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INTRCDUCTICN

lay Sewage Treatment Plant is locatad at Sauiley
rield Naval Air Station in Southwest Escambia County (Fig. l). The
oplant is operated by the Navy Public Works Center and provides secondar
sewage treatment Ior +he wastawater generated at the naval facility.
Apcroximately 0.21 MGD of effluent is discharged to the watsrs oz
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Perdi

On January 30, 1980 the Biological Section obtained 24 hour
composita eiiluent samglas from the Saufley Tield Plant and cenductad a
static biocassay to determine the existence ard extent of toxicity to
~he biotz of Perdido 3ay. The results of this test are reported here.
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METHCDS AND MATEIRIALS

Test methods used for conducting this static bioassay are extensively
described by Peltier (13978). The orgarism selaczed fsr this study is
ameng those recommended by Peltier (1978) and the U.S. ZPA (1878). The

t

ure it are detailed below.

History and Maintenance of Biocassay Organisms

Daphnia sulex - (water flea)

A breeding culture of Daphnia pulex was obtained Zrom the EPA

laboratory in Athens, Georgia ¢on March 3, 13879. This culturs has besan
maintained continually since its arrival, in 2% gallon all glass aguaria

using a 16:8 hour light-dagf cycle. Orﬁgrisms have been fed a liquiZfied
blend of Purina Trout Cho and Cerophyl™ twice daily. Daphnia used in
this bicassay were siphoned into a large culture dish through a series of
nested stainless steel screens toc isolate the proper size ané age
organisms (neonates). These neonates were then pipetted individually
£rom the culture dish and placed randemly into the tzst chambers at the
beginning of the test.

Test Mezhods

A 48 hour static biocassay was conducted from Januvary 30 to February 1,
1980 on a 24 hour composite sample of effluent from ocutfall #00l. The
sample was collected by Mr. Rich Bradburn of the DER Pz=nsacola Office
(Nerthwest District) on January 29, 1520 using standard wastewater sampl-
ing procedures, Separate samples were obtained for chemical and biclcgical
testing. Samples for metal analysis were preserved with HNO, (2ml/liter).
Samples for organic chemical analysis and the biocassays were unpreserved.
The samcles were iced and transported o the DER laboratory in Tallahassee
within 24 hours of collection.

W

Tresh water for dilution of the 2ifluent sampls was obtained frcm the
same Ci=v of Tallahassee well that is used zo culturs the test organisms.
The concentration seriss selectsd rfor this study are those racommendad
by APHA (1976) (Table 1).

w0 recllicates sach with six cecncantraticns and 2z zontrsl wers ussd oo
test with Dachnia pulex. Flint glass jars of 250 ml zzpacitv wers
used zs tast chambers: 200 ml of the approrriate tsst concentraticn was
claced in each chamber (Table 2). Dazhnia wers transisrred Individually
tv glz3ss oipette and were lcaded 10 cer chamrker, resulzing in 20 per zest
concentration.

ive crgznisms

Dissclved cxygen, =2H, and the number of 1i
Zocr =zach tast champer zt 0 hours, 24 hours, a2nd 48 hours.
a2

tctal hardness and conductivity wers recorded at the Zeginning
Zor zhe controls and 100% effluent ccrncentraticns., These val
e daily on the bicassav data Zorm and zre pressented

r sms were not fed during this test.




Table 1

CONCENTRATION SERIES AND VOLUMES USED FOR THI
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water f£laa (Daphnia zulex)

Zoncentration 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 =1
56.0% 88 ml 112 ml 200 ml

100% - 200 ml 200 ml
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Table 2,

hata recorded during An-hour, baphnia

Sewaqge  Treatment Plant, Escambia County, Florida.

pulex, statis acute toxicity bioans

ay performed on the Sanlley Field Maval Air firat j.on

30 Jan. to 1 Feb, 1980, HEDES Permbt 11900002500
Cone, Tent Hunboey of Dinqoltved Oxygan pH Total Alkaliniry Total Hardnenn Condnetrivity
or Contalner Live Organinma (mg/1) (/1 as CaCO4) (g /1 an Catoy) {nmhos)
h) Number ———
0 2.5 IR 72 96 |0 24 48 72 a6 1 0 2 a0 72 9% ] 0 24 40 72 a6 | o 24 a9 72 M R) 24 Af 12 a6
Control A 10 10 10 7.9 A9 .14 A.2 123 120 232
Control R 10 10 10 7.9 H.N .16 1.2
A6 A 10 1 ) RO .0 8.09 n.2
5.6 n 10 n 0 0,0 H,9 #.09 n.2
10.0 A 10 0 0 A0 A.9 B.0S BR,2
10,0 2) 10 0 0 A.t n.9 R.OS n.2
18.0 12} Hy 4] 0 8.0 n.o 7.98 8.1
18,0 B 10 0 0 4.0 #H.,9 7.97 #.2
12.0 n 10 0 0 A.1 1.9 7.04 u,1
32.0 3] 10 0 0 8.2 18,9 7.83 A,1
56.0 A 10 0 0 a,4 8.9 7.61 8,0
56,0 B 10 0 0 8.4 9.0 7.56 8.0
100 A 10 0 0 8.7 8.9 6,55 1.4 20 1) 172
100 n 10 N 0 A.7 81,9 .02 7.3
Remarkn:
1. Total and free chlorine residuals at 100% effluent concentrations were 2.1 and 1.7 mg/1 respectively,
2. Temporature range during test 20,07 ta 21.0°C,
3. Test wan terminated at 24 hours dun to complete mortality of all organisms excopt control qgroups at 1H hours.




Table 3 .C_. Data

20
2.5 hour LC 50 and 93%
Orcanism Method of Data Analysis cenfidence intsrvals
Daphnia pulex Binomial 6.0% (0-10%)
Moving zverage *
Probit *

* When there are less than two concentrac ‘ons at which zhe cercent dead

is between 0 and 100 neither the moving average nor prebit methods
can be used.




RESULTS AND DISCUSSION

Results of the bicassay of the Saufley Field NAS effluent indicated that
this particular sample was toxic to Daphnia pulex. Within 18 hours all organ-
isms in every concentration but the controls were dead. The LCsg values calcu-
lated for 2.5 hours was 6.0% (Table 3). The 18 hour LCgg was calculated to be
less than 5.6%. The 96 hour LCgg for this facility would therefore be < 5.6%.
The suspected toxicant in this case is chlorine since concentrations of 2.1 mg/1
and 1.7 mg/l, total and free chlorine respectively, were determined for this
sample. These concentrations of chlorine are known to be very toxic to the
organism tested (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
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 organ-
isms in 96 hours (96 hour LCsp)...". In the absence of a mixing zone, this
1/3 of the 96 hour LCsg 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 dis-
tinction between presence or absence of a mixing zone is not relevant here, how-
ever, since the testing procedures used does not involve effluent concentration.
The 1/3 of the 96 hour LCsp criterion is three times as stringent as the 96 hour
LCsg criterion, and therefore, in the absence of a mixing zcone, the procedure usedA
is very lenient. The procedure followed is also lenient in that testing is
only done for 48 hours. The 96 hour LCsp derived from this testing is therefore
reported as "lass 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 community 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.
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