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Introduction

City of Atlantic Beach WWTP, Atlantic Beach, Duval County, Florida, NPDES
4FL0038776, on 27 February to 1 March, 1990.

This facility is located at 1100 Sandpiper Lane and has a design flow of 2.0
'MGD with an estimated average flow of 1.42 MGD. The recovered water is

discharged to the St. Johns River.

Toxicity bioassays using the bioassay test organisms, the waterflea,
Ceriodaphnia dubia, and the fish, Notropis leedsi, were performed on a sample
of discharge from this facility. Addition testing was performed on the sample
using the Microtox® assay test organism, Photobacterium phosphoreum.

The toxicity tests discussed in this report were performed in accordance with
methods described by Peltier and Weber, 1985, Methods for Measuring the Acute
Toxicity of Effluents to Aquatic Organisms, 3rd Edition, and by the FDER Biology
Section, 1985, Quality Assurance Manual for Performing Acute Toxicity Tests, 2nd
Edition. The Microtox® assay was performed in accordance to methods described
by the Microbics Corporation, Carlsbad, California, in the Microbics Systems
Operating Manual, 1982.

Results and Discussion

The chlorinated sample from this facility was toxic to the test organism, C.
dubia, producing an LCs, of < 100%. The sample adversely affected the Microtox®
assay organism, P. phosphoreum, producing an ECs, of 49.4%. The chlorinated
sample was not toxic to the fish, N. leedsi.

Bioassay tests were also performed on a portion of the sample that was
dechlorinated using the sodium thiosulfate method. Tests using the
dechlorinated sample indicated that it was not toxic to the test organisms, C.
dubia or N. leedsi. The dechlorinated sample was stimulatory to the Microtox®

assay organism, P. phosphoreum.

The total residual chlorine in the sample was 0.3 mg/l (Hach). The
concentrations of total and unionized ammonia were 6.47 mg/l and 0.32 mg/l,.
respectively. No further chemical analyses were performed.

The cause of toxicity in the sample from this facility was attributed to the total
residual chlorine concentration in the sample.

Conclusion

The sample of recovered water from the City of Atlantic Beach WWTP was
toxic on 26 February, 1990. The toxicity was attributed to the total residual
chlorine concentration.



Table 1. Concentration Series and Volumes Used for These Static Bioassays.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water
Control 150 ml
10.0% 13.5ml
30.0% 10.5ml
50.0% 7.5ml
70.0% 45ml
85.0% 225 ml
100.0% 0.0 ml
Notropis leedsi (bannerfin shiner)
Concentration Dilution Water
Control 500 ml
10.0% 450 ml
30.0% 350 ml
. 50.0% 250 ml
70.0% 150 ml
85.0% 75 ml
100.0% - Oml

[X]

Sample

0.0 ml
1.5 ml
4.5ml
7.5ml
10.5 ml
1275 ml
150 ml

Sample

Oml
50 ml
150 ml
250 ml
350 ml
425ml
500 ml

Total Volume

15ml
15ml
15 ml
15ml
15 ml
15ml
15 ml

Total Volume

500 ml
500 ml
500 ml
500 ml
500 ml
500 mi
500 ml
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Table 4. Microtox test results, Atlantic Beach WWTP, Duval County, NPDES
#FL0038776, on 27 February to 1 March, 1990.

Final Reclaimed Water

% Sample Chlorinated Dechlorinated
5-min 15-min 5-min 15-min
0 26 15 31 17
0 24 15 26 15
0 22 14 27 14
12.38 B 15 7 17
12.38 23 14 27 16
12.38 25 14 30 17
24.75 18 11 27 17
24.75 17 12 26 16
24.75 19 13 26 17
49.5 12 09 31 20
49.5 09 06 30 18
49.5 09 06 31 19
99 04 03 28 16
99 06 02 27 16
99 03 02 26 16

EC50 Chlornated (15 minute, 15 °C) = 49.40% sample
EC5() Dechlorinated (15 minute, 15 °C) = stimulatory

ECsp (15 minute, 15 °C) is calculated using the Data Reduction Computer Program developed by
Microbics Corporation for the Sharp Model EL-5100 calculator (Microbics Systems Operating
Manual, 1982, Microbics Corporation, Carlsbad, CA).



Table 5. LCs¢ Data for Bioassay of Atlantic Beach WWTP, NPDES# F10038776, on
27 February to 1 March, 1990.

Method of 48 Hour LC5( (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
Ceriodaphnia dubia noncalculated <100% 4

a The LC50 is < 100% since all the organisms died in the lowest test concentration (100%).



DER Biology Section — Acute-bioassay Bench Sheet

Jample Source: A HC-M(K Reien TP Sample Coliection: Date A fic Tme_{ 295

Address/City:

[LOb gal\C(i?llOPr Dﬁl%g A1 kide L Test Beginning: Date 2/27/7( Time JJ3L

County:

PDES Pormit #:

lomarks? C, \

DuvAL Test Ending: Date 3// (4 Time__f [2 %2

omactDlstrict: _Kizee GURIR of M

Test Organism: /"c,xce(op/um dubia

Lite Stage/Age: __izee £ ZY had

Froga 3248 Outfall#: _C C

ast Number: [ of _Z_ Test Type: Screening { Definitive

Instrument Cailbratlons:

Statlc Renewal | Flow-through . qu( - DO C_ond‘ Tome I
‘ one 7 LY 5R2 (NeBE 2kl 23

e

—t~

aate %2 G5 970t 21 287¢i30 2 Ge 22

Investigators’ Signatures
/fj;-‘tlﬂ {{ del&_

F b bdud v fhacfilae sone k1 9. 200¢ [1%eRsel
Number Uvn' O (mg) pH Temp. (°C) Cond. (umhos/cm)
Conc. | Chamber # 0 24 48 0 l(* 48 0 24 48 0 24 48 0 24 48
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g g1 15 19llg A2 g3
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" 1S 19 18916yl gy15L Y 595|162
T0%s 1S 1S |59 1 eblpklsl] [geldes] 2o
5 ;1o 1519018 £.0 g4 |
' ;18 15 19¢|8Y rpifd 54
[ s o |8 |5eipy sylg! gy 760 740
$5% 15 |5 (83 £ ppldl Felac] By |
L 7 1S [ 189 (f4 @yl gy
t 515 1S 15918y g.( ¢
! 15 [S |aSloyleyicl gy 79¢|  l§vo
[ 7[5 5 159 Fulpgls0 Fuldll]l o=t
X S5 (S [sqduldeled 2
g S [ 2¥lsy & F¥150 7 ¢
" s1e 15 |89 1f g0 7, 97| 95
Measured by | u) | Ak [ MF HF [MF M l}\F M FE|HF K FiHF MF
Recorded by: | I1\F] el mElsw A e Melsw clow! M
e
Water-quallty Parameters

Well Water | Cond. Water | Sample | Method Measured by

\"{\OAX\,,“‘ X’QQML_ Field Tot. Resid. Clz: -— —_ @ L K&

/4‘%‘ C‘MM Lab Tot. Resld. Clz: .50y M/{'bi)c mE
A~ 4 Akainty: /1S | T)C 120
Hardness: /)¢ /10 26C

oviewer

%/ Total Ammonia: O b Odi, LY/ ﬁ&fc‘;ﬁifc S o v

5‘0&7:‘ - -579

12,5621.3 g



DER Biology Section — Acute-bioassay Bench Sheet

Sample Source: ﬁ tlaytic Reac L WP sample Collection: Date_/ [2/ 75 Time__{245
Address/Clty: , Test Beginning: Date gﬂ[zg Time_//25
’ Test Ending: Date 2/1 /92 Time_//. 20

County: £
Contact/District: Test Organism: IU#m'ms Lecdsi
NPDES Pormit #: Outtall # Lite Stage/Age: 17 days
Test Number: _,2_01 _jj_ Test Type: Screenlng{DeflnItlve;' Instrument Callbrations:

Static Renewal | Flow-through oh PH Do Cond Temp
Remarks: r
OQ‘C’ C‘.Hur 28 hr
48 hr
Number Live DO (mg/t pH Temp. (°C) Cond. (pmhos/cm)
ComeTChamber#| 0 | 20 | 48 | 0 |24 |48 | 0 |24 | 48 1 0 | 24 |48 } 0 4 |48
el 4 151515 (765002717982 1gx1268/5T04.¢
v | 87 15 1615 [970gSl77179|8218 16| Bro
o 10 15 15 15 1g3]¢312¥]179] 92 &u205| 130094
O[30 (o 15 (S l9ils}[#F] 78 ¢r g1 oo | B
2onl 3 15 1S 1S |g9lg3|79]7¢[42|g¥l2esy2 0029
v {79 15 IS5 1591831781293 18¥ 4g¢ | Ip30
5% 505 1§ |5 (54083 g 778 118212000559
t 23 15 IS (g [delsa (241 7.78.018N 515 570
27 2 1515 16 1L B2y 7t 3 HA0/ 7m0
13 v SIS (o latigo g 2| |709]
gor | /M 15 1S 16 |98z 7¢8 ] gvialid 431199
” 79 15 (S 1S 190182177]7.64.0 .21 G $20
el 87 15 1S |5 19 [3-3172 175 %0 |§ ¢2a13/3.4 7§ |
v 1yl <1516 [9Aalg.277\758( |8V TS

Vemasa vy | Dt | | if [ [IPLHF [k [MPIpE 0P IMFILHE | IME
.~ Recurded by: | A ™ s | MM | - IMe s MN=-Me | S a
Invesiigators’ Signatures ]
e dd Welln
W\CLM Ly Q&Cﬂ Field Tot. Resid. Clz:
M G[n«ﬂ.y; Lab Tot. Resid. Cla:
4 7 |

Alkalinity:

~> Hardness:
(ﬁ%‘a Total Ammonia:
lowar _

Water-quality Parameters

Waell Water | Cond. Water | Sample | Method | Maasured by




DER Biology Section — Acute-bioassay Bench Sheet
Sample Collection: Date_2/2L/?¢ Time_[2Y5

Sample Source: ;Q‘HMJ[LC BC%H Laa TP
Address/Clty: - Test Beginning: Date _2{5'7,/‘1‘0 Time_/7.3¢
County: Test Ending: Date}ﬂn,ﬁ Time 2foy /|30
Contact/District: Tost Organism: L.LL&LRLLULCL.L& feca dubys
NPDES Permit #: Outfall #: Life Stage/Age: <24
Test Numbar: of _L_L Test Type:\Screening | Definitive Instrument Cailbrations:
= @@Zﬁc%;’] Flow-through PH bo Cond  Temp
Remarks: Cl\[ of 0hr
1, j-;. fir -, , 24 hr
T timinege) oF YHhean 48 hr
Number Uive CQ (mg pH Temp. (°C) Cond. (umhos/cm)
Conc. |Chamber#| 0 | 24 | 48 | 0 |26 [48 | 0 [ 24 | 48 | 0 | 24 | 48 [ 0 [ 24 | 48
Conrret ' 5 ; X ﬁ:( 5% g3 2\CL2es '
“ 515 REA’ 85183
” 613 qolgel [93[83
i, g 1> §.4 8¢ 3.3| 812 375|320
A 510 10 |&7 7-918.5 21 HC,3
5 5 10 q.0 | £ 7.9185
! 510 q¢]$) 781 8.9
X 5 10 %018 121RD 0G5

e e N I O 2 Y A M P
Recordedbyrw {Y\k Sw ”‘V SW | sw lml SW b

Invesfigators’ Signatures

Water-quality Parameters
Well Water | Cond. Water | Sample | Method | Measured by

Field Tot. Resid. Cla:

Lab Tot. Resid. Cla:

Alkalinity:
%ﬁ Hardness:
o - Total Ammonia:
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DER Blology Section — Acute-bioassay Bench Sheet

Sample Collection: Date Zél/?o Time__24{S

Sample Source:

ﬁA+ an L P)EALH LTl

Addrass/Clty: Test Beginning: Date 1/;7/?0 Time_ //3C
County: Test Ending: Date O Time //. 30
Contact/District: TostOrganism: /0o fronis [swdsi
NPDES Permit #: Outfall #: Life Stage/Age: 17 Ay
Test Number: _ﬁ_of _H__ T&\Hypo Deﬂnltlve oH lnatr;gont Callb;t;:n: Temp
Static{ Static Renewal | Flow-through
Remarks: C l 0hr
: 24 hr
48 hr
Number Live DO (mg/t pH Temp. (°C Cond. {(umhos/cm
Cone TChamber#| 0 | 24 | 48 | 0 [24 [48 | 0 |24 | 48 | 0 2¢ [ 48 [ 0 [ 24 |48
7l 38 1 51515 4.0 %3 Ay | 11133 €2 |3cg)/gn 1167
w LA 1S 1S |9.01837g 1729153183 23c|  pso
e L /8 e 15 1S a8 [g-0[7.5] 50 (34204128 (#7
v 1743 15 1S 1S lieal8d 190176152 gy ng | gFs]
Vewswedby:| i JF | e I N e |MF [ P e he ME| e M~
secorsedby: | WA/ N |5 v | ME MeA s neImedSu/ IMEImelse | M e
Investigators’ SIgnaturn
‘7 ‘f:" . Water-quality Parameters .
> , / Well Water | Cond, Water | Sample | Method | Measured by
! Field Tot. Resid. Cl:
&W Lab Tot. Resid. Cl2:
i Alkalinity:
—— Hardnaess:
%f’/‘/ Total Ammonia:

7~ Reviewer
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MICROTOX™ Data Reduction Sheet
SOURCE: C‘,% ?M 340—&4, wew 7 P

GRAPH .
CALC EC éQ (_L_MIN D) °C)=ﬁ30@ mg/L
SAMPLE DATA: Wr«»’z’ﬁ

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.):

DATE ASSAYED: }/77/40 mE: /00

VISUALCOLOR: {4z CORRECTION REQUIRED: YES ~ NO |
VISUALTURBIDITY: /] 4> SEPARATION REQUIRED: ~ YES . NO
INITIAL pH: oH ADJUSTED TO: WITH:

OSMOTICALLY ADJUSTED WITH: MOAS CDRY NaC OTHER

PRIMARY DILUTION OF SAMPLE:

OPERATOR: % W REAGENT VIALLOTNO. M-

REMARKS: |
S ___ MCROTOX® RS
SAMPLE | % SEADINGS | 15 | 13 “NOTES
CUVETTE [SAMPLE |5 MIN|1S MIN|__]|__ -
Al 2 |/ | ,
Bl O 12y |y ’
o | el VNIA
A2 >3 | /Y *
gg v 44 15 | 1y OF| |
I T —
Tf“’/‘ﬁ%ﬁ‘,‘%"—————r—————“_*’f
B {wh| i |/% 2|
o 1174 o




et an S 1A

MICROTOX™ Data Reduction Sheet

SOURCE: a,2'7 7 Gt fuTie Broet el ! P

GRAPH %
Sy e tD (O MIN__)___C)-@X%S L mgl

SAMPLE DATA: W;& &

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.):

DATEASSAYED: &/ 24/%0 me /05 27T

VISUAL COLOR: elons CORRECTION REQUIRED: YES ~ NO
VISUAL TURBIDITY: SEPARATION REQUIRED:  YES ~ NO
INITIAL pH: pH ADJUSTEDTO: _ WIH

OSMOTICALLY ADJUSTED WITH: MOAS ( DRY NaC OTHER
PRIMARY DILUTION OF SAMPLE:

OPERATOR: i (s f REAGENT VIALLOTNO. M

REMARKS:
MICROTOX™ TEST L

SAMPLE % READINGS rs | TS NOTES
uvm'rs
Al Y {7
a1 27 _,
A2 ' m | /7
B2 , /¢ .
& 1374 of ]
333 73‘3;19 /Z
. / P
B¢l 2 of)
A4 3| v
B4 . bo IV -—"
wi S |5 | f _
A5 ar |l
B5 1A
s | 772700 J

- - 7
B ( MN, °C) -l' 7 ‘
T

REVIEWED BY: = e

DATE: %//7/7{'




