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INTRODUCTION

American Cyanamid Company, Fibers Division, Santa Rosa Plant is
located near Milton, Florida in Santa Rosa County (FPig. 1).: During
the manufacture of acrylic fibers, this facility produces 2.6 MGD of
wastewater which is discharged to Escambia Bay. There is a deep
well injection system for the concentrated process water. Information
regarding effluent treatment systems and suspected toxic components
is included in appended excerpts of the plant's NPDES permit applica-
tion.

In February, 1980, the Biological Section performed static bio-
assays on effluent from outfall #00l1 at this facility. At that time,
the effluent was found to be toxic to both Daphnia pulex and Mysidopsis
bahia. At the request of DER's Northwest District Office and the
American Cyanamid Company we performed another series of biocassays on
effluent from this facility. The effluent samples were obtained 28
October 1980 from outfall #00l1 at the American Cyanamid plant. The
following is a report of the results of these tests.
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METHODS AND MATERIALS

Test methods used for conducting these static bicassays are exten-
sively described by Peltier (1978). The organisms selected for this
study are those recommended by Peltier (1978) and the U.S. EPA (1978) .
Life histories of these test organisms and maintenance procedures used
to culture them are detailed below.

Since the American Cyanamid Company's effluent is composed of fresh-
water and its discharge is to saline waters, bioassays were conducted
with freshwater as well as saltwater organisms. However, due to excessive
mortality in the control organisms (i.e. >20%) the freshwater invertebrate
(Daphnia pulex and Simocephalus serrulatus) bioassays were invalidated.
Therefore, only the methcdology and test results of the salt water bio-
assays will be reported.

History and Maintenance of Bicassay Organisms

Mvsidopsis bahia (mysid shrimp) - In September, 13978, approximately
300 adult mysid shrimp were obtained Zrom the GulZ 3reeze IPA Laboratory
in Pensacola, Florida. The mysids have Dbeen cultured under continuous
lighting in 10 and 15 gallon all glass aquaria aquipped with undergravel
filtracion and aeration. The mysid shrimp are zultured over a wide range
of salinities (10-30 G/00) to minimize acclimation ceriods to low or high
salinity effluents. Sea water is obtained from the FSU Marine Lakoratory
located at Turkev Point, Flerida (salinity range 17-31 0/00) and partial
water changes are performed weekly. Fresh water, for dilution of the sea
water as necessary, is obtained from a deep well near the DER laboratory.
The mysids are fed twice daily with freshly hatchgd Artemia (brine shrimp)
and are kept at a consctant temperaturs of 227 + 1°C. Immediately prior %o
the bioassay, a suitable number of mysids were transferred by net %o 2
culturs dish for observation and selection of individuals for the test.
Fifteen day old (three—quarter adult size) mysids were used in this test.
Organisms selected for testing were rransferred individually by glass tube
and randomly placed in the test chambers.

To ansure the uniform sensizivity of these test organisms o toxic
substances, the 3iclogical Section conducts monthly Standard Refsrence
Toxicant Bioassays using scdium lauryl sulfate as the reference :oxicant.



Test Methods

Two separate 48 hour static bioassays were conducted from 1100
hours 28 October 1980 to:1100 hours 30 October 1980 on a 24 hour com-
posite sample of effluent from outfall #00l. The sample was collected
by Mr. Rick Bradburn of the DER Pensacola office (Northwest District)
at 1100 hours on 27 October 1980, using standard wastewater sampling
procedures. Separate samples were obtained for chemical and biologi-
cal testing. Samples for metal analysis were preserved with HNO5.
Samples for organic chemical analysis and the bicassays were unpreserved.
The samples were iced and transported to the DER laboratory in Tallahassee
within 24 hours of collection:

Saltwater for dilution of the effluent in Mysidopsis bahia tests
was obtained from the FSU marine laboratory at Turkey Point (salinity =
31.5 0/00). To account for differences in salinity that might be
encountered within a mixing zone when a freshwater effluent is discharged
to saltwater we adopted the following test scheme:

Test #1 (Table 2) - Effluent was adjusted to approximately 7.0 0/00
salinity with autoclaved artificial sea salts (ocean 50 ®). Turkey
Point seawater was then used as the diluent in this bioassay. The
salinity chosen for the effluent was the approximate lower salinity
tolerance limit for Mysidopsis (Peltier, 1978).

Test #2 (Table 3) - Effluent was adjusted to approximately the same
salinity as the diluent, Turkey Point_ seawater (i.e. 31.5 0/00)
using artificial sea salts (Ocean SOQ%. This test would presumably
eliminate salinity as a variable if any toxicity was noted. This
test also employed two salinity controls consisting of a DER well
water control adjusted to the diluent_salinity (i.e. 31.5 0/00)
using artificial sea salts (Ocean 50 ¥, A set of standard controls
(i.e. Turkey Point seawater) was also used.

Test #3 (Table 4) - A salinity control series was prepared using
salinity adjusted DER well water (approximately 7.0 0/00) as the
highest concentration. Turkey Point seawater was then used as
diluent. This control series was used to account for any unknown
effects that might be produced by the artificial sea salt salinity
adjustments in Test #1 and #2.

Two replicates, each of six concentrations of effluent and a control
were used in these static tests (Table 1). Individual mysid shrimp were
siphoned or pipetted via glass tube, carefully examined for -injury and
randomly transferred to wide mouth quart jars, each containing 500 ml of
the "appropriate concentration. The concentration series selected for this
study (Table 1) are those recommended by APHA (1976). - Five organisms were
loaded per test chamber giving 10 per concentration. Salinity was measured
in all chambers at the beginning of the saltwater test. The pH, dissolved
oxygen and the number of live organisms were recorded at 0, 24 and 48 hours



(Tables 2, 3 and 4). " Although it is generéily undesirable to feed

most fish and macroinvertebrates during static toxicity tests, an

exception in necessary for M. bahia" (U.S. EPA, 1978).

mysids.

Therefore,
mysids were fed brine shrimp (Artemia) nauplii daily at a rate of
approximately 10-20 per mysid to minimize cannibalism among the

Table 1. Concentration Series and Volumes Used for This Static Bioassay

Mysid shrimp (Mysidopsis bahia)

Concentration

Control
5.6%
10.0%
18.0%
32.0%
56.0%
100.0%

Seawater diluent

500
472
450
410
340
220

ml
ml
ml
ml
ml
ml

Effluent

28 ml
50 ml
90 ml
160 ml
280 ml
500 ml

500
500
500
500
500
500
500

Vol

Total .

ml
ml

ml
ml
ml
ml
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NPINIS FELOO02593.

1100 hours 28 October to 1100 hours 30 October 1980,

pata recorded during 48 hour, Mysidopsis bahina, gtatic acute toxicily bioassay of the American Cyanamid Company,
M1]t(‘)'nl. Santa Rosa County, Florida.

Test

o et | wmter of | bmmotvea oxygen pit Total Alkatiulty | Total #arduesn sl m'ty

or Contatner 1lve Organisma tma/1) ) (mg/1 an CaCOy) (mq/1 an Cacoy) (0/00)
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comrat | a5 s s 6.5 5.0 5.1 e 7.4 7.3 7.4
contro | m o }S 8 S l().s‘s.z 5.2 7.4_17.3_ 1.5 31.5
LT Y RE CT  2 |6.4 A.6 46, . 7.5.7.3 T4
s | 8 |5 s s 6.4 4.8 4.9 7.5 7.3 7.4 30,5 i
wos | A58 S 6.8 4.4 4.6 l7.5 7.3 7.4 ' .
o | B s 5 5 ls9 5.0 4 5 76 7.3 7.4 29.0 o
w08 | A s 4 4 6.9 4.8 4.6 176 7.3 7.4 ‘ C
18.01 B |5 s 5 7.0 5.0 4.6 7.7 7.3 7.4 27.5 :
‘,732.0% A 5 s S oz as a6 lre 72 74
32.0% B s s 5 7.2 3.8 4.3 7.8 7.2 7‘.‘/4' 24,0
w0 | A s 3 3 7.7 5.0°4.3 8.0 7.3 7.3
56.08 B 5 s s 7.8 5.4 4.8 8.1 7.4 7.3 18,0
1008 A s 3 3 9.2 5.6 5.1 8.6 7.4 7.3
we | o8 fs s 3 9.2 5.1 4.7 8.7 7.5 7.3 7.0 i

KEMARES: a. Test temperature range 20.0° to 20.9 ©
b. 'All test containers aerated to 7.0% mg/1 D.O.
c. Cannibalized



Table 3 . bata recorded during 48 hour, Mygi‘(]‘v)vpﬁ_!g_ bahia, statle acute toxiclly bloassay of the American Cvinomid
(;c::?m;);, Milton, Santa Rosn Coumty, Florida. NPIES FE002593. 1100 hours 28 October to 1100 howrs 30 Octoher 1080,
oo | teat [ e of | teeotved oxggen |y Total Atkalintty Total Moetern | sapiiey
or tontatner | filve Organtnma tmey/ 1) tma/1 nn Catoy) tma/L An Cat0g) (0/00)
' B P T T Faaevam o 24 an o 24 an O M om0
U I (M N S
comtrot | A }S 4 A fo.7 4.7 A 17.6.7.3 7.4 ) e S
comrot | s }5 5 s 6.8 3.9 3.9 7.6_7.3_17.3 9
comrot | |55 S 7.0 3.8 3.2 8,7 8.4 8.2 e
Comtrel } v 5.5 S 7.2 4.4_3.7 8.7 8.4 8.2 i 7% N
s.ev | A s 5 5 Eo.zws‘,‘a 2.9 7.9 7.3 7.4 -
AU S 5 5 5 8 3.6 3.6 7.8 1.3 1.4 3.5 AR IRE
fn.my A S 5 5 6.7 3.8 3.5 19 7.3 1.4 e
AT T T 6.8 3.8 3.6 7,9 7.3 7.4 s
o | A S 5 5 6.8 3.8 3.2’ 8.1 7.4 1.4 i
mor | n J0" 0 0 ST Toa i 3.5 )
e | a |55 s 6.9 3.2 2.9 8.3 7.7 7.4
12.m . 5 5 0§ 7.0 3.4 2.9 8.3 7.7 7.4 31,5
eor | a Is s s 7.1 3.4 3.1 8.777.8 7.3 i e
ot | m 5 5 s .2 3.5 3.7 8.77.9 7.4 3.8 .-
Yo Ao ls s s 7.7 2.7 3.2 Jo.at 27 7.4 '
1o » 5 § 8 7.8 2.7 3.1 0.5%7.3 7.1 30.5
REMARKS: 4, Teat temperature ranga 19.8° to 22,5 ¢ c. Salinity Adjusted Well Water Control

h. A1l test containers aerated to 7.0° mp/1 D.0.

~

Container spilled.

d. pll adjusted to 8.5
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a4. Test temperature range 19.7° to 21.7 °C.

h. ALY test containers aerated to 7.0% mg/1 0.0.
. One mysid jumped out and stuck to jar.

[ eome. | Teat | tmher of Disnelved Oxygon i Total Alkalinity Total flardnenn Salinity
or Contatner Live Organinms (mq/1) {mq3/1 as CaCo,) (mq/) as CaCOy) (0/00y
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__f‘_"f‘_{‘ s s v s 67 30 37 7.6 7.2°7.3 0.0
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10.00 B 5 % s 6.8 3.5 3.2 7.6 7,2 7.3 " 29.0
19,08 A 5 8 % 7.0 48 3.5 77 73 1.5
in.m B 5 %5 s 7.0 4.2 3.7 7.7 7.3 7.4 27.0
oo | A |5 s s 7.1 3.9 3.4 7.7 1.3 7.4
o | a 5 5 4 7.2 A7 3.8 7.8 7.3 74 23.0
rm Lo 5 % 5 7.7 4.6 3.7 7.9 7.4 7‘;5" -
56 L R T 7.7 4.6 3.9 7.9 7.5 7.5 17.8 .
tod N 5 *;5 8.3 5.9 3.0 8.3 7.0 76
100, e 5 %5 s 8.3 6.5 4.1 I” 7.9 76 6.5




Table 5. Summary of Chemical Data for Sample of American Cyanamid
Co. Collected 27 October 1980

Parameter Value
Pesticides Not Detected
Base neutral extractables Not Detected

Acid extractables Not Detected
Metals ug/1

Sb 50k

As 50k

Be 11k

cd 1k

Cr 50k

Cu 15k

Pb 30k

Hg 0.2k

Ni 20k

Se 50k

Ag 1k

Tl 100k

Zn 29

k - Actual value is known to be less than value given.



RESULTS AND DISCUSSION

This particular sample of effluent from the American Cyanamid Company
was essentially non-toxic. Although some mortality was noted in the
highest concentration in the variable salinity test (Table 2), the
distribution and amount of mortality observed was such that a statis-
tically valid LC50 could not be calculated.

This composite effluent sample was chemically characterized by DER's
Chemistry Section in Tallahassee. These results are presented in
Table 5.

10
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