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INTRODUCTION

The Northeast Florida State Hospital is located on Highway 121, south of
MacClenny in Baker County (Fig. 1). Permitted discharge from this facility
arises from a domestic sewage treatment plant with a 1.0 MGD capacity. The
plant serves a population of 1000 to 5000 persons, with an average flow of 0.2
MGD. The effluent leaves the oxidation ponds through two discharge ponds via
a drainage ditch to an unnamed stream, which is a tributary of the Little St.
Mary's River.

on 15 January 1980 the Biological Section obtained grab samples from
the Northeast Florida State Hospital and performed a static bioassay to determine
the toxicity of the effluent. The results of this test are reported here.
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METHODS AND MATERIALS

Test methods used for conducting this static biocassay are extensively
described by Peltier (1978). The organism selected for this study is among
those recommended by Peltier (1978) and the U.S. EPA (1978). The life
history of this test organism and maintenance procedures used to culture it
are detailed below.

History and Maintenance of Bioassay Organisms

Daphnia pulex (Water flea)

A breeding culture of Daphnia pulex was obtained from the EPA laboratory
in Athens, Georgia on March 9, 1979. This culture has been maintained
continually since its arrival, in 2% gallon all glass aquaria using a 16:8
hour light-dark cycle. Organisms have been fed a liquified blend of Purina
Trout chow®R and Cerophle twice daily. Daphnia used in this biocassay were
siphoned into a large culture dish through a series of nested stainless steel
screens to isolate the proper size and age organisms (neonates). These
necnates were then pipetted individually from the culture dish and placed
randomly into the test chambers at the beginning of the test.

Test Methods

A 48 hour static biocassay was conducted from 15 January to 17 January 1980
on a grab sample of effluent from outfall #001. The sample was collected by
Bureau of Water Analysis personnel on 14 January 1980 using standard wastewater
sampling procedures. The unpreserved sample was iced and transported to the
DER laboratory in Tallahassee within 24 hours of collection.

Freshwater for dilution of the effluent sample was obtained from the same
City of Tallahassee well that is used to culture the test organisms. The
concentration series selected for this study are those recommended by APHA
(1976) (Table 1).

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
chambers, 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
cach test chamber at O hours, 24 hours, and 48 hours. Total alkalinity, total
hardnens and conductivity were rocorded ol the beginning of the teat tor the
contiols and high concentrations. Thene values were pecorded daily on the bios
assay data forms and are presented in Table 2. The organisms were not fod
during this test.



Table 1

CONCENTRATION SERIES AND VOLUMES USED FOR THIS STATIC BIOASSAY

Water flea (Daphnia pulex)

Concentration Dilution Water Effluent Total Vol.
Control 200 ml - 200 ml
5.6% 189 ml 11 ml 200 ml
10.0% 180 ml 20 ml 200 ml
18.0% 164 ml 36 ml 200 ml
32.0% 136 ml 64 ml 200 ml
56.0% 88 ml 112 ml 200 ml

100% - 200 ml 200 ml
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RESULTS AND DISCUSSION

This particular grab sample from the Northeast Florida State Hospital
proved to be toxic to Daphnia pulex. Twenty-four and forty-eight hour LCgg
values of 42% and 27 - 30%, respectively, were calculated for this effluent
sample (Table 3). Since no chemical analyses were performed on this sample
and no chlorine was detectable the cause of the observed toxicity is unknown.

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
discharges 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 hr LCgqg) --.". Mixing zones are not relevant to this
criterion, and the restriction on acute toxicity, therefore, applics at the
point of discharge. Bssentially this provision means that an effluent at the
poing of discharge can not cause 50% mortality in the test organisms cven if
the effluent is concentrated three-fold. Since the testing procedure used
hore does not involve any concentrating of the effluent, and since mortality
is only measured for 48 hours, any toxicity reported here may be considered
to be substantially in excess of allowable limits.



Organism

Daphnia pulex

Table 3.

Data Analysis

Rinomial method

Moving averagde
method

Probit method

LC

50

Data

4 . L
24 hr C50

42.3%

42.4%

42.3%

48 .
hr LCSO

27.4%

31.7%

30.1%
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