NO ND ND ND 

SPOTTED GAR NO ND ND ND ND NO NO ND ND 

SPOTTED GAR 0.02 ND ND ND ND NO ND ND ND 

SPOTTED GAR 0.01 ND ND ND ND NO ND ND ND 

BLACK DRUM ND ND ND ND ND NO NO ND ND 

BLACK DRUM ND ND ND ND ND NO NO ND ND 

BLACK DRUM NO ND ND ND NO NO NO ND ND 

3 ALLIGATOR GAR 0.02 ND NO ND NO NO NO ND ND 

ALLIGATOR GAR 0 . 01 ND NO NO ND NO NO ND NO 

ALLIGATOR GAR 0.01 NO NO ND ND NO NO NO ND 



Tabl e B2. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
(cant. ) Diversion monitoring sites for 1991 (values expressed in mg/kg, wet weight). 

PARAMETER/ CONTAMINANT 

SITE SPEC IES WT. (g) %H20 %LIPID HCB a-BHC r-BHC ~-BHC a-BHC 

3 LARGEMOUTH BASS 423 71. 4 6.30 NO NO NO NO NO 

LARGEMOUTH BASS 388 74 . 2 4.35 NO NO NO NO NO 

LARGEMOUTH BASS 433 71.0 6.38 NO NO NO NO NO 

REOEAR 322 72 . 2 5 . 22 NO NO NO NO NO 

RED EAR 220 72.2 3.18 NO NO NO NO NO 

REOEAR 20 4 72.4 3.47 NO NO NO NO NO 

SHEEPSHEAO 1093 68.2 9.47 NO NO NO NO NO 

SHEEP SHEAD 909 69.4 5.99 NO NO NO NO NO 

SHEEP SHEAD 539 67 . 8 5 . 43 NO NO NO NO NO 

SPOTTED GAR 1279 62.8 4.33 NO NO NO NO NO 

SPOTTEO GAR 1162 61. 0 9.14 NO NO NO NO NO 

SPOTTEO GAR 951 55.0 5.36 NO NO NO NO NO 

AMERICAN OYSTER 190 61. 0 1. 65 NO NO NO NO NO 

AMERICAN OYSTER 147 86 . 2 1. 49 NO NO NO NO NO 

AMERICAN OYSTER 190 85 . 8 1. 48 NO NO NO NO NO 

4 REO ORUM 3357 74 . 2 4 . 16 NO NO NO NO NO 

REO ORUM 1480 75 . 4 0 . 95 NO NO NO NO NO 

REO ORUM 1917 71. 4 3.40 NO NO NO NO NO 

AMERICAN OYSTER 82 88.0 1. 35 NO NO NO NO NO 

AMERICAN OYSTER 100 86.0 1.50 NO NO NO NO NO 

AMERICAN OYSTER 101 86 . 5 1.27 NO NO NO NO NO 



Table B2. Organochlorine residues in tissue samples from the Caernarvon Freshwater 
(cant. ) Divers i on monitoring sites for 1991 (values expressed in mg/kg, wet weight). 

PARAMETER/ CONTAMINANT 

SITE SPECIES OXYCHLO HEPT . -y - CHLOR- T-NON TOXA- PCB's o ,p' a-CHLOR-
ROANE EPOX. OANE ACHLOR PHENE -OOE OANE 

3 LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO 

REOEAR NO NO NO NO NO NO NO NO 

REOEAR NO NO NO NO NO NO NO NO 

REOEAR NO NO NO NO NO NO NO NO 

SHEEPSHEAO NO NO NO NO NO NO NO NO 

SHEEPSHEAO NO NO NO NO NO NO NO NO 

SHEEPSHEAO NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

4 REO ORUM NO NO NO NO NO NO NO NO 

REO ORUM NO NO NO NO NO NO NO NO 

REO ORUM NO NO NO NO NO NO NO NO 

AMERI CAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO 



Tabl e B2 . Organochlorine residues in tissue samples from the Caernarvon Freshwater 
(cent . ) Diversion monitoring sites for 1991 (value s e xpressed in mg/kg, wet weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES p,p' OIEL o/p' ENORIN cis-NON- o/p' P,P' p,p' MIREX 
- DOE ORIN - DOD ACHLOR -OOT -ODD -DDT 

3 LARGEMOUTH BASS NO NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO NO 

LARGEMOUTH BASS NO NO NO NO NO NO NO NO NO 

REOEAR 0.01 NO NO NO NO NO NO NO NO 

RED EAR NO NO NO NO NO NO NO NO NO 

RED EAR NO NO NO NO NO NO NO NO NO 

SHEEPSHEAO 0.01 NO NO NO NO NO NO NO NO 

SHEEP SHEAD 0.01 NO NO NO NO NO NO NO NO 

SHEEP SHEAD NO NO NO NO NO NO NO NO NO 

SPOTTED GAR NO NO NO NO NO NO NO NO NO 

SPOTTED GAR 0.03 NO NO NO NO NO NO NO NO 

SPOTTEO GAR NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 

4 RED DRUM 0.01 NO NO NO NO NO NO NO NO 

RED DRUM 0 . 01 NO NO NO NO NO NO NO NO 

RED DRUM NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 

AMERICAN OYSTER NO NO NO NO NO NO NO NO NO 



Table B3. Aliphatic hydrocarbon residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1990 (va lues expressed in mg/kg , wet weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES WT . %H20 %LIPID ~-DO ~-TRI ~-TETRA OCTYLCYC ~-PENTA 
(g) DECANE DECANE DECANE LOHEXANE DECANE 

1 CHANNEL CATFISH 444.0 61. 2 24 . 5 0.02 0.06 0.18 0.08 2.5 

BLUE CATFISH 4160.0 70.0 1. 05 0 . 05 0.01 0.09 0 . 07 0 .28 

2 SPOTTED GAR 1900.0 65 .4 5.92 ND ND 0.01 ND 0.09 

LARGEMOUTH BASS 202 . 0 76 . 6 2 .4 2 ND ND ND ND 0.05 

SPOTTED GAR 1710.0 66.6 4.36 ND ND ND ND 0.07 

3 AMERICAN OYSTER 123.0 9 1. 0 0.62 ND ND ND ND 0.06 

AMERICAN OYSTER 99 . 4 90 . 0 0.78 ND ND ND ND 0 . 02 

AMERICAN OYSTER 134.0 92.0 0.52 ND ND ND ND ND 

SPOTTED GAR 2070.0 67.5 3.44 ND ND ND 0.05 0 . 03 

ALLIGATOR GAR 6200.0 73 . 5 3 . 88 ND ND 0.01 0.03 0 .10 

RED DRUM 4830.0 78.5 1. 54 ND ND 0.01 0.03 0.09 

RED DRUM 5550.0 75.0 3.16 ND ND ND ND 0.02 

4 AMERICAN OYSTER 266.0 85.0 1. 52 ND ND 0.01 ND 0.08 

AMERICAN OYSTER 244 . 0 85 . 5 2.00 ND ND ND ND 0.09 

AMERICAN OYSTER 276 . 0 84 . 0 1. 80 ND ND ND ND 0.06 

ALLIGATOR GAR 5750.0 74 . 0 2.30 ND ND ND ND 0.04 

RED DRUM 6170.0 76 . 0 2.68 ND ND 0.01 ND 0.02 



Table 83. Aliphatic hydrocarbon residue in tissue samples from the Caernarvon Freshwater 
(cont. ) Diversion monitoring sites for 1990 (values expressed in mg/kg, wet weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES NONYLCYC ~ -HEXA ~-HEPTA PRIS ~ -OCTA PHY - ~-NONA ~-EIC 
LOHEXANE DECANE DECANE TANE DECANE TANE DECANE OSANE 

1 CHANNEL CATFISH 0.19 0.58 6.5 1.3 0.62 0.26 0.25 0.13 

BLUE CATFISH 0.12 0.17 1.0 0.24 0.15 0.16 0 . 06 0.02 

2 SPOTTED GAR ND 0.01 0.18 ND ND 0.01 0.04 ND 

LARGEMOUTH BASS ND 0.01 0.06 0.02 0.01 0.03 0 . 04 ND 

SPOTTED GAR ND ND 0.18 0.01 ND 0.01 0.02 0 . 01 

3 AMERICAN OYSTER ND 0.01 0.18 0.08 ND ND 0.02 ND 

AMERICAN OYSTER ND 0.02 0.02 0.03 ND 0.03 ND ND 

AMERICAN OYSTER ND ND 0 . 02 0 .02 ND 0.01 ND ND 

SPOTTED GAR NO 0.01 0.25 0.02 0.01 0.02 NO 0 .01 

ALLIGATOR GAR 0.01 0.02 0.29 0.14 0.01 0.01 0.02 0 . 01 

RED DRUM NO NO 0 . 04 0.06 0.01 NO 0.01 0.02 

RED ORUM ND 0 . 01 0.07 0.08 ND NO NO 0 .01 

4 AMERICAN OYSTER NO 0.01 0.05 ND ND 0.02 NO NO 

AMERICAN OYSTER NO 0 . 02 0.06 ND NO ND NO ND 

AMERICAN OYSTER NO 0 . 01 0.05 ND ND NO ND NO 

ALLIGATOR GAR NO ND 0.13 0.01 NO 0.01 0.02 ND 

REO DRUM NO NO NO 0.04 0 .02 NO NO NO 



Table 84. Aliphatic hydrocarbon residues in tissue samples from the Caernarvon Freshwater 
Diversion monitoring sites for 1991 (values expressed in mg/kg, wet weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES WT . %H2O %LIPID ~-DO ~-TRI ~-TETRA OCTYLCYC ~-PENTA 

(g) DECANE DECANE DECANE LOHEXANE DECANE 

1 STRIPED BASS 487 73.2 3.73 0.02 0.03 0.02 ND 0.15 

STRIPED BASS 426 76.2 3.13 0.02 0.04 0.04 ND 0.53 

STRIPED BASS 478 74.0 3.95 0.02 0.04 0.04 0.01 0 . 27 

CHANNEL CATFISH 639 77.0 5.51 0.05 0.06 0.12 0.05 0.29 

CHANNEL CATFISH 496 61. 6 26 . 8 ND ND 0.13 0.06 0.13 

CHANNEL CATFISH 858 73.0 6.83 ND ND 0.13 0.06 0.13 

2 LARGEMOUTH BASS 254 72.2 5.55 0.05 0.22 0.22 0.07 0.82 

LARGEMOUTH BASS 315 75.2 2.12 0.02 0.03 0.02 ND 0.03 

LARGEMOUTH BASS 121 73.4 1.23 0.03 0.03 0.03 ND 0.05 

SPOTTED GAR 688 67.0 4.69 0.01 0.02 0.03 ND 0.07 

SPOTTED GAR 587 68.4 6.08 0.03 0.04 0.04 ND 0.05 

SPOTTED GAR 657 64.2 6.99 0.03 0.03 0.04 ND 0.61 

BLACK DRUM 533 74.4 5.66 0.02 0.02 0.01 ND 0.07 

BLACK DRUM 435 74.0 5 . 21 0.03 0.04 0.03 0.02 0.16 

BLACK DRUM 592 73.8 5.74 ND 0.01 0.03 ND 0.14 

3 ALLIGATOR GAR 3057 66 . 6 5 . 11 ND 0.01 0.03 ND 0.15 

ALLIGATOR GAR 1449 72.6 2.56 0.04 0.05 0.03 ND 0.19 

ALLIGATOR GAR 2527 7 1. 8 1. 86 0.01 0.03 0.03 ND 0.06 



Table B4. Aliphatic hydrocarbon residues in tissue samples from the Caernarvon Freshwater 
(Cont. ) Diversion monitoring sites for 1991 (values expressed in mg/kg , wet weight) . 

PARAMETER/ CONTAMINANT 

SITE SPECIES NONYLCYC ~-HEXA ~-HEPTA PRIS ~-OCTA- PHY- ~-NONA ~-EIC-
LOHEXANE DECANE DECANE TANE DECANE TANE DECANE OSANE 

1 STRIPED BASS 0.01 0.03 0.19 0.43 0.02 0 .04 0.03 0 . 02 

STRIPED BASS 0.01 0.06 0.41 0.51 0.03 0.04 0.03 0 . 05 

STRIPED BASS 0.03 0.04 0.39 0.38 0.03 0 . 07 0.04 0.03 

CHANNEL CATFISH 0.09 0.32 1.3 0.24 0.27 0 . 22 0.18 0.13 

CHANNEL CATFISH 0.08 0 . 20 0.36 0 . 06 0,14 0.13 0.13 0.11 

CHANNEL CATFISH 0.16 0.71 1.4 0.51 0.52 0 . 38 0.34 0.22 

2 LARGEMOUTH BASS 0.01 0 . 06 1.0 0.04 0.03 0.03 ND 0.02 

LARGEMOUTH BASS ND 0 . 02 0.09 0.01 ND 0.04 0.12 0.02 

LARGEMOUTH BASS ND 0.03 0.10 0.01 0.02 0.01 0.03 0 . 02 

SPOTTED GAR ND 0 . 02 0 . 24 ND 0.01 0.01 ND 0.02 

SPOTTED GAR ND 0.03 0.14 0.07 0.02 0.03 0.01 0.02 

SPOTTED GAR ND 0 . 07 ND ND 0.02 0.02 0.06 ND 

BLACK DRUM ND 0 . 02 0 .58 0.02 0.02 0.01 ND 0.07 

BLACK DRUM 0.03 0.04 0 .13 0.02 0.02 0.13 0.03 ND 

BLACK DRUM ND 0.02 0.22 0.07 0.02 0.09 0 . 04 0.03 

3 ALLIGATOR GAR ND 0.06 1.0 ND 0 . 03 0.01 0.04 ND 

ALLIGATOR GAR 0.02 0.02 0.03 ND 0.02 0.02 ND 0.02 

ALLIGATOR GAR ND 0.02 0.66 ND 0.02 ND 0.04 0.01 



Tabl e B4. Aliphatic hydrocarbon residues in tissue samples from the Caernarvon Freshwater 
(cont . ) Diver sion monitoring sites for 1991 (values e xpressed in mg/kg , wet weight) . 

PARAMETER/ CONTAMINANT 

SITE SPECIES WT . %H20 %LIPID ~ -DO- ~-TRI ~-TETRA OCTYLCYC ~-PENTA 
(g) DECANE DECANE DECANE LOHEXANE DECANE 

3 LARGEMOUTH BASS 423 71. 4 6.30 0.03 0.07 0 . 12 ND 0.22 

LARGEMOUTH BASS 388 74.2 4.35 0 . 03 0 . 05 0.03 ND 0.08 

LARGEMOUTH BASS 433 71. 0 6.38 ND 0.05 0 . 04 ND 0.20 

REDEAR 322 72 . 2 5 .2 2 0.03 0.07 0 . 04 0.01 0.06 

RED EAR 220 72.2 3 . 18 0.03 0.03 0 . 03 ND 0.05 

REDEAR 204 72.4 3 .47 0.01 0.01 0 . 02 ND 0.04 

SHEEP SHEAD 1093 68.2 9.47 ND 0.01 0.02 ND 0.26 

SHEEPSHEAD 909 69 .4 5 . 99 0.04 0.05 0.03 0.01 0.17 

SHEEPSHEAD 539 67.8 5 .43 0.02 0.03 0 . 02 ND 0.06 

SPOTTED GAR 1279 62.8 4.33 ND ND ND ND 0.02 

SPOTTED GAR 1162 61. 0 9.14 0.03 0.04 0.03 ND 0.07 

SPOTTED GAR 951 55.0 5.36 0.03 0.05 0.03 0 . 02 0.07 

AMERICAN OYSTER 190 61. 0 1. 65 0 . 02 0.03 0.02 ND 0.03 

AMERICAN OYSTER 147 86.2 1.49 0.02 0.02 0 .02 ND 0.03 

AMERICAN OYSTER 190 85.8 1.48 0.03 0.05 0 .03 0.01 0.03 

4 RED DRUM 3357 74 . 2 4.16 0.02 0.03 0 .03 ND 0.06 

RED DRUM 1480 75.4 0 . 95 0.02 0.03 0.02 ND 0.04 

RED DRUM 1917 71. 4 3 . 40 0.0 2 0.05 0 . 03 ND 0.05 

AMERICAN OYSTER 82 88.0 1. 35 ND ND 0.02 ND 0.04 

AMERICAN OYSTER 100 86.0 1. 50 0 . 04 0.04 0.03 ND 0 . 01 

AMERICAN OYSTER 1 01 86 . 5 1. 27 ND ND 0.01 ND 0 . 04 



Tabl e 84. Aliphatic hydrocarbon residues in tissue samples from the Caernarvon Freshwater 
(cant .) Diversion monitoring sites for 1991 (values e xpressed in mg/kg, wet weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES NONYLCYC ~-HEXA ~ -HEPTA PRIS ~-OCTA PHY- ~-NONA ~-EIC 
LOHE XANE DECANE DECANE TANE DECANE TANE DECANE OSANE 

3 LARGEMOUTH BASS 0.20 0.14 0.82 0 . 85 0 . 23 0 . 70 0.15 0 .16 

LARGEMOUTH BASS ND 0.03 0.51 0.01 0.02 0 . 03 0.03 0 . 02 

LARGEMOUTH BASS 0.01 0 . 05 0 . 85 ND 0.03 0 .07 ND 0.02 

RED EAR 0.01 0 . 04 0.24 0.03 0.03 0 . 13 0.11 0 . 04 

RED EAR ND 0.02 0.09 0 . 12 0.01 0 . 14 ND ND 

RED EAR ND 0.0 2 0.10 0 . 05 0 . 01 0 . 22 0.1 2 0 . 02 

SHEEP SHEAD ND 0.05 3.0 0.06 0.04 0 . 03 0.12 0 .04 

SHEEP SHEAD ND 0.03 2.9 0.02 0 . 02 0.01 0.02 0.03 

SHEEP SHEAD ND 0.02 0 . 03 NO 0.01 ND 0.01 0.02 

SPOTTED GAR ND 0.02 0.17 ND 0.02 0.01 0.01 0.02 

SPOTTED GAR 0.01 0.03 0.21 0.03 0.02 0.01 0.01 0.03 

SPOTTED GAR 0.03 0.03 0.19 0.14 0.04 0.05 ND ND 

AMERICAN OYSTER ND 0.02 0.04 0.01 0.01 ND ND 0 . 02 

AMERICAN OYSTER ND 0.03 0 . 04 0.01 0.01 0 . 05 ND ND 

AMERICAN OYSTER ND 0.03 0.04 0 . 01 0.01 ND ND 0.02 

4 RED DRUM ND 0.03 0.06 0 . 05 ND ND 0.01 0.03 

RED DRUM ND 0.03 0.05 0.01 0.02 NO NO 0.02 

RED DRUM NO 0.02 0.03 0.08 0.01 NO NO 0 .02 

AMERICAN OYSTER NO 0 . 03 0.05 0.01 NO NO 0.02 0 .04 

AMERICAN OYSTER NO 0.04 0 .04 0.01 0.01 NO 0.01 0.03 

AMERICAN OYSTER NO 0.03 0.03 0.01 NO NO NO 0 . 03 



Table B5. Elemental residues in t issue samples from the Caernarvon Freshwater Diversion monitoring 
s ites for 19 9 0 (values expressed in mg /kg , dry weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES WT. (g) %H20 Al Sb B. Be B Cd Co 

1 CHANNEL CATFISH 444.0 62 . 3 38. 5 <5 .00 0 . 75 <0.05 <0.80 <0.15 <0.50 

BLUE CATFISH 4160.0 70 . 3 47.1 <5.00 4. 28 <0.05 <0. 8 0 <0.15 <0.50 

2 SPOTTED GAR 1900.0 64.3 <2 .0 <5 .00 10.6 <0.05 3.21 <0.15 <0 . 50 

LARGEMOUTH BASS 202.0 76.3 155 <5 . 00 3.69 <0.05 <0 . 80 <0.15 <0.50 

SPOTTED GAR 1710.0 68.3 29. 5 <5 . 00 8.24 <0.05 2.67 <0.15 <0.5 0 

3 AMERICAN OYSTER 123.0 89.3 176 <0 .50 29.1 <0.05 4 . 89 4.05 4.49 

AMERICAN OYSTER 99.4 89.5 311 <5 .0 0 22.6 <0.05 4.44 3.87 0.54 

AMERICAN OYSTER 134 . 0 89.9 365 <5.0 23 . 4 <0.05 4.69 4.34 0.72 

SPOTTED GAR 2070.0 66.0 <2.0 <5.0 12 .1 <0.05 4 .13 <0.15 <0 .50 

ALLIGATOR GAR 6200.0 69.6 <2.0 <5.0 8.13 <0 .05 1. 06 0.518 <0.50 

RED DRUM 4830.0 75.9 <2 . 0 <5 . 0 11.5 <0.05 <0.80 <0.15 <0.50 

RED DRUM 5550.0 76.0 <2.0 <5 .0 11.6 <0.05 <0.80 <0.15 <0.50 

4 AMERICAN OYSTER 266.0 84 . 0 212 <5 . 0 8.85 <0.05 8.56 5.13 0.514 

AMERICAN OYSTER 244 . 0 83 . 4 217 <5 . 0 8.64 <0.05 8 .31 4.35 ' 0.587 

AMERICAN OYSTER 276 . 0 84 . 5 201 5 . 30 8.99 <0.05 8. 92 5.17 0.996 

ALLIGATOR GAR 5750.0 70 . 3 <2 .0 <5 . 0 11.7 <0.05 2 . 47 <0.15 < 0 . 50 

RED DRUM 617 0 .0 74 . 2 4.43 <5 . 0 16 . 4 <0.05 1. 42 <0.15 <0.50 



Table 85 . Elemental residues in tissue samples from the Caernar von Freshwater Diversion monitoring 
(cant.) sites for 19 9 0 (values expressed in mgjkg, dry weight ). 

PARAMETER/ CONTAMINANT 

SITE SPECIES Cr Cu Fe Pb Mg Mn Me Ni 

1 CHANNEL CATFISH 0.593 0 . 660 124.0 <1. 20 42 1.0 5 .61 <0.80 <0 . 80 

BLUE CATFISH 6.35 1. 89 130. 0 <1. 20 730. 0 7 .31 <0.80 <0.80 

2 SPOTTED GAR 1. 74 2.05 120.0 <1. 20 9680 .0 28.4 <0.80 <0.80 

LARGEMOUTH BASS 2.06 7.18 72.0 <1. 20 158 0.0 10.7 <0.80 2.56 

SPOTTED GAR 1.90 3.63 120.0 <1. 20 6800. 0 21. 3 <0.80 <0.80 

3 AMERICAN OYSTER 1.71 177.0 434.0 <1. 20 188 0.0 5 2. 5 <0.80 7.47 

AMERICAN OYSTER 2.12 197.0 387.0 <1. 20 17 10 . 0 5 5. 5 <0.80 3.11 

AMERICAN OYSTER 1.42 217 . 0 449.0 1. 20 188 0.0 54.0 <0.80 2.72 

SPOTTED GAR 1.64 2.69 197 . 0 <1. 20 9 0 20 .0 16.4 <0.80 <0.80 

ALLIGATOR GAR 1. 44 4.24 116.0 2.54 4750 .0 15.8 <0 . 80 <0.80 

RED DRUM 0.730 3.19 89.0 <1. 20 103 0 . 0 13.4 <0 . 80 <0.80 

RED DRUM 1. 08 2.42 83. 3 <1 . 20 1100.0 10. 2 <0.80 <0.80 

4 AMERICAN OYSTER 1. 02 145.0 298.0 <1.20 2 110 . 0 44.2 0.87 3.73 

AMERICAN OYSTER 1.15 157.0 307.0 <1.20 1800 .0 43.6 <0.80 3.26 

AMERICAN OYSTER 1. 74 161. 0 314.0 <1.20 19 00.0 41.3 <0.80 4.24 

ALLIGATOR GAR 1. 45 2.48 92. 1 <1 . 20 6000.0 15.1 <0.80 <0.80 

RED DRUM 2.15 2.26 116.0 <1. 20 1400.0 17.8 <0.80 1.13 



Table 85. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cont. ) sites for 1990 (values expressed in mg/kg, dry weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES Ag* Sr Sn V Zn As Hg Se 

1 CHANNEL CATFISH <2 . 0 5.13 <5.0 <0 . 5 24.0 0.371 0 . 0247 0.459 

BLUE CATFISH <2 .0 35.7 <5 .0 <0.5 42.3 0.410 0.788 1. 06 

2 SPOTTED GAR <2 .0 328 .0 5.62 <0.5 50.1 0.830 0.135 0.478 

LARGEMOUTH BASS <2.0 101. 0 <5 . 0 <0.5 56.2 <0.300 0.497 0.717 

SPOTTED GAR <2.0 289 .0 7.77 <0 . 5 50.6 1. 75 0 . 302 0.585 

3 AMERICAN OYSTER <2 .0 22 .9 <5 .0 0.84 3430.0 3.48 0.178 1. 65 

AMERICAN OYSTER <2. 0 46.9 <5.0 1. 10 3790 .0 3.54 0 . 284 1.49 

AMERICAN OYSTER <2.0 26.0 <5.0 1.10 4760.0 3 .67 0.463 1. 04 

SPOTTED GAR <2.0 308 .0 23 . 9 <0.5 78.5 1. 02 0.148 0.603 

ALLIGATOR GAR <2. 0 279 .0 10.1 <0.5 67.9 6.26 0 . 258 0.925 

RED DRUM <2.0 88 . 8 <5 .0 <0.5 30 .1 0.653 0 . 496 2.39 

RED DRUM <2 .0 115.0 <5 .0 <0.5 33 . 3 0.914 0 .2 67 1.55 

4 AMERICAN OYSTER <2 .0 16.9 <5 .0 1. 23 2010 .0 4.66 0.0731 2.59 

AMERICAN OYSTER <2 .0 14.6 <5 .0 0.994 2030.0 4.63 0.0813 2.81 

AMERICAN OYSTER <2.0 19. 5 <5.0 1. 02 2050 .0 4.42 0.0649 2.82 

ALLIGATOR GAR <2.0 365 .0 <5.0 <0 . 5 63.0 1,86 0.190 0.358 

RED DRUM <2 .0 147.0 5.36 <0.5 37.3 1.17 0 . 678 1. 78 

* The recovery of silver by rep was usually low, thus little confidence can be placed in these 
results. 



Table 86. Elemental residues in tis s ue samples fr om the Caernarvon Freshwater Diversion monitoring 
sites for 1991 (values expressed in mg/kg, dry we i ght). 

PARAMETER/CONTAMINANT 

SITE SPECIES WT . (g) %H20 AI* Sb Ba Be B Cd Co 

1 STRIPED BASS 487 73 . 2 <5 . 0 10.5 <0 .10 <1.5 <0.10 

STRIPED BASS 426 76.2 <5.0 10.9 <0. 10 <1.5 <0 . 10 

STRIPED BASS 478 74.0 <5.0 N 9.76 <0 .10 <1.5 <0 . 10 N 

CHANNEL CATFISH 639 77.0 <5.0 4 . 85 <0 . 10 <1.5 <0 . 10 

CHANNEL CATFISH 496 61. 6 <5.0 0 1. 75 <0 .10 <1 .5 <0 . 10 0 

CHANNEL CATFISH 858 73.0 10. 3 3.86 <0 . 10 <1. 5 0 . 132 

2 LARGEMOUTH BASS 254 72.0 <5 .0 7.81 <0 .10 <1. 5 <0.10 

LARGEMOUTH BASS 315 75.2 71.1 9 .1 0 <0.10 <1. 5 <0 .10 

LARGEMOUTH BASS 121 73.4 <5 . 0 12.1 <0.1 0 <1.5 <0 . 10 

SPOTTED GAR 688 67.0 182 D 13.4 <0.10 3.69 <0.10 D 

SPOTTED GAR 587 68.4 144 8.78 <0 .10 5.72 <0.10 

SPOTTED GAR 657 64.2 13 5 A 11.8 <0 .10 3 . 59 <0.10 A 

BLACK DRUM 533 74.4 11. 6 27.3 <0 .10 <1.5 <0.10 

BLACK DRUM 435 74.0 29.2 T 22.1 <0 .10 <1. 5 <0.10 T 

BLACK DRUM 592 73 . 8 9 .99 22 . 7 <0 .10 3 . 54 <0.10 

3 ALLIGATOR GAR 3057 66.6 <5 .0 A 12 . 1 <0 .10 <1.5 <0.10 A 

ALLIGATOR GAR 1449 72.6 <5 .0 17 . 0 <0. 10 2.07 <0.10 

ALLIGATOR GAR 2527 71.8 <5.0 10 . 2 <0.1 0 <1. 5 <0.10 

*Due to the recent high laboratory variability in aluminum analyses, little confidence can be 
placed in these results. 



Tabl e B6. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cant.) sites for 1991 (values expressed in mg/kg, dry weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES Cr Cu Fe Pb Mg Mn Ma Ni 

1 STRIPED BASS 27 .1 25.6 205 3.09 1710 11.5 <0.8 0 6.23 

STRIPED BASS 9.93 26.3 129 1.54 1690 10.5 <0.80 2.18 

STRIPED BASS 92.3 21. 2 640 3.44 1690 18.7 <0.80 21.0 

CHANNEL CATFISH 14.1 1.59 63.5 <1 . 50 1300 11. 0 <0 .80 <0.80 

CHANNEL CATFISH 0.502 loll 29.9 <1.50 768 5.45 <0.8 0 <0.8 0 

CHANNEL CATFISH 4 . 28 2 . 26 87.8 <1.50 1580 11. 6 <0 .80 1.31 

2 LARGEMOUTH BASS 95.7 6.71 633 8.20 1790 25.9 <0 .80 20 . 6 

LARGEMOUTH BASS 8.89 2.54 152 3.39 2010 12.1 <0.80 2.02 

LARGEMOUTH BASS 4.39 1. 58 50.1 1. 80 2290 13.3 <0.80 1. 06 

SPOTTED GAR 21.8 11.5 224 7.16 8440 38 . 9 <0.80 4.39 

SPOTTED GAR 10 . 0 8.84 159 10.9 8280 27.6 <0.80 2.27 

SPOTTED GAR 66.8 11.8 454 7.45 8550 33.5 <0.80 14 . 9 

BLACK DRUM 36 . 4 4.21 246 1. 77 1350 38.5 <0.8 0 7 . 36 

BLACK DRUM 7.48 3 . 56 104 <1. 50 1340 16.4 <0.08 1.81 

BLACK DRUM 11. 2 4 . 34 117 <1.50 1370 25.0 <0 .80 1. 47 

3 ALLIGATOR GAR 14.3 2.26 121 1.93 4110 15.8 <0.8 0 2.58 

ALLIGATOR GAR 13.0 1. 85 105 <1.50 7810 27 .1 <0.80 2.11 

ALLIGATOR GAR 10.1 <0 . 50 31.6 <1.50 4130 12.0 <0.80 1. 01 



Table B6. Elemental residues in t issue samples from the Caernarvon Freshwater Diversion monitoring 
(cont. ) sites for 19 9 1 (values expressed in mg/kg, dry weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES Ag Sr Sn V Zn As Hg Se 

1 STRIPED BASS 141 <0 . 50 71.1 0.759 0.322 2.63 

STRIPED BASS 2 14 <0 . 50 59 .1 0.899 0.249 2.56 

STRIPED BASS N 96 . 8 N 0.532 115 0.746 0.138 3.47 

CHANNEL CATFISH 67 . 4 0.715 64.7 <0.3 < 0.05 0 . 996 

CHANNEL CATFISH 0 33 . 3 0 1. 23 40.0 < 0.3 <0 .0 5 0 . 335 

CHANNEL CATFISH 60.2 0.735 74.5 < 0.3 0.197 0.972 

2 LARGEMOUTH BASS 246 <0 .5 0 97.1 0.592 0.0884 0.779 

LARGEMOUTH BASS 211 <0.50 52.8 < 0.3 0 . 0655 0 . 445 

LARGEMOUTH BASS D 396 D <0 . 50 68.3 < 0 .3 0.198 0.619 

SPOTTED GAR 404 <0.50 76.3 1. 05 0.0933 0 . 621 

SPOTTED GAR A 393 A <0.50 76.3 1. 56 0.180 0.379 

SPOTTED GAR 318 <0 . 50 69 . 5 1.31 0.314 0 . 596 

BLACK DRUM T 221 T <0.50 65 . 5 1.16 <0.05 1. 36 

BLACK DRUM 214 <0 .50 66 .4 1. 38 <0.05 1. 92 

BLACK DRUM A 240 A <0 .50 74 . 8 1. 62 <0.05 1.92 

3 ALLIGATOR GAR 223 <0 .50 47.7 0.483 0.320 0.513 

ALLIGATOR GAR 561 <0 .50 71. 4 0.439 0 . 100 0 . 449 

ALLIGATOR GAR 217 <0 .50 38.7 0.330 0.0553 <0 .3 



Table 86. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cont. ) s ites for 1991 (values e xpressed in mgjkg , dry weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES WT. (g) %H20 Al Sb Ba Be B Cd Co 

3 LARGEMOUTH BASS 423 74.1 8.46 133 <0. 10 <1. 50 0.277 

LARGEMOUTH BASS 388 74 . 2 <5.0 33 . 6 0.206 <1. 50 <0.10 

LARGEMOUTH BASS 433 71. 0 <5 .0 N 22 . 9 <0 .10 <1.50 0.213 N 

REDEAR 322 72.2 <5.0 16.9 <0 .10 2.10 <0.10 

REDEAR 220 72.2 60. 6 0 1 8 . 2 <0 .1 0 2.02 <0.10 0 

RED EAR 204 72 . 4 27.7 16 . 0 <0.10 <1. 5 <0.10 

SHEEPSHEAD 1063 68 . 2 5 . 81 57 . 1 <0 .10 3.01 <0.10 

SHEEPSHEAD 909 69.4 51.1 44 . 7 <0 .10 3.50 <0.10 

SHEEPSHEAD 539 67 . 8 <5 .0 0 37.6 <0 .10 1. 52 <0.10 0 

SPOTTED GAR 1279 62.8 76.8 8.07 <0. 10 7.17 <0 .10 

SPOTTED GAR 1162 61. 0 210 A 10.9 <0 . 10 6 .58 <0 .10 A 

SPOTTED GAR 951 55.0 73.8 8.63 <0 .10 6 .38 <0.10 

AMERICAN OYSTER 190 61. 0 184 T 20 .7 <0 .10 8.32 2 . 44 T 

AMERICAN OYSTER 147 86.2 178 3.82 <0. 10 9.07 0.437 

AMERICAN OYSTER 190 85.8 218 A 24.4 <0 .10 8.60 2 .02 A 

4 RED DRUM 3357 74 . 2 5 . 56 34.2 <0 .10 <1. 5 <0.10 

RED DRUM 1480 75.4 10.7 28 . 9 1. 48 3.22 1. 04 

RED DRUM 1917 71. 4 <5 . 0 37.1 <0 .10 1. 94 <0.10 



Table 86. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cent . ) sites for 1991 (values expressed in mg/kg, dry weight) . 

PARAMETER/CONTAMINANT 

SITE SPECIES Cr Cu Fe Pb Mg Mn Me Ni 

3 LARGEMOUTH BASS 6.43 2 . 07 93.2 296 1640 9.12 <0.80 1.15 

LARGEMOUTH BASS 3.15 2.28 63.1 6.40 1790 11.0 <0.80 <0.80 

LARGEMOUTH BASS 4 . 67 1.84 67.6 56.4 1530 10.0 <0.80 2 . 09 

RED EAR 35.2 3.04 270 2.91 1710 25.0 <0.80 6 . 68 

REDEAR 10 . 2 1. 77 168 <1.50 1870 19.5 <0.80 2 . 68 

REDEAR 14.7 2.20 185 2.57 1920 23.4 <0.80 2.83 

SHEEP SHEAD 64.0 4.39 388 2.76 2320 169 <0 . 80 13.4 

SHEEP SHEAD 55.2 5.44 444 4.50 1900 133 <0.80 9.89 

SHEEP SHEAD 49.7 3 . 92 290 <1.50 1900 146 <0.80 10 . 8 

SPOTTED GAR 10.2 6.30 182 4.90 8800 29.7 <0.80 1. 78 

SPOTTED GAR 19.9 12 . 0 163 5.67 7620 14.9 <0.80 2.95 

SPOTTED GAR 11.8 6.81 93.1 2 . 13 9820 29.9 <0.80 1. 97 

AMERICAN OYSTER 2.73 127 351 13.0 2050 29.6 <0.80 3.65 

AMERICAN OYSTER 0.684 75.3 319 <1.50 2240 25.7 <0.80 1. 17 

AMERICAN OYSTER 3 . 27 108 335 22.6 1990 27.9 <0.80 3.38 

4 RED DRUM 6 . 22 3.06 109 36.6 1640 43.6 <0.80 1. 00 

RED DRUM 4 . 55 3.97 85.9 <1. 50 1770 25.7 1.49 7.41 

RED DRUM 5.48 2 . 96 75.9 35.8 1680 21. 5 <0.80 1. 26 



Table B6. Elemental res idues in t issue samples from the Caernarvo n Freshwater Diversion monitoring 
(cant . ) sites for 1991 (values expressed in mg /kg , dry weight). 

PARAMETER/CONTAMINANT 

SITE SPECIES Ag Sr Sn V Zn As Hg Se 

3 LARGEMOUTH BASS 291 <0.50 237 0 . 756 <0.05 0.550 

LARGEMOUTH BASS 241 <0.50 111 0 . 721 0.147 0.632 

LARGEMOUTH BASS N 242 N <0.50 77 .1 0 . 651 0 .106 0.602 

REDEAR 387 <0 . 50 67.5 0.919 0.0770 0 . 815 

REDEAR 0 455 0 <0.50 73.7 1.16 <0.05 1. 02 

REDEAR 448 0.603 81.4 1. 42 0.0644 0.882 

SHEEP SHEAD 303 0.644 68.2 0.905 <0.05 0.706 

SHEEPSHEAD 315 0.532 67 . 9 1. 37 0.0694 1. 01 

SHEEP SHEAD D 281 D 0.584 58.6 1. 09 0.157 1.14 

SPOTTED GAR 401 0.879 71.2 0.998 <0.05 0 .838 

SPOTTED GAR A 381 A <0.50 61.5 0.931 0.0775 0.515 

SPOTTED GAR 410 <0.50 66 . 7 0 . 717 0.0904 0.658 

AMERICAN OYSTER T 24 . 2 T 0.716 1980 3.48 <0.05 1. 63 

AMERICAN OYSTER 9.67 0.557 398 4.08 0.150 1. 92 

AMERICAN OYSTER A 19.1 A 0.564 1670 3.51 <0.05 1.53 

4 RED DRUM 298 <0 . 50 77 . 7 1.14 0.267 1. 84 

RED DRUM 133 1. 53 72 . 7 0.716 0.314 2.21 

RED DRUM 232 <0.50 127 1.31 0.182 1.96 



Table 86. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cont.) sites for 1991 (values expressed in mg/kg, dry weight). 

SITE SPECIES 

4 AMERICAN OYSTER 

AMERICAN OYSTER 

AMERICAN OYSTER 

WT. (g) 

82 

100 

1 01 

PARAMETER/CONTAMINANT 

%H20 

88.0 

86.0 

86.5 

Al 

216 

262 

206 

Sb 

NO 

DATA 

Ba 

17.7 

18.9 

15.1 

Be 

<0.10 

< 0.10 

< 0.10 

B 

10.6 

11. 3 

10.7 

Cd 

9.10 

9.51 

8.12 

Co 

NO 

DATA 



Table B6. Elemental residues in tissue samples from t he Caernarvan Freshwater Diversion mon itoring 
(cant.) sites f or 1991 (values expressed in mg/kg, dry weight). 

SITE SPECIES 

4 AMERICAN OYSTER 

AMERICAN OYSTER 

AMERICAN OYSTER 

Cr 

0 . 991 

0.944 

0 . 786 

PARAMETER/CONTAMINANT 

Cu 

295 

263 

246 

Fe 

4BB 

52 6 

39B 

Pb 

<1. 50 

<1.50 

<1.50 

Mg 

2570 

2750 

2450 

Mn 

3B.5 

41.1 

35.2 

Me 

<0.80 

< 0.80 

< 0 . 80 

Ni 

3.1B 

2.39 

2.5B 



Table 86. Elemental residues in tissue samples from the Caernarvon Freshwater Diversion monitoring 
(cant .) sites for 1991 (values expressed in mg/kg, dry weight). 

SITE SPECIES 

4 AMERICAN OYSTER 

AMERICAN OYSTER 

AMERICAN OYSTER 

Ag 

NO 

DATA 

PARAMETER/CONTAMINANT 

Sr 

25.4 

41 . 8 

22 . 7 

Sn 

NO 

DATA 

v 
0.826 

0.911 

0.778 

Zn 

2720 

2490 

2310 

As 

5 .10 

5 .69 

5.44 

Hg 

0.0567 

0.0710 

0.0524 

Se 

3.16 

3.35 

3 . 05 
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t Introduction. 
Th C .... po of (ngin"" Ntw Orte_ Otstrict .eport .nli"", 

• LouioI .... c....U.1 A ..... loLliQ ..... f.mw.11H Oi •• nIon to h .... n. 
and B •• lon Sound IallM' was .toIe ..... Seplembe. 1984. Tho< lou •. 

woIum. I .... hility 'Iud, "port"plo,", po."bllilit •• nd polen".I"i ... 
• ""d.ted wilh di •• rt,ng fr .. hwal" f.om the M ...... ippllli .... 0 th. 
,.,.tari •• nd B.elon Sound .. ,,, •• i ... Appendiu," H (Sewon 11) and 

IC o f Ih ... port ,,,.u.d tlM need 10. continuing Kq"",tlon of 

• .,..;.on ...... laI dala as an Int~ ,,,, ." ....... t 01 f ... I""a"< dl .......... 
proiKUin"nded 10 ... h ..... MiI.ond _IdI,I, .toou" ... f.Hhwaltr 

_II be dl ... "ed from Ih' Mi","ippi R,ve. to the 8 .. lon Sound .. Iuary 

..; ... <onIrOISiructu,. <on'!rueted nUt Ca"narvon. La",lllna. Th;' 

bnnwall. diYenion ,"",lure .. on. of "", •• llluthorized und .. th .. 

M, ... "'pprlll .... and Tobull"" . Mi ...... "pr DtIu. R~ion. lou",.n. 
l'roJtct. 

~ .... I~KIS 01 n,two,. dMign. i .• .• Stltion iO<ltion, . ,.m"I,ng 

.a<iabl ... and IImpling fr.-qIMMy WIH' propooed It. 1>fO!I'.'" 
dtYtlopmenl WOIbho" held.l Gr.nd T ... , .,...nd. lou",ana Octob.r 

9-11. 1984. DetlilioltlM "109' .... d.yt\Q""'.n.diKuWor\I ... 
outlined in the ..... k""o" ........... nd""'· 'O ... K ... d (AnKh ...... 1 2 01 

Ih BiologlCll Monrto.ing P'o9'.'" D,aft Rlport). 

[)au. ......n. .. "'Intrfred in tIM "_blII11 "PO" .nd II the 
... "11' .... melopmtnl ..... ,k""OO .• tt .... "I,I,ed M ••• This dO(,,_n\ 

outlin .. tIM ,.tion.I •. «ope. obte<ti .... and < ... 1 ... Ii ...... 10' tht 
hrd.ologi<., WitH. Ind oedi .... nl qUllity dllll<qui"t lon <o ... pont nt 

01 til. I ..... wlt .. di"' '''''n P.oiKt. Wh,I. lI"'plt <oIlKtlon. 

llbotalory an.t,.... <:tau. h.ndling Ind .n.ty..; .. and infonn.tron 
utili.alion a .. ;"'potUn. <om_n .. of til, 0....,111 <:t.u. Kqu""",n 

prog ...... thew! 10p;a art nol add ........ in dlu.~ in thisdO(umtnl. 



I . 0.11 A(q"i .. ~O~ N_.nd lIation.~ . 

In 1I .... ral. dala I<quiol l,on •• q"i, ..... ~1< ''''II~ til,,. ~in<>P<11 
...-uo: (I) d...."ibifl\l bawI;~, <.....titiom, (2J dntloping ellKWt 

lIesh .. " •• di.,",on "tuttI''' O~"IIf1\1 P'l)(ed"'H and ,0~I,oIl,n!l 
d, •• mon ",uctu,. operation; and (1) docu"'enting \he n. lu, •• nd 

'al., 01 inG .. <..., dI.ng. 10 .n,.;'on"' ..... 1 ...... . "". TI>t ,.Iional. 10' 
.nd «ope 01 diU I<quioltion 'If""" WIth r~ 10 thaw \h,,. .. a .. 

01 n."" .. , di«",oed br ... nyln the followinll ""' .... ~,.ph •. 
A. hubl..,., .... n' 01 h .. lin. Cond,tiono 

Why doairntnl ba.eI .... a>ndl1ionol Qu,te li",pIy, !I.e allKtl 

01 \h, prO)«1 on thl .. ,,, .. .., ... .....v. .... ~. Ind \h. ntua/J' labllity 

10 wppon .. ildlifl. linl"'" and .... lI liv. ••• nPHl"" 10 be "lIn,li(.n,. 

h ~ .n,iopatl!d th.1 dlVItIIon 01 ~"tr"'nl.nd oed, .... '" rich ".v.w ... ,. 
wi. ,ei"",".1f .. "tlng .... nII. "1In,/ltlntly ,ed .... d,ptnden<. on 

local ,.Inlall.n<! ... no lf IIlhe princl"",loou"e 01 lrelllwater ,n",,1 10 

the HIU""', .nd Itt.n .. ate ~.k .. lInlly "al ..... and Indue. morl 

r..., .. I.,,1y in the ...... n.l "",I",n of ........ ,ed .. llnlt, .... Ath,e",nll 
and ma inui~ing <on, illanUy high Jay.1I of fi.h .nd wildlif, prod,," i .. n 

II the "ltl .... 1f benefitln";"lIed b)' .. , .. ",pl'shing thaw 110.10. 
Oocu..-tlng the p'._ltff d il l, o"on charl<l .. "tiB .. , the 

est"." ~ _ti,1 lor .. cu,.I ................. nl .. I the ""nt , .. whit" 

th<t IU led ' ... 1 .... "ali,ed d".in'J th. projKt ~I • .' Jdully. tIIn 
Ooc:"",ef\l.ti .. n 01 bI .. lina ,ondibOn' and <IIa.act,.iltK.lho .. 1d be ,n 
q .. ..,,,uII .. Ie'ms and ,n ... much 4t1lil ... P' K\JUII . 

P'Henll)o .. "!I~,licanl d.1I !I'P . ... " I ... docu"'enting pll· 
heshw" .... 4i.",.on g ...... al wl l .. qual'ly cna,ICI.".tics on Iot.....,al 

and I4»l>aI bao.el. !.toIe.al I1.le ..., .... " ... < .... ently .......... bII" '" 

d en"w.nd .. Iinily in tn. Bret .. n !.Gun<! ''''''f)". Wile. qu.IIW 
...... "' ... u in tl.ms of thtY lwo <II"I<I •• i., 1< ""' ....... 'er1.'. ~e 
'eg"l.rfy I." ....... , lGca"""" p .. n"p.l!y ,n ouppott 01 ,eg ..... ...., 
l .. tKllon •. H..-., <onl,n,,'nll iIC<um .. l,uon 01 ,el.II""., long. ,,,,,,, 

' ..... 'dl of an e".ruJ ••• " itl 0 1 willi q"allty para",alt"" only 
OC(l.Imng I ... _ location!. in the "' .... 'Y Thaw two Iowtioni · l.k. 

!'flI1 Wflt ~orllt'ld B.y Gt.d_ 'I B.yo" loot · ... , PIlI .. I ,he S, .. < 

1 



WIt .. Monltotltl{l N.twork wmpl"" b, \tI. Loui$i.n. o.p.rtmtnt o f 

[n"ronmenUl Qullity (LD£Q). W.", ... m pl ... , • • i .. g .... r.l. 

collected motI\tIt, '1Ih. twG IOQtiOnJ; daU IOf'bout ZI <h a.a(1~ri~li( 

p.I&mt ltrs ar. providtcl 10 dt«l',b. w.ltt qu.lity . Publk '(e<~ to 

and nalktiuol .... aIy<e< of \tI,... dlta .. ~ la.;ilitatOl'd by ,Ior'gt 0fI'0 ttle 

lIS £n",onmtntall'rot tction "'{leney', STOUT d.I, btot .. _ II ., 
lOEO', own (Omput .. ,.,..em. Signifl .... ntl, b,o.cl ........ plirl{l 

....... ,aog. 01 the ... u ......... it ion_.tift it an a.;tvrU. d ..... ' p.io .. 

01 baootIi ... ch"KleriOlja os'o be lormultled . (hem, .... 1 an.l.,... 10' • 

... It. 01 ..... t •• qu.lity parameltrs <o mp • • ab le to .hat 01 the IWO 

eu, ..... .,. _ ...... pijn' I"", ti_ is prupO'ltd lor '; • ..x!itiDn. l 

....... 1' ..... i .. IM e<tu • ..,. Time .... ' ... dat.lo' the p,opootd ... 

.cIdiliOflal .. mt>ling 100.\lon. w~1 hlp'o btu .. d,flne tht .twu.1 

d .. trobution 01 bM.eIint .... t.r qu.litlft. The pro powd "gilt """'"on 

btotlin,w'I" quality d.ta a.;q_tion MI ... ork "''''own on fi{ju,t 1 

No d.ta '" aVI,I.blt on ....:I,mtnl qu.I' ly ,n tht .. Iu • ..,. ...... lin. 

d.ta ... requi,ed 10 ,h .. aCt." .. \tit " .... '11 01 ... bme' 901'd .uri .... 1 

....:l imen" if' "'" wll"t dtpo<.ruOfl o f r.edimtn . .... .,.....d0<! ,n 
d ivt'led , re .... w . .. ' m;{l1It o«u' It I •• nlJ<rp.ted 'hll ...... t olth • 

... <p.tnded """ ..... , in the d,-.erttcl htoh ..... I ...... 1I be remo-.ed from 

the wlltt <oIu ..... if' 8'\1 Mar. f; ... t, diVIded lorll.nd (I.y P<'rti(l"" 
... h,,1\ ""pe d'po<.rtiOll in 9'9 M'I might be dtpr»<ted ,n \h, 

p,ropo<ed Wtll.nd ""'Ih How w., a .. ".nd i .. Uk.lt<y Ttle qu.Io,y 

01 bonom"""u,.tn" in thfl.t •• tn w ill btdu,act."ud by Inal.,...,ol 

"ndOm wmplfi <oll'Cled immed'tlt ly p,lo , 10 ,n, Ii."n{l di. , ,,,o,,. 01 

',ntow.lt1'. 
B. 0.. ,10_101 DN,rsiorr SlruClU" O~"I'n9 I'r""ed" , •• 

Ope"I'Oft 0 1 Ihe d i . .. >ion 1l",<I u, ..... ,11 !,. b. <td on rt<"m".~ 

01 " .... W.ltt doodl.rg. '"e. 'fClu" t<! 10 ,m_ Ma!4l\fllJ d t~ndtnl 

uPtw' li m'" on ..... n'tr .. , .. h,t<! " <ptuli< "". u • ..,. I"".lion •. 
EI.mtn .. of operating p,o<.du, .. will indude m. following (1) 

d"".e! M_.' wgtl wlinit ... lor .pec.1\( I"""tio","; {lI lhe 

.... p.tbihly to __ '. s.Ji";tr"'l m. l"gtllocAtio .. , : UJ In .Igomhm 

10 updfle • (U"t,,\ 1"<11 .... ,,, d..u.ltgt til'; and (,). p'Klical 
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f'fljuency. b...-d on 'YOwm 'MPQnH ' i .... and IImita,ioM of d.,. 
galh.,lng methodl. for obHrwd ~erw,".gel wflnltycom~ri ....... 

and diKh,'ge •• ,. adjuotmen,l.. 

Til. ,,"mal. 01 optim.1 ... in.ty 'evim. f .... oyol •• po'od<tCtion 
d .... elopeod by Lou l".n. Depart_nlofw,ldlife and ';.h.,I .. 
pe<Wflne4 ((hally. II. aI) 4n '"",_n, .......... 1 II'Qfl wlini"". nu. 
.. tim"I" the ""lQe of RiQhl .vetlQ" o f calend.t_th "',n"y 

......... ed at Ih," locatio", ..... e' Ih. "IU'"," public , .. k d" .. n<;l four 

YU" IIIIt p'fltde<i good .. td oy<\t. p.oductton. lhe n.nda.d ."0" 
in.nd .. d drt'Yi.\JOtII of the wmpol •• w • .-g .. ) 01 u.. _an whni"" c.n 

be u.eel \0 deli",. tange of """,ablt mUn wlinlty for ~Mh (&frndar 

monlh. "' ... !.Or\lllydependtnl b.nd of lI.getwlinity<an be 

'.p'l1oen.ed by I""u inl"pO~""'" W.Wffn tht d'l«tte .. Ii ....... of 

""""illy mUn .!..llIndlfd flfOf valu ... Conc.,vably. othe, wI'n"y 
'e<;lim .. (largeto). deemed opti ..... 1 fa. olh •• pu.pO .... nd muwred •• 

oth., location .. <ould be .cIopled. 

M ...... " ...... " of wl in., i .... alized II the "'g" locatiOM .... 1I be 
the p,lm • .., inpul dlt. for (ontrol of ' h' ope,ation of the fre,,"wller 

d iwn.ion .tru<1u" . TII_ d.II <'n be <onvtn;'ntfy .nd <",t· 

rlfKtivefy ob~ntd u .. ng in·lit\d wlin ,ty .f'COrd ..... 
Slhn,ty v";."011 with ti_ It • p.ronr l.t location .... <on"n"o". 

IIrd'oIOi'< p.o< .... (ontinuoul '~o.di(lgl of y""'i)ln wh,t/I __ WfI 

con' in .... '" 1I)'<I_oIo9i< ptOCHWI cont .. n ...... mum infOfmal'on .boUI 

the IInIClu'" 01 the p.oc,., .... l •• n.for .... "on Irom ton"n"O", 
• ..:o. ding 10 diiutle d ...... qu'''''e (digiti.;ng) 'Huh. in • lOll of 

inlo ...... llon. n..!a'g'" the inl ..... 1 bttwttn eKh obHf...tl .... ,n the 

d"",,, .. riH thro g ... ler the info.m ................... "w to • «In"nuo", 

.~o,ding. Inlu'I'~'Iy •• monthly.wellge wlin"y walu, derived hom 
four obwr..,ionllak,n at one Wffk in ....... I .... ill be I ... accu.ate til ... 

• n ''''''.-g. o j )Q daily ~.Iu .... Sim<l.rIy, a"".g, wlinity compu.ed 
from ....... y ind i,.;,t"., ObH ..... tloM w.11 dtStr,bu.td 0 ... ' .n .... 
Ihould be mo .. rep,."nt .. i •• th.n thl ... erlg' oj I few 

m ............ nU ........ t_ Iocatron. "_nlly Iv.il.bl, WlI(lity data, 

'Of .11 but .... .., f, .. "''''''1 lou ......... ce"".11 ol"ng(' obM ..... "on. 



u.k.n at ;nl.",.hof ._.k 10' month . Sai!nfty dil' h ..... bHn 

KCumuLoltd inlfimin.n!!~ 10. ""'n~ IoutJOM in the nlu,<y; 

1>0 ....... .. Lotivtly Ioni h;lIh lemp<H''' d.n"; ... d.u. .f< .... ds .. . 

utr.mtfy ..... In lI.nl" .. I. p' .... n!!y , •• iI. bl. d, u. 'pptlf 10 be In. 

Ih,n opl,,,,,1 for """I,nllih. p.nl<ul •• ;nfo' ..... lion d.m.nds o f Ih. 

I","" .... ". d,vtf'Sion p.oi.t!. ThIS ."<>u1d nOlbe ""prl$inll";n.r:. I h ... 

d.1I _. g'~lItd by d,If"enl '1IffKM1 f .... d ..... llenl pu'~_ 

"" ....,nthm for ukuI'\inIJ ...... .0 1.1Khw.IH ditd>a~n ... -. 
lot dewloptd 10 lIuld. ""!l .. 1 rInKIUff opt •• tio .... _ .... ,. the 

.~.lly.1y poo' 1911,.1 diftt,bution .nd lempot.1 d.mity of • .,,,I.bl. 

d.l ..... k. Ih.m inl<l.q"'(f '0< fO'mul.tion of • r~l!.blt .lgOlllhm fa< 

l.toII ... ,,,, d,sd'lIl'il' "" ,djuron.nl •. S.v ... 1 ;I.III>OM of the 
.. l\JotWtm d.dlcp",.nl prOto ... w;11 1M ''''Iui,.., . On. , ......... '.tion 01 

the .. lJOIIthm hal ""en COMpI.U'<! ..... k;"9 bf'OI po"Ii-IbIt lIW of 
.... "I.bl.dll • . Th. p'oc .... will be •• pt, ttd Wnll d.1I f.o ... 

hyd,olog ic Ii ..... "rifloOCCU",ullltd In .. th,tt-y .. ' p..-iod p,io. 10 

'''it'.tinll f,.<hwlt" div .... on. Ti .... Strifl of concur"nl oblt",.tion, 

of 1001i'''', at ...... , .. 1$1".,;,.. loutio .... wjnd .. Iocity. " ' nf .. ll. lIull 
tidlllngn .nd ......... nd flti,",ln of ev.pou..,,,,,,.tlon .nd 
l,nII .... I •• inflows ... dll be ''''Iurrtd . Th. p'OCtdUI, I .... cakul'l>ng 
f.toII .... I .. dftchltll' III. adj"'I",.nt~ d.y,lop"",, with dlt. 

oKc ..... uLoled during Ih, p,,-<t ivtrloion period. will be used 10 lIuld, 

",iti.1 Opt •• !lotI of th. d"",t\ion 'IIuClutt. 

Tht ""'I ....... tlcal PICKed ..... II <u"entl~ ' '' ''' 'lIed. w,lI <on"', 
of 1_ bfti< <OIftIHI"I,nu ; III tlrgtl salln'l .... aI p,tvIOU\Iy d ... "bt-d. 
and (2) .. mu~it' lunn,on th,t"t'I'" • • pt<\.I'd "''''ty ,n. lu,u" 
tim. ptriod 10 oblt,ved p.O! <I' ,n'ly. <Url,nt .n" .. on ..... nl.1 

con.d'trOM. Ind cu, .. n! frtollw.ter d,«/'I"II' ..... Th, flliure ~1I"". 
location. ,n.d quantilln 01 hnllwatt. Inuodu<.a into the HI ... ry .... N 

be d ,ffttent f ...... CIr"enl con.d,\io" •. ,.,.. •• 101 • . It iI. ,tq .. "td "'It • 
f""Cllon be d .... loptd WI h" ;nco,pot.t.a .... Ih,n iu ll00d 
app,o .. "",tion. of !IClOl\ that w, lI b. Opt"uv. d"ring _,-<t,w'fOlo" 

<on.dltl...... An 'PP.oMh 10 d .... loplng I multinriltl !unUlGn w,th 
the ."""",teI . IUlbY tH hll been p!'opoo.a byOt Willi .... M .... n.n~ of 

• 



the W.lerw ..... hlM,lment Statton. The recommend..! p,ocl'dur. 
;"yol~" us.e of the Corp( two-di..,.mIot\.1 nll......,.;<.1 modeling 

"'I ..... U.BS-2. A Khtrr'\MIc T .u\-2 ""mt'tiul model of the fttu.ry/ 
"';111M6n.lc~ Indepplied with ... 0 UOlinityHSUInt'd at.'l ln~ow 

bot.nd.rieo and U ppt .. Iinit~ tot the !lull boundl'Y' Obwrvl'd "I"e,., 
... tinily 1>111 ...... rtprt<entK by the ..... Iti-Iouuon hydrol"9K \ ..... 
>eri .. pt~u</J dil<" .... d wllllM ,eprodu<td by uolib,atin!! the 

mode", U,.,. .• a<ylng di_"ion coeme;'nu. Reproduction of 

obs.rwd wlinity tim. wri .. by trial and .. ' .... ..,;n, In affHt, produCt 
umpla concunfill time _ .... of eIi_ ....... < .... fficl.nt ftti ..... t .. 

Thflt wmpl. ~lIn of d~llion coefficients wi" be • functi on of 
hyd,oIOVk. hydraulic. and dlm.tic condttio,,, durinlillM period of 

obw",aIlOfl. Analrtiul UP'H1'OM will be d ••• 1, pflI...nich ,.jlle lII, 

lIene,at'" WI .... of <I'>I>,,,,on < .... ffic:i .... ' ... timlt .. to the ob..,....j 
.. ri .. ollkle 'Ingl, gulf leYet and w ind ..,Iocity dal • . Th ..... analytical 
Iun<tloM will N UMd 10 .. tl .... te d;.p.nion «M'ffid .... t'1 appliub'. 10 

vari."". combinatiom of tid •• gulf •• nd WlNI <ond,tioM ,!,KlIled on 
... ~qu.nl TAB~2 mod .. 1 , .. n .. TheTAM·l modt'l wi"'" tim Ih,ough 
••• io ... ".n.' .... of bouNl.,., <ond'~o .... ,ndud;ng • ,_e 01 lid .... 
gull I .. "", hyd,oIoglt <oNl II ........ and ',"""wa, .. diKha,gt "I~ 
Finally I~I ..... on 01 CIon· .pKttai <o".I.t>on analY't'" olltrt ' ..... ltl 01 

tht m1ol1U1I11 TAaS· l ,unSwl1i b. <Md todtfine til. "Quuf(! 

'elal~1' beIWHn "'l>«Ied oaI"'''y. and ob<otned ..tinny • 
• """on_n.al (oI\dilio ..... nd I,IKhwa,., di"" ... .., .... Tho< m"II,· 
•• "alt lunction whtn ,ombined w ith 1M ,u..,,,all~ d .. jIt'"d.n, 'I'g" 
.. ,in,ti .. ..,11 """lrl"l. the .Igonlhm lor d'''''''ge •• It odj"' ...... n .. 
1M af9or,thm"';Y W\><eqUt'ft1ly be ,eli"ed "'''''11 d ••• obla,ned hom 
th .. 'n'I'" fou , yun 01 d , .... "'on "",,UUI. op .... ling up .. ".,I<. 
~ulled hydloioQic d ..... ill be obla,,," .... ...., ,,, ·field 

'Mtru ...... I.1>On tapabit' 01 ,e<o,d,"'II ;",,.n ta,,.o.1I ,"' .... ""' •• ...".. 1o, 
....... ,.1 pa,lmetfon I I ,n"",,'" 01 two 10 .. . h""n. Sampl,ng IOC. I'O"< 
lor hyclrologk dallll. ind i'.I .... on ftg"n. L 

, 

, 



C. Docu ........... tion of Ind"ud En';.onmenul Cha"Vt 
W.le. and oedim"nt qualily dal..o indi ... tiwollh" MIU.".nd .alK 

01 , hangK ind ... ..t In ehe enua..,.·, aquatic .n""onmenU will t.. 
."",u"..t. bpened modir""t.I"", of 1M gen"M wale, ch ...... tr) 01 
1"- ftlll...,. _t delinue..t in tIM I .. ·",,,,,.e .. diwnion feas,bil ity 

,epon .nd en""onmenl" ""pkl'I..olemen" While tht probabol,ty of 
neg. U •• ", .. iron mental imp.tt ' ..... lling from di"""iortl 01 MiIIi"';!>p; 
IU"'WI'.' i, low, the polenti.1 to. n~.tiw ImplCl d"", .... I. A 

(OtOIp'.hen"" program of wilt. and Helimant ..... 1.,... "",ot ","un.,,, 

as In Int"'9 .. 1 P'ot.a ~t1TIent if undfllrablr fffKn arf to ba '~poW 
;and "m..tiedas .. p..t>lou.ly as po .. ,b/e 
III Con hUmIc. 

A. Hydrologic: 011..0 ColI,,(1)On 
1. M.lt';'l .. nd Equipmen, 

I . fl .. lou_equipped II $ 10.000 1M' ma s 5o.ooo 

b. Th, .. lootion. ,",uipped II S 12.000 1M' ,;'" 36.000 
<- E'ghll'lu'pmene ""II,,, I , S 1.000 _ ';le ' .000 

Con •• ti ..... ,. ,ndudt. i ... Vumtn .... llon 10( aulOm.ll1C 104J{llng of 
1Il, .. ily •• ugl. and w.t.. ,"m 1M'.''''. dau on ....... tt. !..aIM fOf uch 
Iouuon and pr.,op.eat,on Ind WIfId veIouty II U" ... IourUOrtl The 

.... f.,1 lif. (in Itt"" of • .c iability .nd ...:onomy of m.ineln.n<t) ol'hl 
hyd.ologi<: dIU <olltttion ;n"",meAlat lon .. l.lUmed to bt oewn 
yu,,; tonwquenll)o. S~.ooo; ...... med to t.. 1'''':U.ring ",\1 II 
_n·y .. , inltrvah th.oughout 1M I'fe 01 the prOjO'Cl. 

2. Field Inn.n.uon 
to. Inll""menl..otion p.,kagel with 'hIlI'" <alUp 

in tht flald $2.100 1M" "I. $16.800 

f'otId .nnalt.tion WlU .... lbo.-mflI to ~ 'HUrling'l wnn-yur 
,nttfY.h IluollOlHM.tl tht 1,lt 01 the proj«\. 

• 



l . Inn",lInenl.lion Malnte".", • 
• . Ltbot, labor ,eq .. ".",."t ileni"'.t'" II two ~ .... n. lot 

two d~ ft'I'ty two week< or l().t ...... n..,." P'" ,..., 
Ltbor indud" de ..... "'J p!'obn and tt"_"9 da •• ,ape, 
I l lwo-wetlt Inle"' .... repl"'''11 p'obe. Ind <I"u;\ bOl rd • 

.. nlK ..... ...,. Ind <oU":I'''1I wi", "''''1'1 .. lor I.Do'.lory 

.... ~ II monthly inl ........ 

LAbor; S19.0II0I',r 
II Rtpl.<tml ntCompont"": The •• "I'Cf_nl co mponenU 

. lIowln<ek lib" Ml'" 01 Il bor <on (Ompour.d..t) lor 

IIw w. yUt1 1ft,. ;n.n.1 '''0l.I011.1>0.. of tM 

on,vume"ulion pack'Oft. That il. 1600 10< the li"'l yur 
1ft .. inl\llI, \lon, ' 115(1 for ~a, 1. ' 1750 10. yu. 1. U 400 
101' yelr I , U050 lor yti. S •• n<! U700 1o. dM 1 .. 1 )'tl' 
before the i"'UU<nen\.flion k ,.pI ...... 

t . Se<!im ... l.nd Wltl' Qu.Wty 0.1. CotiKtion 
I . Se1Ilmtnt S. mphnll Ind An""';' 

I . Pr.-4iw ... ~o .. : Ont·tJrn4p wd ....... tumpling In a i, M" . 

\I'll p<opO~W"' fIowwaylrU, lht Pfop,,,,<1 Ioulh 

fh:> ........ y .,". and thl\.llktt .. 'Y .ttl. T_nty ... mpln 

'f. 10 bt coilf( tW,n flch of the lour "t» (10 s.fmpln 

'oW). 
A....,.... toon;s ,..,ti .... l .... a' SS50 1M< .. mple 

80(550) _ 

So-cfilMn' .. mpl. <oOK llon ;s ,..,'Im.' .... 
1O'lfqul •• twod..,..u ' 1000 p •• dey • 

Touh.di_n' .. m~ and .n.1yon • 

.... 000 

b. p"" (onnructlon .nd long. Term Sediment S.ml>l,n9 and 

Ana""' : Sedimen ' .. mJllin9 and anal)"kHd_"t..d 
abo" once ~. thsH yea" 0 1 f.esllw.t •• dMr1.iOtt. 

A"""""g that l.iMhw.". would be di"n.-deadt ,u'. 
146.000 would be •• ""nd'" ., th .et yu. inle"',f!,. 
Tot.lol!otdim." , .. ml>ling ,nd .nal"",. {A""SIl ' lS.11oUy 

, 
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TA8lEt 

UU Of P!!OPOUD UOIM EN'T 'AItAMETUIS 

SslIlmfnl PlrlmfW 

A" .. nono. _. 
bdm;u ... 

o..miul 0,)'9'" Dtm.nd 

0I1orid. 

OIlo,;n.,.-I H)'CI'O<"'bortS Or TOK ",.n 

CO""., 
Cy.nid. 

C .. , 

MtfCU'Y 

N«hl 

Notra,. 

No"I!~ 

TOlO11CIeidalli N<lt"9~n 

",fnol~ 

T 01.1 ",,,,,,h,,,,,, 

1,n< 

5.ampl. 009"''''''' 

TorAl 

" 

En;maltd Cog 

1)0.25 

lS.OO 

l &.SO 

H .OO 

" .00 
\ IS 00 

" .00 
~OO 

" .00 
n .oo 

20.00 

li.SO 

12.00 

)O .2S 

lUG 

"" 
'" 

" .00 



T .... LEl 

lIU Of ~OPOUQ ~Ullf""CE WAne p"'RAMrn~s 

Waterl',.,"",I!. 

....... mo.ni. 

A1Wnic 

C.odmium 

( hm,c,,1 O.ygtn [)em.net 

Chlo""aIRd Hr,j,ou,bollt or TOIC KIln 

Copp., 

Cyanid. 

flOC,1 Coliform 8M;terl. 

.. ~ 
Me«ury 

Nodel 

Hou.te 

Nlln'e 

TOta) lei_klthl N'trogel'l ... """ 
s.,,'pendt'd !.oHd. 

Turbid ity 

ro~ 

TOTAL 

" 

h"rntll·d C(!!1 

UO.2S 

n .oo 

Hi.5O 

]1-110 

11SJ)O 

" ... 
~ ... 
0 .00 

" .. 
lSOO 

" ... 
16.SO 

12.00 

10.25 

,." 
l3.00 , .. 
" ... 

, 
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