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Introduction

Buckman Street Sewage Treatment Plant, Jacksonville, Duval County, Florida,
NPDES #FL0026000, on 19 to 21 February, 1990.

This facility is located at 2221 Buckman Street. The 54 MGD capacity activated-
sludge treatment plant serves a population of approximately 200,000, and provides
secondary treatment for wastes from a variety of major and minor industrial
sources. Treatment consists of primary sedimentation, sludge aeration,
secondary clarification and chlorination. Discharge is to the St. Johns River, 500

feet from shore.

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.

Results and Discussion

The sample of chlorinated discharge from this facility was toxic to the bioassay
test organisms, the waterflea, Ceriodaphnia dubia, and the fish, Notropis leedsi,
producing LCsy's of <100%. The chlorinated sample also adversely affected the
Microtox® test organism, Photobacterium phosphoreum, producing an EC;, of

51%.

A portion of the sample was dechlorinated in the Biology Section laboratory
and bioassays were performed. These tests showed toxicity to C. dubia, producing
an LC;, of 130%. The sample also adversely affected the Microtox® test organism,
P. phosphoreum, producing an ECg, of 293%. The dechlorinated sample was not

toxic to N. leedsi.

The total residual chlorine concentration in the sample was 0.4 mg/l (Hach).
The total and unionized ammonia concentrations were 15.7 mg/l and 0.13 mg/l,
respectively. Further chemical analyses were performed on the sample.
1,4,dichlorbenzene (1 pg/l) and several unidentified organic compounds with an
estimated total concentration of 450 pg/l were detected by the organics analyses.
Metals detected in the sample were cadmium (0.1 pg/), lead (2.0 pgh), silver (0.3
ug), and zinc (17 pug/l). Because of a laboratory error, pesticide analyses were not
performed. '

We attribute the toxicity in the sample to the total residual chlorine
concentration (0.4 mg/l) and to unknown toxic components of the sample.

Conclusion

The sample of discharge from this facility was toxic on 18 February, 1990.



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

Ceriodaphnia dubia (water flea)

Concentration

Control
10.0%
30.0%
50.0%
70.0%
85.0%
100.0%

Notropis leedsi (bannerfin shiner)

Concentration

Control
10.0%
30.0%
50.0%
70.0%
85.0%
100.0%

Dilution Water

150 ml

13.5ml

10.5 ml
7.5ml
45ml
225 ml
0.0 ml

Dilution Water

500 ml
450 ml
350 ml
250 ml
150 mi
75 ml
Oml

Sample

0.0ml
1.5ml
4.5 mi
7.5 ml
10.5 ml
12.75 ml
15.0ml

Sample

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

Total Volume

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

Total Volume

500 ml
500 ml
500 ml
500 ml
500 mi
500 ml
500 ml
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Table 4. Microtox test results, Buckman St. STP, Duval County, NPDES #FL0026000,
on 19 February, 1990. '

Microtox Test

Final Reclaimed Water

% Sample Chlorinated Dechlorinated
5-min 15-min 5-min 15-min
0 41 25 23 15
0 30 19 26 16
0 29 18 29 18
12.38 27 16 . 28 15
- 12.38 33 20 29 17
12.38 31 18 33 20
24.75 28 15 27 17
2475 26 17 23 14
24.75 26 15 32 0
49.5 16 11 a1 13
49.5 20 13 28 17
49.5 19 12 28 17
99 08 05 28 16
99 09 05 19 11
99 08 _ 05 27 16

ECs0 Chlorinated (15 minute, 15 °C) = 51% sample
EC50 Dechlorinated (15 minute, 15 °C) = 293% sample

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



Table 5. LCs0 Data for the bioassay of the Buckman St. STP, NPDES# FL0026000, on

19 to 21 February, 1990.
Method of 48 Hour LCs( (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
a
Ceriodaphnia dubia none <100%
Notropis leedsi none <100% 2
Dechlorinated discharge
Ceriodaphnia dubia Probit 130% (0%, + infinity%)
Binomial b
Moving Average b

a The LCs0 is < 100% since all the organisms died in the lowest test concentration (100%).

b Due to an insufficient number of dead organisms, or to the irregular distribution of mortality, an
LC5( value cannot be calculated using this method of statistical analysis.



Table 6. Results of chemical analyses on the sample of discharge from the Buckman
Street STP, NPDES# FL0026000, Duval County, Florida.

Organics
Acid Extractables None detected
Base Neutral Extractables 1,2-dichlorobenzene 1 pg/l k
unidentified organic compounds
estimated total concentration 450 1g/l
Metals
Cadmium 0.1 pgl
Lead 2.0 g/l
Silver 0.3 pgh
Zinc 17.0 pg/

k Actual value is known to be less than but at least half of given value.



DER Biology Section — Acute-bioassay Bench Sheet

Sample Source: ﬁ)uwn sV ST STP Sample Collection: Date_ Jisfse_ Te_) 450

Address/Clty: 2221 Becwmin S J penson vied & Test Beglnning: Date 2//9/70_ Timo_l0¢O
Duyal Test Ending: Date 2/2/!40 Time_/ 900

County:
ContactDistrict: _KaTe L CeEN GERARD ,/ NE Test Organism: (. du_lna
NPDES Permit#: FL 0026000 Outfall #: O(,\( Life Stage/Age: l\eonafe
Instrument Callbrations:

Test Number: _| of __,‘-L Tast Type: Screening{ Definitive -

. pH DO Cond Temp
(Static | Static R | | Fiow-t h
et sttt 037 39 S 2R [albelt Rhoe 3!

Remarks: Voo baymetns,
Qeclnfaf - ";rldﬁ' “ 3“&% 24hr B e B bonsetlt 213213

vy

Pag r\er/\wlm Ddgedt e C"%\)N %—!s 48 hr'lz’l}i&i_&l@'lfﬂ 135 Ye 23803536 Ageat’e

Number Live <0 (mgh) pH Temp. (°C) Cond. (umhos/cm)
Conc. | Chamber#| 0 !} 48 0 24 48 0 4 48 0 24 48 0 24 48
Contre 5156 |% gk |¥.3 2.7 {208 0
u SI1S51.51Mm 3% |83 22
1 SI SIS %p Tyl g3 51
z STSIS |9 [35l%) gL 120 5t /65
1C%s SIS{S144 1 -1g2182 g1bod] Roo
Y S|S|S |84 gy lgr 83
" S15I5 188 g5 &L g3 |
S 5’5 &9 vJler x| 5 s
5% S S (5 [§V 1 (el meHEY el
‘ S ISIS lgf 5§71 1% X
a S151S 194 §1 181 59
v SIs 15 |34 5. 1% g4 45 4/
50% SIS IS gy PR gsiFdl b
5 51518 |89 AAEA| g5
u S |35 § g9 87 &1 5.5
I S13 3 (181 £.S £7y S 5/
70% 5 1518 I#9 A gS|MO Lol
R 1515189 2114l 55
! SI51SEf 53151 §5
“ S 15 18|89 %4l 8 5S 7¢C| [0
35% | wh, Si> 1S | § 1#9 %71¢.] 8,60 0.5
‘ 518 {5 |5 479 3151 §b
I aE mgw 1Kkl 35S
& 3]S |5 §R 9§ ¢rlgtl 185 §Y0|  ¥i0
|00t 515 ' $8 1< g4 200 404
‘ f S—ﬁv { $4180] 165
0 SIS 15 [ 2.918.! §.6
1 415 15 g ¢ ¢918 8.6 /013 940
Measured by: | Sk [/AF | mb W I pf s nph g AF |5 b
Recorded by: | b 17X | MEME G, | MEMET [mtmpd  ImFIMEE  |ME
lnveﬁj-ﬂg:::j(lg?jum ;A nF Water-quallty Parameters
- Well Water | Cond. Water | Sampla | Method | Measured by
Fleld Tot. Resid. Cl: — ~—_] _— | |2 |}k, K, Coop
ﬂ/, L e Lab Tot. Resid. Ct;__— | A adoldl AL
/ Alkalinty: | ). {, L7 125 | fech 4
: féﬁ Hardness: )0 71 29¢ | el <du
'me 'M Total Ammonia: &.0 0.0 157 ke /;m §4w

5‘lc\>e - =% '__570'1\

Panroryene

e |

ety

poeen peso

g

o T o T i B e



DER Biology Section — Acute-bioassay Bench Sheet

//w% C':CZM#M Lab Tot. Resid. Cl:
V4 Alkallnity:

w ) Hardness:
il Total Ammonia:

Reviewer

Sample Source: Q)O( AN S(' g ( P Sample Collection: Date J//i/?o Time /¢SO
Address/Clty: Test Beglnning: Date_2//%/5p Time_/000
County: Test Ending: Date_2 /2//%0Time

Contact/District: Test Organism: __ A 7rep)  [oed<
NPDES Permit #: Outfall #: Life Stage/Age: __ 73 Jay S
Test Numbar: _Z_of _[L Tast Type: &reening@'@_ve/ | Inatrument Callbrations:
Static { Static Renewal | Flow-through PH bo Cond Temp

Romarkas: 'DHUM Ohr

24 hr

48 hr

Number Live / m nd, (umhos'cm

| Cenc. [Chambers| 0 24 ' 48 {lo oo;;ng})“ ]I 0 IP:s | 48 orlpz;‘(ecv) 43 .—c&%& 43'
[Zven /g2 [ £ 8 5 [Je 86079009 . Slivt Pos s /0e | | | ]
| /42 5.5 5 [8el5L]2919 '3‘( | pAviassiies
| o [yM [ SIS TS g6 [7778/[27 5.0 a,J- S|NE 88 dy] |
| M SIS IS 18715712979 [$.1[81 34 513011 S

R 13 1 SIS [S5 (86185129125 8.1 [£2 3091115t ds

: 76 | SIS | S 89184123178 5. 51 319y e 760

s 724 1 8IS |5 I99 [sd ey (22180 B2 34y 1441 [

; M | S5 |S #9135134]07(8.1 5L Wk ol yie<s

m /2 | 515 |S g0 lsdig2ia7 |81 1627 (.34 e

3 [ 515 | S|4/ (84]8312) (3.0152 | #3065

55% 287 | SIS [ Slee]s3]s27) |90 ]F20[1151/8 vfss

W | S5 18 145 [gAl8072 9118t 655 1940 Gyo
/w% 231 | S5 | S 193195 181174180 12b/10471/06]"

‘ 4 SIS |S 143183881246 |51 |8 10§/ 30
Measured by: [ Lo [~ I [0 | ME | hF s [HY 7~ 5w/ | pE |~ S|
Recordad by: | N [INF I lng e Tsw T METRL [SWIAY-mée s ImA| e mA

igators’ Slgnaturas , |

_ e ] J Water-quaiity Parametsrs
, Water | Sample
'{\{\?E';ij, J?,{ ’Famc z &:?‘ e Tet. Fegid Gl Waell Wator | Cond ple | Methad Measu’red by



DER Biology Section — Acute-bioassay Bench Sheet
Sample Source: g vexnad ST S ')_P Sampis Collection: Date Time /Z 50
i%‘i;

Address/Clty: Test Beginning: Date Time_/000
County: Test Ending: Date_/2/%2 Time /000
Contact/District: Tost Organism: _(*c (o dap),

Outfail ’ Life Stage/Age: JlSasa fg
instrument Callbrations:

Test Number: _B_Of_L @;‘c‘rypo creening, | Definitive oH 0o Cond Tomp

NPDES Permit #:

Ohr

Static Renewal | Fiow-through
Remarks:
‘Chler

24 hr
"L’(wﬂ“ A ¢ 2 e 48 hr
Numoer Live £Q (mg1 pH Temp. (°C) Cond. (umhos/cm)
Cone. Chamber#! 0 24 48 0 24 48 0 24 48 0 24 43 0 24 48
Corteot G151 31 li0] 341 41205 __
f SIS ¥4 [7.0 %313} o
w STST et 90l le313) L
I SIS £4190 §£3 1824 4ol el
[octs STol adlsal Dnlgs] b o] |1
z S 1O e[l 190033 R ]
" 510 4.1192 21189 i
! S 19 9+(_19.2 22134 (200985

Measured by: I\f ™ Sw {MF q"\)‘ 14 s | MF | Siu
2 ‘ NF
Recarded by: ﬂ\J’ N my 1w M| stV W | sw ng [Sw

Investigators’ Signatures
iﬁ Eéf [ ) c‘-Qé Water-quality Paramsters
Well Water | Cond. Wat mp!
Mantall . | n aer.l‘ Sample | Method | Measured by

Fiexd Tot. Resid. Clz

//;},Q LCMU Lap Tet. Resd. Ciz:

Alkalintty:
)

%q/, Hardness:
: Total Ammonia:

“ Reviawer




DER Biology Section — Acute-bioassay Bench Sheet
Sample Source: (C‘)) coxkMAN ST STP Sample Collection: Date ﬂ//i/fa Time_ /45 C

Address/City: Test Beginning: Date_2/4/5¢ Time_/000
County: Test Ending: Date_2/Lo/¢y Time_ /000
ﬂ Contact/District: Test Organism: _Lctrens Jo s
NPDES Permit #: Outtall #; Lifo StagaiAge: 23 days
. ] Instrument Callbrations:
TestNumber: 4 of 4/ Tost ygo Definitive " iy ot Tamp
tatic Renewal | Flow-through
Remarks: Cl l ’ Ohr
\ (0 Z
i b 4 hr
E Twm“""#j e J 48 hr
Number Live 00 (mg/ pH Temp. (°C Cond. (umhos/cm)
Conc. |[Chamber#| O | 24 | 48 | 0 |24 |43 | 0 | 24 [ 48 | 0 | 24 [ 48 | 0 | 24 | 48
E Lol | 443 | S1S 1 [#7]97] [271%.1 1193
NI EEES 97199 29 15,1 2] 230
1 ot [ (715 10 9514, 26130 broll4s
g 100% | Y S 10 g4 |a.! 7AR A (07?030

Measured by: hé S | MFE S | b 5 | MF s | MF
Recordad by: PN/~ pnf” MeedSW M5 el SwW mec] sw
investigators’ Signatures
w13 )

< ﬂ( / Well Water | Cond. Water | Samyle | Method | Measured by
ol fan Field Tot. Resid. Clz
)
¢

Lab Tot. Resid. Clz:
Alkalinity:
=

Water-quality Parameters

Hardness:

= Total Ammonia:
Reviewer




 MICROTOX™ Data Reduction Sheet
SOURCE: Dbl apeduen ol s7TF .

GRAPH y
CALC gc D (4 MN,_y °C) =M 2:G§ %SAMPL mglL

., ~SAMPLE DATA:

Ao chl.

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.):

pareassveD, 2/ /99 mE /) BOIM

VISUAL COLOR: CORRECTION REQUIRED: YES  NO
VISUALTURBIDITY: SEPARATION REQUIRED:  YES ~ NO
INTTIAL pH: ~ pHADJUSTEDTO: WITH:

OSMOTICALLY ADJUSTED WITH: MOAS - / DRY NaCl ) OTHER

PRIMARY DILUTION OF SAMPLE: ™’

OPERATOR: MW REAGENTVIALLOTNO. M- 4/ / o)

REMARKS:

ECs ( MN, °C) - 29245

REVIEWED Wé




W x -

MICROTOX.'rM PData Reduction Sheet
SOURCE: W M

GRAPH
e M L 0 oy, °C)-£___3‘ mglL

QAMPLE DATA: GA/ |

<AMPLE TYPE (EFFLUENT, LEACHATE: ETC):
OATEASSAYED: &/ 19/ 90 me: -

VISUAL COLOR:
VISUALTURBIDITY SEPARATION REQUIRED YES NO
INITIAL pH ol ADJUSTED TO: WITH:
OSOTICALLY ADJUSTED WITH:  BOAS (bryac) OTHER
PRIMARY DILUTION OF SAMPLE
OPERATOR: M CW REAGENT VIALLOTNO. M NLN
REMARKS: :

MICROTOX™ TEST

o vTs s ol

PLE 5M1N15M1N

- lﬂﬂn

Bn

a /\

A2

Vi

m - .

Al

B3 )

A : »

M

B4
G

M 0 ObA

BS A

cs 71 of | o% m |
(M1 s |

REVIEWED BY: %

DATE: =27/ 9/ 7¢




