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INTRCOUCTION

The City of Pensacola Main Street Sewage Treatment Plant is located
at the corner of Main Street and Coyle Street in Pensacola (Fig. l). The
plant provides advanced secondary treatment for domestic and industrial
wastewater. Major liguid processes include extended aeration, secondary
clarification and tertiary filtration prior to chlorination and discharge.

Major industrial wastewater contributors to the Main Street Treaiment
Plant include: a chemical company, 4 hospitals, a paperbocard mill, a
plastics plant, a wood preserving firm and Westinghouse Electric Corpora-
tion. Major suspected toxicants from these industries are ghenoclic
compounds. Other suspected toxicants include chlorinated hvdrocarbons.

The Main Street Treatment Plant currently discharges 12.5 MGD to
Pensacola Bay through a 6,109 foot long pipe at a depth of 23.5 feet
(Fig. 1). The plant is expected to increase this discharge to 20.0 MGD
sometime in 1980.

On January 30, 1980 the Biological Section obtained 24-hour composite
samples and performed a static biocassay to determine the existence and
extent of toxicity to the biota cf Pensacola Bay. The results of this
test are reported here.
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METHODS AND MATERIALS

Test methods used for conducting this static bioassay are extensively
described by Peltier (1978). The organism selected for this study is
among those recommended by Peltier (1978) and the U.S. ZPA (1978). The
life history of this test organism and maintenanace crocedures used to

culture it are detailed belcw.

Histcry and Maintenance of Bioassay Organisms

Daphnia pulex - (water flea)

A breeding culture of Daghnia pulex was obtained from the EZPA
laboratory in Athens, Georgia on March 2, 1979. This culture has been
maintained continually since its arrival, in 2% gallon all glass
agquaria using a 16:8 hour light-dark c; le. Organi have been fed
a liguified blend of Purina Trout Chow and Cerophyl™ twice daily.
Darnhnia used in this biocassay were siphoned into a large culture dish
through a series of nested stainless steel screens to isolats the
proper size and age organisms (necnates). These necnates were then
piretted individually from the culture dish and placed randomly into

the test chambers at the beginning of the test.

Test Methods

A 48 hour static bicassay was conducted from January 30 to February 1
1980 on a 24 hour composite sample of effluent from outfall #001. The
sample was collected by Mr. Rick Bradburn of the Pensacola Office
(Northwest District) on January 29, 1980, using standard waste water
sampling procedures. Separate samples were obtained for chemical and
biological testing. Samples for metal analysis were preserved with
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Table 1

CONCENTRATICN SERIZS AND VOLUMES USED

Water f£lea (Daphnia pulex)

Concentration

Pilution Water

Control
5.6%
10.0%
18.C%
32.0%
56.0%
100s%

200
189
180
164
136

388

ml
ml
ml
ml
ml
ml

FOR THIS STATIC

11
20
36
64
112
200

Effluent

ml
ml
ml
ml
ml
ml

BICASSAY

Total

200
200
20¢C
200
200
200
200

veol.

ml
ml
ml
ml
ml
ml
ml



Test Methods {continued)

Two replicates each with six concentrations and a control were used to test
with Daphnia pulex. Flint glass jars of 250 ml capacity were used as test cham-
bers. 200 ml of the appropriate test concentration was placed in each chamber
(Table 2). Daphnia were transferred individually by glass pipette and were
loaded 10 per chamber, resulting in 20 per test concentration.

Dissolved oxygen, pH, and the number of live organisms were recorded for
ecach test chamber at O hours, 24 hours, and 48 hours. Total alkalinity, total
hardness and conductivity were recorded at the beginning of the test for the con-
trols and 100% effluent concentrations. These values were recorded daily on the
biocassay data form and are presented in Table 2. Organisms were not fed during

this test.

RESULTS AND DISCUSSION

Results of this bioassay indicate that this particular effluent sample
from the Pensacola Main Street Sewage Treatment Plant was toxic to Daphnia pulex.
All test organisms in all concentrations (except the controls) were killed within
17.5 hours. The 17 hour LCsq for this effluent was < 5.6%, therefore the 96 hour
LC5p would be < 5.6%. The suspected toxicant in this test was chlorine since a
concentration of 2.0 mg/l total residual chlorine was measured in the biocassay
sample at the beginning of the test. This concentration of chlorine is known to
be extremely lethal to Daphnia pulex (U.S. EPA, 1977) .

Chapter 17-3.051, Florida Administrative Code, indicates that "all waters of
the State shall at all places and at all times be free from...components of dis-
charges which...are acutely toxic." "Acute toxicity" is defined in Chapter
17-3.021(1) to mean "the presence of one or more substances...in amounts which
are greater than one-third (1/3) of the amount lethal to 50% of the test organisms
in 96 hours (96 hour LCgg)...". In the absence of a mixing zone, this 1/3 of the
96 hour LCgy applies at the point of discharge. Chapter 17-4.244(4) states that
"in no event shall the maximum concentration of wastes in the mixing zone exceed
the amount lethal to 50% of the test organisms in 96 hours (96 hour LCsg) for a
species significant to the indigenous aquatic community..." This criterion applies
at the point of discharge if there is a mixing zone. The distinction between pre-
sence or absence of a mixing zone is not relevant here, however, since the testing
procedure used does not involve effluent concentration. The 1/3 of the 96 hour
LCgg criterion is three times as stringent as the 96 hour LCgg criterion, and
therefore, in the absence of a mixing zone, the procedure used is very lenient.
The procedure followed is also lenient in that testing is only done for 48 hours.
The 96 hour LCsq derived from this testing is therefore reported as "less than
or equal to" the 48 hour measurement. The value found after 48 hours can never
be more restrictive than the value found after 96 hours. It must be noted that
all organisms used in these tests are significant to the indigenous aquatic com-—
munity since they are sensitive to toxic substances which may be expected to impact
the indigenous community.

The toxicity reported here is in excess of allowable limits.



Table 2. Data recorded during Afi-howr, _WM_,T_‘_H pulex, gtatic acute toxicity bloassay performed on the Ponsacola Maln Street
Preatment P , kEscambia County, Florida, NPDES Permit #FLOV21440 30 Jan, Lo 1 Feb, 1980
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or Contalner f.ive Organisimg (ivg/1) (mg/1 as A\.WGC,.,V (mg/1 as CatOy) .
) Humber e e e e e e e e e e s i e
0 17.5 46 42 96 {u 24 40 72 960 24 48 T2 96} 0 24 4B T2 96 o 24 an 72 esjo 24 Ay 7296

NS R v AP bz 8 123 - e
et | e e e e o1 8.2 ‘ - Ty
._‘..M\ o y%.ie!l _:x N c o T 1.6 B.Y 8.00 8.2 o A ST
5.6 1 10 (3} 1.7 8.9 8.02 8.2

10.0 A 10 0 J.h o B9 7.94 8.2

MC.: B 10 0 4 /.5 B.9 7.93 0.2

_\:\Ax.< 1 \H i _:!:‘ :‘ T M\q...u , H.9 7.83 4.1 1 ) B
‘_w.w.ﬂ 1 _w o 10 o ‘:‘ T \‘”P‘v llm.c 7.8 8.1 o N B D
S O (P VA 7.60 6.1 R
uyu .Mv S - _“ o :H »|l:.§!1lf T \.‘M. 8.9 7.67 8.0 N I
MT‘.MV o »m‘, - _.‘.‘1 N 8} T \.Ma !c.c 7.50 8.0
‘r\»v..: R o —‘, o :M.. :.1y1|v o \1.w5 B.4 7.46 8.0 A
_:@ o « x>1 h 10 . \V\R‘v T \H ‘_ ;ix: H 7.23 7.8 BE 4 7 T ‘w‘.‘_,‘w‘,!lil T
joun - ) BC»» —,C ‘1:,:'118 S \x.\‘ﬁuww.: 7.19 7.8 1 R R

ttemarks:

1. 7Total residual chlorine of 100% offluent 2.00mg/1. Free chlorine was not delectable.

2. Tewmperature range during Loest 20,07 to 21,09,

1. Test was terminated at 24 hows due to complete mortatity of all organis except control groups at 17,5 houry,
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