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INTRODUCTION

The Cecil Field Naval Air Station Sewage Treatment Plant serves
the personnel of Cecil Field NAS, and has a design capacity of 0.82
MGD. Additionally, this plant provides secondary treatment for a
variety of effluents generated as a result of the Naval Air Station's
standard operating and maintenance procedures. A list of effluent
sources, suspected contaminants and permit limitations is provided
in Table 1. According to NPDES permit specifications this facility
is required to remove 90% of the BODg and suspended solids
content of the influent. additionally, the effluent shall not
contain more than 0.5 mg/l copper and 0.001 mg/1 phenols.

The plant discharges treated effluent to the Caldwell Branch

- of Sal Taylor Creek (also known as Rowell Creek) which is a
tributary of Yellow Water Creek (Figure 1). Yellow Water Creek
eventually joins the North fork of Black Creek. Maintenance of good
effluent standards is especially important in this case because of

~ the low flow and consequent minimal dilution capability of Yellow
Water Creek. Indications are that Black Creek has exhibited signs
of water quality degradation as a result of nutrient enrichment for
some time. However, water gquality data regarding the extent of this
eutrophication and the suspected cause(s) are not available at this
time,

on 27 October 1979 the Biological Section cbtained effluent
samples from the Cecil Field Facility outfall #001 at Rowell Creek
and performed static bioassays to determine the existence and extent
of toxicity to the biota of the receiving waters. Toxicants suspected
in this effluent include chromium, zinc, phenols and chlorinated
organic compounds. The results of these tests are reported here.

METHODS AND MATERTALS

Test methods used for conducting these gstatic bioassays are -
extensively. described by Peltier (1978). The organisms selected
for this study are among 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.

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 their 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 chodg)and Cerophyl® twice
daily. Daphnia used in this bicassay were syphoned into a large
culture dish through a series of nested stainless screens to isolate
the proper size and age organisms (neonates). These neonates were
then pipetted individually from the culture dish and placed randomly
into the test chambers at the beginning of the test.

Pimephales promelas (fathead minnow)

A breeding culture of approximately 100 adult fathead minnows
were obtained from the EPA laboratory in Cincinnati, Chio on 12 May
1979. The fish were transferred to three 125 gallon aquaria filled
with unchlorinated City of Tallahassee well water and reared at 24-25°C
ander 16:8 hour light-dark cycle. Water circulation, aeration and
purification was accomplished with he yy-duty outside motor filters.
These fish were fed Purina Trout Chow® at a rate of .75g/30 fish twice
daily. Breeding was encouraged by placing several halved clay pots
in each tank to serve as a substrate for eggs and to provide cover for
the fish. Tanks were examined twice daily (at feeding time) for
eqg production., Clay pots containing egg clusters were immediately
transferred to 15 gallon aerated aquaria for hatching., A new aguaria
was prepared for each week's production of eggs thereby segregating
fish into even age groups to be used for testing. After hatching
fathead fry were fed twice daily with freshly hatched Artemia (brine
shrimp). The fish used in this test were all four weeks old at the

time of the test.

Test Methods

Two separate 48 hour static bioassays were conducted from 23 October
to 25 October 1979 on a grab sample of effluent from Cecil Field
Naval Air Station S.T.P., outfall #001. The sample was collected by
Mr. John Shailer of DER's St. John's River Subdistrict using standard
waste water sampling procedures. Separate samples were obtained for
chemical and biological testing. Samples for metal analysis were pre-
pared with HNOj3 (2ml/liter). Sample for organic chemical analysis and
the bioassays were unpreserved. The samples were iced and transported
to the DER laboratory in Tallahassee within 24 hours of collection.

Fresh water 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 2).

Four replicates of six concentrations and a control were implemented
for the fathead bioassay. The fish were transferred individually or
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Table L.

List of Additional Sources of Was
Cecil Field Naval Aiz station

+s Water for Treatment by the
Sewage Treatment Plant

—

Discharge Souxce

Functions of Source

suspected Contaminants

Parmit Limitations

Potable and industrial
water treatment facility

Removal of suspended
solids (TSS), odor, taste,
hardness and dissolved
solids

Brines and ion exchange
regeneration wastes

Cooling systems

Removal of waste heat

Blow down, once through
cooling water and wastes
from cleaning of system

Bcilers

Heat water for steam

Blow down, bleed off
and cleaning wastes

venicle and equipment
cleaning facility

Cleaning of aircraft,
notor vehicles and
other 2quipment

Methods include washing,
brushing abrasion, steam
cleaning, paint stripping,
chemical degreasing and
others

Painting and corrosioen
sontrol facility

For painting and
corrosion control

Waste paint and corrosion
control chemicals

Dezrolaun storage and
nandling areas

Storage and transfer
of fuels, lubricants,
solvents and other
setroleun oroducts

Surface runoff

vehicle and aquipment
maintenance areas

Maintenance and
engineering of
equipment

Surface runoff

7ire lighting
training area

Fire contzol and
training

Fire extinguishing
material

Swimming pool

Recreational and
training

Filter backwash

Storm sawers

Storm water drainage

Surface runoff

Daily Average Daily Maximum
755 30 mg/l 50 ng/l
Chromiuan = : 1.0 mg/1
zinc  0.5mg/1 1.0 og/1
Copper 0.5mg/1 1.0 mg/1
geat 35°C 18°%C
Chlorine
rasidual - 0.2 mg/1
Heat 35°¢ 389¢C
0il and
grease 10 mg/l 15 mg/l
TSS 25 mg/l 10 mg/1
. Phenols 1.0 mg/1 2.0 mg/l
BOD¢ 30 mg/l 45 mq/L
Fecal
coliforms
200/100ml -
0il and
grease 10 mg/1 15 mg/l
TSS 25 mg/l 40 mg/l
phenols 1.0 mg/1 2.0 mg/1
¢il and
grease - <15 mg/l
cil and
grease - <15 mg/l
0il and
grease - 15 mg/1
BODg - 45 mg/l
7SS - 50 wg/1
TSS - 40 mg/l
Chlorine
residual - 0.2 mg/l
0il and
grease 15 mg/1
78S 50 mg/l




Table 2

CONCENTRATION SERIES AND VOLUMES USED FOR THESE STATIC BIOASSAYS

Fathead Minnow (Pimephales pronelas)

Concentration Dilution Water Effluent Total Vol.
Control 500 ml , - 500 ml
5.6% 472 ml 28 ml 500 ml
10.0% 450 ml 50 ml 500 ml
18.0% 410 ml 90 ml 500 ml
32.0% 340 ml 160 ml 500 ml
56.0% 220 ml 280 ml 500 ml

100,0% - 500 ml 500 ml

Water flea (Daphnia pulex)

Concentration Dilution Water Effluent Total Vol.
Control ‘ 200 ml - 200 ml
5.6% 189 ml 1l ml 200 ml

10.0% 180 ml 20 ml 200 ml
18.07% 164 ml 36 ml 200 ml
32.0% 136 ml 64 ml 200 ml
56.0% 88 ml 123 ml 200 ml

100.0% - 200 ml 200 ml



s syaewod

g L] o"8} €° 56°G | L7968 S S S a 0°8T

gL L]se-LisE"d 8°G6 | s°9i9°8 S s S A 0" 81

tels6 L|sv O £€°6] 0°919°8 S S S 0" 01

g L o"8] vy 8°Gsfss"9]lTc"6 S S S ki 0" 01

g L} 0o°8| $°8 9°g] z°9|1°6 s S S q 0~ 0t

gL L] 6Ly v°8 ¢°s| 9°s|L°8 S S S Y G0l

g L]s6 L] 978 t°s|sc-9]o’e6 S S S 9°S

ca*t] 0°8] 9278 sl s°9|1°6 S S S | 9°S

G8 L] 6°L 9578 6*slst-9ole"8 S S S ;] 9°s

g L] e-t| 278 £°gls6 s|L s S S S A4 9°s
6°L} 6°L| 9°8 sg*g) €°9fL’8 S S S TOoX3UCD
g6 L] 0°8} 9°8 GgL°Gg| L 9}e"8 S S S K| 1ox3u0)

—
0°8ls6°L]| 978 s6°G| 9°9|1°8 S S [ [ oIzuod
- ——
Do5T ©3 olZ ashuvy o'yl L]l s°® 6°G| 6°9]6°¢L < S [+ Y 10a3ua)
96 TL 8y vz - O] 96 cL 214 ve 01l 96 cL 514 | 24 0 |96 cL ay ve Zi 96 FA'A 8y ve Z 96 L av | 44 o
Taquiny Y
(€Egoen sw 1/bw) AMODNU su T/bur) {1/6w) susfuebio aaAfl aauyelzuod 1o
aanjexadua], sgoupaely TLIOL AJFUFTEAIV T1e23l0%L nd uabAx0o pasniossyd 3o Iaqump 3salL *2u0d
9960Z00# ITWMISI SHUdLN 6L 6T 29903100 2 ©3 I18qO3IO0 €7

1o q°L°S PIATA T[TIBD U0 pauxojand Aesseoyq Aay

O FXO3} ejnoe DI s

sFetawoxd sejeudowtd ‘xnoy gy burinp popiooosx eyea

ep¥IoTd

¢t Aquno)d Teand

*g 9199t




T SR

ot} 8°L]SS"L v ejrt9] LTL S S 0" 00T

: g LlseLtL)] st 1°sl|9°sfee"L S S k] o 0”001

9 L]s8°L|SS L 9°6g|9°9| s°¢L S S q 0° 001
9°t| 8 L] 97¢ 9" glv-9lseL S S A4 07 00T

LTL] etL|sLtL g°s|t*9| £°8 S S 0°9S

so°L] 6°L|SL L G9°Glv°93 v°8 S S 4 0°9S

P

9] 6°L] B°L sg*gle9) €78 S S ;] 0°9S

-t} e°t] 8L Q.M 9*9] 9°8 S S A Q° 9%

st ee] zve 6-s|v-ol 68 s|s o0°z¢

h L) 6|18 s9°s|1"9| L8 S S a 0°z¢E

LTy e-Ljpcs £€°sJt9} s°8 S S d 0°zt

U.h s8°L ] CT°8 6°vlo°s] v°B S S A 4 0°CE

seLloslve 66°G{9°9] 1°6 S S 0°81

D0SZ O3 oZT obued sLotfse e lseta s£°5l0°9j50°6 s S a o°81

26 L 14 | 24 0 | 96 L av 1 44 o| 96 ZL 1314 rve 0 {96 Ty sV ve 96 (44 8y ve a.] 90 (42 ay ve xoquun .
(Epopen sw 1/bu) (€ooen se 1/bw) (1 /bw) swsyuebxo aay1 JaUFeIUOD io
eanjexadual sgaupaell [e3liol AyypugieIv Te30L nd uabAxQ paarossid Jo alqumn JI69L ouad
*d*L"S PI®Td T¥23D

(-3uod) € STqelL




3 gy xewsy

TeANny

1.4 L"S EAVﬂh 1§08D uo powxogzaad Ae

9960Z00Td # I TWASL SHAIN

sseotq A3TOTX01 23n0R OTILIS

6L 6T X20q0320 GT 03 21920320 €2

epyIord ‘A3unod

s¥s1nd etuydea ‘anoy gy buranp papaocoax eled

vy etael

;0°8 sz 8 [g9°¢L g*L js" B U8 o1 o1 | ot vl OMOCH
08 |sT°8 vo.h GGt |9"u k"8 ot o1 od‘ [ § 0" 001
18 [se*sl 0°8 gL L8 i"6 ot o1 jJ ot Tl 0" 9S
i"a jv°e8 o8 gL LB 6 ot ot | o1 Tt 0°9S
c1"e j s8] v™8 gL |9°8 P 6 ot o1 § Oo1 ot [+ A
cyca ]l s°8 (Y8 s°L |8°BF"6 ot ot | o1 6 0"zt
N.W ks*s8 | 978 kv L |S°8 P76 ot ot } OT -] 0°8T1
cz g jss"8 | 98 gLl spP o o1 o1 ] O1 L 0" 81
g'gles 8| L8 o L L8 JeT ot o1 gtr i} ot 9 0° 01
g'glss"8 ] L"8 Lt ja s g ot o1 01 | Ot -1 0" 01
g'8] e"B| L8 cg e |8°8 |27 01 ot otr] ot v 9°S
gea) s8] Lo 9L | 678 101 o1 o1 o1 ) € 9°G
v's]sB8fL"8 g j8*8 ot ot ot ] ot 4 TOXIUOD
DoSZ 03 ,LTT keg ]l €| L8 ge*L | 978 joToOT ot ot | o1 T 10a3U0D
96 zL 8y v o} 96 zL av vz 0| 96 L av ve o |96 L 234 vel ¢ 296 <] av vq z 96 <L ev ve (4]
ZaCQUNN %
(EopeDd se 1/bw) anvﬂU e 1/bu) (1/bw) susjuebio 2a¥1 asuTeIUO)D ao
fl!li sanjuiaadwal, ssaupavil [viodL A3puEreiv [e3oL nd usbAxpo pearossid JO JDgWON 3831, ﬁMWMMWIII




Table 5. Results of Chemical Analysis of Cecil Field
NAS S.T.P. Effluent

Parameter Results | Reglicate
Zinc 15.6 ug/1 16,2 ug/1
Chromium < 5 ug/l <5 pg/l

Pesticide screen = very small early unidentified peaks similar to but

not PCB's

Phenols - None detectable



py twos by net into wide mouth quart jars containing 500 ml each of the
appropriate test concentration (Table 2). Fatheads were loaded 5 per
chamber resulting in 20'organisms per concentration.

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 mi 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
organisms per test concentration,

Dissolved oxygen, pH and the number of live organisms were
recorded for each test chamber at O hours, 24 hours and 48 hours.
These values were recorded daily on the Bioassay Data forms and are
presented in Tables 3 and 4. Organisms were not fed during these tests.

Results & Discussion

This particular grab sample of effluent from Cecil Field NAS
s.T,P. gave no indication of toxicity during these tests. In fact
not a single test organism, Daphnia or fathead, died during the test
period, even at a concentration of 100 percent effluent.

Results of Chemical Analysis (Table 5) indicated that parameters
measured were not present in toxic amounts.



