
U.S. DEPARTMENT OF THE INTERIOR 
U.S. GEOLOGICAL SURVEY 

Nutrients 

The nutrients data (tables 4 and ·5) indicate that in the upper parts of the 
Barataria basin. especially a -long Bayou Segnette (a! tea 5-7), there are 
relatively large amounts of nutrients. especially dissolved nitrogen and 
phosphorus. available !or plant growth. Nutrien't enrichment is to be expected in 
a swamp-marsh estuary. where productivity and decomposition rates are high. 
However. sites 4-8 and 10 have concentrations or nutrients in the water high 
enough to cause excessive algal . Q"rowth (Taylor and others. 1980). Site 5 had 
concentrations of 0.31 mg/L o! total nitrite plus nitrate and 0.71 mg/L of total 
phosphorus. Locally, high concentrations of nitt"ite plus nitrate, such as the 
0 . 89 mg/L concentration at site 10. may be due to direct sewage inputs. This is 
supported by the fact· that high nutrient concentrations at some sites were 
accompanied by high concentrations of fecal-colifo'rm bacteria (fig. 5). The 
fecal-coliform bacteria concentration at site 5 was 2,800 cols/100 mL. 

The high nutrient concentrations in water in the upper basin can cause 
problems such as algal blooms. Persistent algal blooms under certain conditions 
can deplete the oxygen in a stream or estuary in the ·early morning hours and 
cau:~~e fish kills. Although significant quantities of algae were present during 
the study period as evidenced by the green color of the water, no severe blooms 
were observed. 

Population growth and agricultural ,actiVity are adding to the naturally 
large amounts of · nutrients produced by this swamp-marsh estuary (Conner and Day, 
1987). The large amount ·of nutrients in bottom material. especially ammonia plus 
organic nitrogen, detected throughout the study area may be another indication of 
nutrient enrichment. 

Table 4.--Nutrients in water, August 30, 1988 

[Constituents are reported as nitrogen and phosp!x>rus; concentrations in 
milligr~ per liter; <, less than] 

Site 
no. 

2 
4 
5 
6 
7 
8 
9 

10 
14 
15 
16 

Alm'Onia, 
dissolved 

0.06 
.03 
.14 
.09 
.04 
.03 
.04 
.04 . 
.02 
.06 
.05 

Almoni.a, 
total ·· 

0.04 
.02 
.14 
.09 
. 04 
.03 
.04 
.04 
• 02 
.03 
.04 

Nitrite 
plus 

nitrate, 
dissolved 

0.73 
.80 
.31 
.02 
.03 
.02 

<.02 
.89 

<.02 
.03 

<.02 

Nitrite 
plus 

nitrate, 
total 

0.72 
.79 
.31 
.02 
.05 
.02 

<.02 
.89 

<.02 
.02 

<.02 

POOsplxrrus' 
dissolved 

0.13 
.22 
.65 
.. 24 
.16 
.12 
.12 

.• 20 
.07 
.• 06 
.04 

Poosptm:us, 
total 

0.22 
.45 
.71 
.34 
.35 
.26 
.32 
.33 
.16 
.11 
.10 

Table 5.--Nutrients in bottan material, August 30, 1988 
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[Constituents are rep8rted as nitrogen and phosphorus; concentrations in 
milligrams per kilogram; --, not analyzed] 

EXPLANATION 

Site 
no. 

2 
4 
5 
7 
8 
9 

14 
16 

Amronia 

46 
130 
260 
360 

90 
140 

98 
95 

Amronia 
plus 

organic 
nitrogen 

1,800 
2,500 
1,900 
8, 700 
5,800 
2,800 
4,500 
2,600 

Trace Elemen t s 

Nitrate 
plus 

nitrate 

2.0 
2.0 
2.0 
2.0 

3 .0 
2.0 
2.0 

1,100 
1,400 

940 
670 
450 
520 
510 
310 

Duri ng the study period, the concentrations of trace elements in water 
{table 6) did not exceed any criteria for domestic water; supply. However. the 
concentration of mercury in water in Lake Sa l vador (site 9) did exceed the 0.025 
pg/L (micrograms per liter} criterion of the U.S. Environmental Protection Agency 
(1976, 1986) for marine aquatic life (table 2). The source of the mercury is 
unknown. 

The levels of trace elements in bottom material generally were signifi
cantly higher in the Harvey Canal (sites 1-3) than at the other sitea. The 
elevl!lted copper, lel!ld, and zinc concentrations may be associated with marine 
activities such as boat ref i tt i ng, painting. and fueling. Mercury also was found 
in detectable concentrations in the bottom material of the Harvey Canal. Mercury 
is used in many industrial processes. and the presence of mercury in this canal 
may be due to t he l arge amount of industrial and commercial activity along the 
canal 

Table b . --Tra ce e lements in water and bottom material, Augus t ]0, 1988 

[D i ssolved and total. concentrat1on9 in water are In milligrarng per liter; bottom, con centrallon9 in bottom 
.. ate rial &re in microgrQflls per gram; <, less than; --, not collected] 

Trace 
elements 

Arsen i c 
dlso;olv e d .. 
t otal . . 

bottom. 
Bar lum 

dissolved .. 
total. 

Ca dil. ium 
d i ssolved. 
·total. 

bot t om. 

Chromium 
disso l ved. 

tota l . . 
bottom. 

• oba l t 
dissolved .. 

t o tal. 
Copper 

dissolved . 
tota l. 

bottom. 
I r on 

2 

16 

100 
100 

<1 0 
<1 0 
1,o 

<1 

2 

6 
8 

So 

10 

100 

200 

<1 

<1 0 
00 

20 

< I 

2 

4 
7 

40 

9 

20 

JO 

dissolved.. 20 20 
t otal. 4 50 690 
bot t o m. 15,000 15 ,000 12,000 

Lc,:,.d 

d i sso l ved . 
t o t al . 
b ottom . 

Mangane se 
d i sso l ved . 

t o t<~.l. 

bo t tom. 

<5 <5 
5 9 

90 110 20 

<10 80 
50 160 

690 780 ]60 

<0. <0 . 
<. 1 <.1 

100 

100 

<10 
<10 

20 

10 
)0 

100 

100 

<10 

<10 
00 

20 

9 
13 
)0 

10 40 
1. 900 64 0 

11 , 000 15 000 

Sl te n\llllber 

100 
100 

<I 
<1 
10 

<10 
<lO 

8 

10 

2 

6 

100 
100 

<I 
I 

(! 0 

<1 0 
<1 0 

20 

I, 

8 . 
30 

1 00 30 
490 350 
400 15,000 

<5 <5 <5 <5 
6 <5 6 5 

8 

10 

20 

1.},000 

]0 JO 20 )0 100 

10 190 700 <10 
120 300 9 70 50 
JBO 420 180 530 370 

(I} <0 <0.1 <0.1 
<. 1 <.! <.1 .2 

Mercul:'y 

dlss.olvcd . 
total. 
bolt ora. . ?0 .25 0 . 12 .10 . 07 .06 . 05 OS 

Selenium 
disso l ved. 
total .. 

· Silver 

dissolved . 
to t a l . 

Zinc 

disso l ved. 
\ o t al. 
bottor.~ . 

(! 

(1 

(J 

1 

<10 

90 
)80 

(1 

(j 

<1 

1 

<10 

40 
300 250 

<i 
(j 

(! 

1 

10 

100 

50 

<1 
(j 

<1 

<1 

lO 

40 
170 

(J 

<1 

(!0 

30 
40 

<1 
<1 

(J 

<1 

10 
)0 

1 :0. 0 

Synthetic Organic Compounds 

50 

100 
100 

(J 

" 1 

<10 

<10 
20 

30 

<10 
y,o 

1 5, 000 

<5 
<5 
40 
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10 
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(1 

(1 

20 

30 
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11. 000 

16 

200 
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20 

20 
10 
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" 

10 

60 
29 0 

8.50 0 

<5 <5 
6 ,, 

10 10 

<10 7 0 
80 ISO 

Ho 190 

<O. <O 
( . 1 <.1 

(1 

(1 

<I 
(j 

10 
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. 06 .04 

<I 
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<1 

20 
JO 
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The synthetic organic compounds analyzed are listed in table 7. Altho ugh 
the basin does show some effects of industrial activity, especially in the Harvey 
Canal area, the organic compounds detected were few and concentrat i ons were near 
the limits of detection. The 12 synthetic organic compounds detected from over 
1,200 analytical determinations are shown in figure 6. 

The organic compounds. toluene, benzene. and ethylbenzene, which are 
components of various fuels, were detected in very low concentrations in water at 
several sites in the industrial or commercial areas of the basin. However. an 
insecticide DDT and its breakdown products DDD and DDE were not detected in the 
water or bottom material. These insecticides were routinely found in bottom 
material in the basin during the 1970's (Demas, 1976; Dupuy and Couvillion, 
1979). The herbicide atrazine, widely used in agriculture as a broad leaf 
herbicide, warrants further study, as it was detected at the four sites (8-10. 
and 15) sampled for organic compounds. The Mississippi River may be a source of 
the atrazine. U.S. Geological Survey investigators detected this herbicide in 
comparable concentrations in water from the river . in 1987 (W.E. Pereira, U.S. 
Geological Survey, written comrnun., 1988). 

The bottom material at site 1 had 1,300 ~g/kg (micrograms per kilogram) of 
fluoranthene and 1.500 ~g/kg of phenanthrene. The lowest level of detection for 
these compounds was 520 ~g/kg at this site. The detection limits ranged from 490 
to 1.400 pg/kg at different sites. This wide range of detection limite is caused 
by such factors as percentage of moisture and organic carbon present in the 
samples, which interfere with extraction and detection efficiencies. Also. 
triplicate analyses have shown that a 100 percent variation in analytical results 
are common for synthetic organic compounds in bottom material from fine-grained 
and organic-rich Calcasieu River sediments (Demas and Demcheck, l989a), For 
these reasons. the concentrations of fluoranthene and phenanthrene. although 
apparently high, are considered to be near the lowest level of detection. 

Analysis of oyster tissue (table 8) indicated no evidence of uptake of toxic 
organic compounds or trace elements. This supports similar findings by other 
researchers who reported oyster samples with very low levels of trace elements 
(Presley and Boothe, 1987). The fact that no synthetic organic com-pounds were 
detected in oyster tissue indicates that the Barataria Bay probably is not 
significantly affected by synthetic organic compounds, Wade and others ( 1967) 
also found little indication of synthetic organic compound contamination in 
Barataria Bay in an earlier study. 

Figure 5.-·Distribution of fecal bacteria concentrations, August 30, 1988. 

Oysters are well-suited as indicators of long-term organics and trace 
elements contamination, because they spend their adult lives in one place and 
tend to incorporate any toxic compounds in the environment into their tissues. A 
study using clams in the Calcasieu River estuary {Demas and Demcheck, l989b) has 
shown that bivalve mollusks can concentrate organic compounds in their tissues 
even when the compounds are below analytical detection limits in the water. 
Additional oysters, sampled March 21, 1989, as a quality-control check, also were 
found to be uncontaminated. (It is em'fhasized that this conclusion does not 
Bpply to the opening or cloaing o oyater bed• due to feca1-bacteria 
contamination.) 

Fecal Bacteria 

Fecal-bacteria concentrations are useful indicators of the sanitary 
condition of water, and fecal coliform to fecal streptococcus (FC:FS) ratios c~n 
indicate whether sewage inputs are of human or nonhuman origin. A FC:FS ratio 
less than 0.7 is evidence that wastes are of nonhuman origin; a ratio of between 
2. 0 and 4. 0 suggest predominance of human wastes; and a ratio greater than 4. 0 
can be considered as strong evidence that wastes are of human origin (Celdreich 
and Kenner. 1969). These conclusions, however, are valid for only the first 24 
hours after input into the system. 

Site 5, near and downstream from a municipal sewage treatment plant. had a 
fecal-coliform concentration of 2,800 cols/100 mL (fig. 5) and a FC:FS ratio of 
233, strongly indicating human sewage inputs . Fecal-coliform concentrations of 
430 and 120 cols/100 mL at sites 6 and 8 also were higher than concentrations a t 
other sites in the basin. Fecal-coliform concentrations generally were lower in 
the more downstream parts of the basin. probably due to a combination of dilution 
and die-off. 

The fecal-coliform concentrations at sites 15 and 16 in the northern part of 
Barataria Bay were 2 cols/100 rnL at both sites. Although this concentration i s 
well below the 14 cols/100 mL maximum criteria for a shellfish propagation area, 
the results of these 2 analyses cannot be regarded as conclusive evidence of the 
absence of contamination. 

The bacteria data indicate that human sewage inputs were adversely affecting 
the water quality in the northern part of the basin during the study. This 
agrees with nutrient data that suggest that organic enrichment is occurring in 
that area. In an earlier study, Wade and others (1987) detected high levels of 
coprostanol (an ~ndicator ~f human sewage) in Barataria Bay. 

Tests were made to determine the presence of pathogenic (disease-causing) 
enteric bacteria in water at nine sites . Results indicate that Salmonella, which 
can cause mild to severe diarrheal disease, may have been present at sites 2 and 
4. Vibrio parahemolyticus. which can cause a mild form of food poisoning, may 
have been present at site 7. Further tests would be necessary to confirm these 
results. Overall, the tests did not indicate widespread or unusually hazardous 
pathogenic enteric bacteria in the basin. 

SUMMARY 

A water-quality survey of the Barataria basin. Louisiana, was conducted from 
August 26, to September 2. 1988, a period or high water temperatures and low 
freshwater inflow. Water samples were collected at 16 sites and analyzed for 
major inorganic constituents , nutrients. trace elements, and synthetic organic 
compounds; bottom'-material samples were collected and analyzed for nutrients. 
trace elements, and synthetic organic compounds. Oyster tissue was collected at 
two sites and analyzed for trace elements and synthetic organic compounds. 
Water-quality monitors recorded temperature. DO. pH , and specific conductance at 
4 sites hourly before, during, and after sampling. 

The concentrations of inorganic constituents were typical of those in an 
estuary. Chloride concentrations ranged from 50 mg/L in freshwater in the 
northern part of the study area to 5.200 mg/L in Barataria Bay in the southern 
part of the study area. 

The nutrient data for the water and bottom material indicate that in the 
upper parts of the study area, especially along Bayou Segnette. organic enrich
ment is occurring as a result of natural processes and sewage inputs. Nutrient 
concentrations (0.31 mg/L of total nitrite plus nitrate as nitrogen and 0.71 mg/1 
of total phosphorus) at site 5 are. hiQh enough to cause excessive algal growth. 

Concentrations of trace elements and synthetic organic compounds in water 
generally were low or below limits of detection. Trace elements concentrations 
in water in the Barataria basin were below the U. S. Environmenta1 Protect i on 
Agency criteria for domestic wa ter supply. Concentrations of trace elements i n 
bottom material generally were higher in the Harvey Canal (sites 1-3) , probab l y 
as a result of the long-term industrial activity there. The Harvey Canal was the 
only area where the localized presence of trace elements s uch as mercury may be a 
cause for concern. 

Twelve synthetic organi c compounds were detected in the study area. All 
concentrations were near the level of detection. Seven of the 12 synthetic 
organic compounds were det ected in the Harvey Canal (sites 1-3). Analyses of 
oyster tissue from the nor t he rn part of Barataria Bay (site 16) indicated no 
contamination by either trace e lements or synthetic organi c compounds. 

An insecticide DDT and its breakdown products, which were commonly detec ted 
in bottom material in the st udy area 1n the 1970's, were not detected dur1ng th1s 
study. However, atrazine and some other synthetic organic compounds were 
detected in water and bottom material. 

The fecal-coliform bacter ia concentra t ions (2. 800 cols/100 mL at sit e 5) and 
FC:FS r atios indicate that huma n s ewage inputs are adversely affec ting the water 
quality in the northern part of the study area . However. tests for pathogenic 
bact e r i a at nine sites d i d no t indi c ate widespread or haza r dous pathogens in the 
ba s in 

Table 7.--Detecticn limits for S'JI"lthetic orqaniG o:np::unds analyz.ed 

[Level of detecticn :in water is in ~are per liter; level of detectioo in b::Jttcm 
material is in microgrCfi'IS per kilcgr..n; NA, not analyzed] 

"""""' 1~1 

of 
detec
tlcn 

Ben:zene 0.2 
Braroform . 2 
Carbon tetrachloride . 2 
Cl'!lorobenzane . 2 
Cl'!loroethane . .2 
Cl'!lorcma't:t!ane • 2 
Dibl:urochlorcrnethane .2 
1 ,1-Dichl.oroethane .2 
Ethylbenzene .2 
Methyl bronide .2 
1,1, 1-Tridll.oroet:tWle • 2 
Qlloro£ornt .2 

Vol.ati1e organic cx::np::ynds in water 

"""""" level 
of 

detec
ticn 

Methylene chloride 0. 2 
Styrene .2 
Tetrachloroethylene • 2 
Toluene .2 
T:ricnlo:roethyleno . 2 
T:richloroili.IOl'O'T9thane • 2 
1,1-Didll.oroethylene .2 
1,2- 0ibraroethylene .2 
1, 1, 2-Trichloroet.hlma • 2 
1,1, 2, 2--Tetrac:hl.oroett\ans -2 
Dichl.orodi.tll..QrOI'ethane • 2 

L<Meet level 
of detectioo -Water material 

"""""' 1- 1 
of 

de t ec
t!~ 

1,2 Oichlo:rootharla 0.2 
1,2-Dichl~ .2 
1,3-Dichl~ ,2 
1, 2-Transdichlaroothylene . 2 
2-0ll.oroethyl vinyl·ather • 2 
1, 2-0ic:hlorol:lenz.er'IQ . 2 
Dichl ou:i:u:o•ouethane . 2 
C:i.s- 1,3-Dichl.orc\)ropene .2 
Trans-1,3-Dichl.orq)rqlene .2 
1,3-Dic:hlo:robanzene . 2 
Vinyl chloriM . 2 

Lcwest level 
of detectim -Water material 

~id-ba.se/neutral exb:"actable (srnd.volatile) organic ocrrp::unds 

Ac:cna.~thene 
Acenati\thyl ene 
Anthracene 
Benzo( a)anthracene 

1, 2- Benzanthrecene 
Benzo{ a )py:rene 
Ben:ro(b)fluo:ranthene 
Benzo( ghi )perylEne 
Bcnzo(k)fluo:ranthcno 
rutyl benzyl phtbalate 
~t.di~ 
Hexach.lorocyclopentad!Qnl.i 
-.cttl.oroethone 
lrderv:l( 1, 2,3-Cl'l)pyrene 
Na~tha.lene 
Nihobe=ene 
N-ni~thylamiM 
~ 
Pentachl.~l 

Phoro1 

"="" l, 2-Dic:hl.orol:lEn%-
1, 2, 4 - Trichl.O':t'Obenzene 
1, 3-Dichl.orobenz.ene 

'~ N-ni-trooOOi-N-prcpl.yanine 

2,4·DP 
2,4-D 
2,4,5-TP 
Atra:z:ine 
2,4,5-T 
Di atir<n 
E:thicn 
Malathic.n 
~thyl Parathi.a1 
Me thy 1 Tri thicn 
Parathion 
Trithicn 
Otl.onlano _,..,..,. 
Di e l drin 
garrma-BHC 
Heptach.lar 
>.ldrln 
Heptachlor ep:odde 
O'P' 'ODE 
Al~ Endosu.l.fan 

PCE-1016 
POJ-1221 
PCE-1232 
POJ-1242 

5.0 
5.0 
5.0 

5.0 
10.0 
10.0 
10.0 
10.0 
5.0 
5.0 
5.0 
5.0 

10.0 
5.0 
5.0 
s.o 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

0 • .10 
. 10 
.10 
.10 
.10 
.01 
.01 
.01 
.01 
.01 
. 01 
.01 
.01 
.50 
.10 
.01 
.01 
.01 
.01 
.01 
.01 

490 
490 
490 

980 
9BO 
980 
9BO 
9BO 
490 
490 
490 
490 
980 
490 
490 
490 
490 

2,900 
490 
490 
490 
490 
490 
490 
490 

"" "" "" "" "' 10 
10 
10 
10 
10 
10 
10 
10 

500 
10 
10 
10 
10 
10 
10 
10 

4-Qlloro--3-rnethyl~l 30.0 
01yoone w.o 
Di-n-Butyl {ilthal.ate 5.0 
Di- n-octyl {ilthal.ate 10.0 
Di ethy1 tftthalate 5. 0 
Dimrthyl ~tha1ate 5. 0 
4, 6-Dinitro-2-methyl~l 30.0 
Fluoranthene 5.0 
Fl.uorcne 5. 0 
Hex9chlorobenzene 5.0 
1, 4-Dichl.orobenzene 5. 0 
Bis{2-chlo:roetl'oxy)rroathane 5.0 
Bis( 2-chl.oroethyl )ether 5. 0 
Bis( 2-ethylhexyl )phth8lru 5. 0 
2-Ni~l 5.0 
2,4-Dichl.orqlhen::ll 5.0 
2,4-Dimethylpheool 5.0 
2, 4-Dini t:ro{1'IEa>l. 20. 0 
2,4-Dinitrot:oluene 5.0 
2,4,6-Tric:hlorq:.herol 20.0 
2,6-Dinit:rotolUMB 5.0 
4-~.l ~1 ether 5.0 
4-<l\l.orophenyl ~.1 ether 5.0 
4-Nitn:::pheno.l 30.0 
'2-Q\l.~thal- 5.0 
2-<lll.on::p-lenol s.o 

P'P' 'DOE 
O'P' 'Im 

""'"" P'P' 'DDT 
Mo-or 
Mi~ 
Pnmetryns 
P'P' '000 
O'P' 'COT 
beta- D'lcXlsul f an 
Perthace 
l'mmttre 
PropWne 
Simazino ·-Alochlor 
MBtolachlor 

"'trl"""" Trifluralin -Cy-ine 

0.01 
.01 
.01 
.01 
.01 
.01 
.1 
.01 
.01 
.01 
.01 
.1 
.1 
. 1 
. 1 
.1 
. 1 
.1 
.1 
.1 
.1 

2.900 
980 
490 
900 
490 
490 

2,900 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
52() 
490 
BOO 
490 
490 
490 

2,900 
490 
490 

10 
10 
10 
10 
10 
10 

"" 10 
10 
10 
10 
WI 
NA 
Nil 

"" NA ... 
"" "' "" "" 
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Figure G.--Distribution and concentration of synthet ic organic compounds 
detected at study sites, August 30, 1988. 
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[ Ccn::entratiQ'lS in milligran-a per kHogr~ (~~g!kg); ND, rot detected; lowest level of da
tectiCZ'l is 0.01 11'9/kg, except far ~. PCB, arrl dlraniun, which have a det.ecti.cn · 
lO'rol of 0.05 rrg/kg] 
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