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Introduction

Mill Creek Elementary School STP, St. Augustine, St. Johns County, Florida, NPDES
#FL0025658, on 17 to 18 December, 1991.

This facility is located at the intersection of State Road 16 and Nine Mile Road in
St. Augustine. The facility is a 4,000 gpd extended aeration sewage treatment plant.
Chlorinated effluent is discharged to a drainage ditch to Mill Creek which flows into
the St. Johns River.

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1991, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th Edition.

Results and Discussion

The FDER Biology Section performed static acute screening bioassays with a
sample of effluent from this facility. The bioassay organisms used for these tests
were the water flea, Ceriodaphnia dubia, and the fish, Notropis leedsi. The test
results indicated that the sample was toxic as both tests resulted in 100% mortality
within 24 hours.

The initial concentration of dissolved oxygen of the sample, when received in
the bioassay lab and warmed to 22°C, was 0.3 mg/L. In the N. leedsi test, a portion of
the sample was measured into two test jars and each aerated to > 7.0 mg/L prior to
loading the fish. Two hours later, the D.O. in the sample jars had decreased to 2.0
mg/L. Air was then supplied to the jars for the remainder of the test to maintain
2.4.0 mg/L D.O. per test protocol. At test initiation, the sample was so turbid that the
fish could not be seen in the test jars containing the sample volumes. By the next
day, a layer of solids had settled to the bottom of each test vessel. In the C. dubia test,
a portion of the sample was aerated to = 40% saturation D.O. prior to test initiation.

Total residual chlorine was not detected in the sample. Total and unionized
ammonia concentrations were 36.00 mg/L and 0.63 mg/L (Hach), respectively. The
EPA document, Quality Criteria for Water, 1986, reports unionized ammonia to be
acutely toxic to freshwater organisms at concentrations of 0.08 mg/L for fish and
0.53 mg/L for invertebrates. The unionized ammonia concentration of the sample
is in violation of the Class III water quality standard (< 0.02 mg/L). Further chemical
analyses were not performed on the sample.

Conclusion

The sample of effluent from this facility was toxic on 16 December, 1991. We
attribute the toxicity, in part, to the unionized ammonia in the sample. We suggest
continued monitoring of this effluent for the following potential water quality
standard violations: unionized ammonia, dissolved oxygen, BOD, and turbidity.



Table 1. Concentration Series and Volumes Used for the Static Acute Screening
Bioassays of the Mill Creek Elementary School STP on 17 to 18
December, 1991.

Ceriodaphnia dubia (water flea)

Concentration  Dilution Water Sample Total Volume
Control 20 mL 0OmL 20 mL
100 % 0mL 20 mL 20 mL

Norropis leedsi (bannerfin shiner)

Concentration Dilution Water Sample Total Volume
Control 500 mL OmL 500 mL
100 % OmL 500 mL 500 mL

Table 2. LCs5( Data for the Bioassay of Mill Creek Elementary School STP
effluent on 16 December, 1991,

Method of
Organism Data Analysis LCs90
Chlorinated effluent
Ceriodaphnia dubia not calculated < 100% a*
Notropis leedsi not calculated < 100% a**

4 The LCs0 is < 100% since all the organisms died in the lowest test concentration (100%).
* 21.5-hour LCSO.
** 22 _hour LCSO.



Table 3. Data recorded during the acute screening bioassays of a sample of effluent from the Mill Creek Elementary School STP,
St. Augustine, St. Johns County, Florida, NPDES# FL0025658, on 17 to 18 December, 1991.
Facility: MIll Creek School NPDES ¢ FL0025658 Facility Type: STP Total Residual C12_| mall | Method
Location: SR 16 & Nine Mile Rd, St. Augustine ContactDistrict:  Kathleen Gerard / NE Field: - not measured
County: St. Johns Testtype:  stalic acute screen Lab: 0.0 Hach
[Sample Collection Date: 12/16/81 Time: 1100 #lests: 2 Receiving Water: Mill Creek to St. Johns —
Test Beginning Date: 12/17/91 Time: 1100 Chlorination Type: chlorinated River Ammonia ]_Total (mg/ty T Unionized (man
Test Ending Date:  12/18/91 Time: 0900 Page 1 ot 1 Control Water (fish): 0.00 0.00
Cond. Control
Water {daphnids): 0.00 0.00
100% Sample; 36.00 0.63
Organism: Ceriodaphnia dubia Lite stage: neonate
LC50: < 100%  Binomial: - Moving Average: - Probit: - Alk & Hardness | Alkalinity {(ma/| Hardness (maf)
Contro! Water (fish): 115 119
1] ‘ { pH Cond. Control
Water (daphnids): 65 76
Control 5 5 - 78 8.0 - . 8.1 - 139 147 100% Sample: 398 400
Control 5 5 - - 8.0 - - - 8.2 . - -
Control 5 5 - - 8.1 - - . - - 8.2 - - - Salinity {ppt)
Control 5 5 - - 8.1 - - . - - 8.3 - - - Control Water: 0
100% 5 0 - 7.5 8.0 - 20 223 - 25 37 - 998 1018 100% Sample; Q
100% 5 0 - - 7.9 - - . - - 3.3 - - -
100% 5 0 - - 8.0 - . - - 26 - - -
100% v} - - 18 - - - - 2.7 - .
* test terminated at 21.5 hours o Sample was aerated to 8.8 mg/l. DO pnor to measuring into test vials.
Organism: Notropis leedsl Age: 11 days
LC50: < 100%  Binomial: Moving Average: Probit: -

SURVIVAL °
hrifiv

oncentrati
Control 5 77 220 225 - 8.0 78 .
Control 5 5 - 7.7 8.1 78 -
100% 5 0 - 75 83 221 222 04 36 .
100% 8§ 75 83 Q3 36 1181 1174

* test terminated at 22 hours

** Sample in test jars was aeraled to > 7.0 mg/L DO prior 10 loading fish.

Jars were aerated during test to maintain DO >4.0 mg/L..




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: m‘ N CreeiSSchaof Sample Collectlon: Date{{‘f?“ I(, | Time 7/ 0©
Address/City: _ Test Beginning: Date HZZ 2)%)Tme_Ji0D
County: gn‘: :rokf\/.') Test Ending: Date gJ.ZI'&[?lTime 24 0>
Contact/District: KATHLEEA GERARD -V E Test Organism: (. oJ wioia
NPDES Permit#: FLOQ 25658 outfall #: Life Stage/Age: £ 2w

Test Number: \ of 3~ Test Type Definitive

tatic™y Static'Renewal | Flow-through
Remarks: TES T TERG TN ATED AT =22 HouD
Instrument Callbrations:

¥ W/Uﬁ oAb Q{’O‘\ N ’N‘JS‘ pH Temp Cond

A dubin gpadin G 967 § D35 08 a0 ¥ 3ge 2k
Peratdd sa mmple prio- Ho (ea‘,\\«\‘% 24hr 7@, 9@75’&(‘235"2%/@)3 | 135%e33, ld

[INTo TEST VIALS p,0, v2.5 48 hr
Number Live pH Temp. (°C DO (mg/L Cond. (pmhas/cm)

Conc. Chamber # | 0 24 48 0 24 48 0 24 48 0 24 48 0 Zi_ 48
(ontd |AF?¥| 5 | 5 7.8 [0 2.8 [8.9[¥) 137 1471
poiteod |BE=>]S | & B0 =
Lot |C 5 15 < : ¥ .2
' D 2515 1 =
(OVY, A Sle 75180 22033 2.5 131 978010¢
IV, |3 S 10 7.9 33
Joz ¢ 5 O [2) A0
A% 1) S o 9 2]

Measured/Loaded by: | KL IMF AT T AT, . y=vi
Recarded by: | (P | KO el e bl lep AN g 1A

Water-quality Parameters

Investigators' Signatures

— Well Water Sample | Method | Measured b
‘%’A"‘MW\* fete Lo Field Tot. Resid. Clz: FiRg NOE,— | €A UED -
£ Lab Tot. Resid. Clz: 0.0 H&H FI
Q_d‘f Alkalinity: 1] 5 e 395 |FFH /T
Hardness: | | 9 wie. «0d |j+AcH AT
Total Ammonia: (), O <. 0 360 | HACH AT
Lievener Ammonia Ammonia , Salinity
L

Meter Siope: — Blank: —&- " gample: —_—  ppt
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DER Biology Section — Acute Bioassay Bench Sar;get , izfsfar 625

. o ot AP
Sample Source: m\\\ (e i< Sc’ hoo ( Sample Collection: Dat } Time _J( 09 .
Address/City: Test Beginning: Daie,g..“? léﬂ Time_/ /OO
County: ¥t JONnS _ Test Ending: Date i?_{g S‘{?/ Time_ 0530
Contact/District: KATHLEEN GELRLALH- N & Test Organism: I\J eocdd
NPDES Permit #: FLOQ 29658 outtall #: Life Stage/Age: __ 7/ _DAYS

Test Number: A of ;1. Test Type: @ | Definitive

SETR PStatic Renewal | Flow-through
Remarks: AQ: t DILUTION TO ANEASLRE HACH AMMOAS A [=0‘5m£ sqmpLe +4.5 pT WATER->3toa’\ whpe |

PID AERATE SAMPLE 1N TARS pPRiol To LecADING, Instrument Calibrations:
0.0, RAISED T »7.¢ pH DO Temp Cond
SAMPLE 1S S0 TURR,D THAT THE ARXIMALS on7¢7 TG 5 .¢C3 X 2230222° j3¥0e 227°C

LULD ASOT BE SEE N, NOR CoUld THE PROBES @7 GP ] . 2 jRQ3 \* /35S eARA3IXT
BE Secro 1 The oame 2ahr 787 9€9  ¥.LED3CE 23.1Ra3 \' /3

TELT TERMINATEL AT 21, SHRAS, BN
Number Live pH Temp. (°C) DO (mg/L) Cond. (umhos/em)
{ Conc. IChambers [0 24 Ta8 fo T2a 148 fo 24 Tas Jox 24 Jas [0 T2a '48
Dot 93 1€ (6 | [7.7% 2 |laawexs  3.07%° Y
lenlif_ 2 5 15 7. 7% 2>~ : T 1|18 230!350
(Y% | 28 15 10 | 7582 217933 10,4130, T
(OD% | 25 |5 D 72.9183 o3 3,@; TR
| L !
SAtipfos ol denated anio Aol Logrites b nedAat 2o ok
N2l et @EZQ;&MM “urene Lol el Zndl ain vind Abonandd.
Ve ool DY 2 forrina | battea i (LD IR Y Y A
Trredy 2.2 (Y14r )jZ}A wald M p | fan S el e FLad W@ o
Arne?, £l '&daﬁlgfﬂi_%,'_/sgﬁ4wr/u7“. Aol salis AM adlecl [l vk 2T T el
| Zo _Odffrn i San | Depd Healn e e 10Y15 o 0530 al¥en)
35_1/:5_/;42/1@1/;),,” 712¢ Cendn A acn c’zz.é”/?zy’j&a_rigé;‘ J Ley 25 YA w2

e . ) 7, . ;
acnruil (o Fe\ (@l p il | chiti an gt ‘1,14}4«/\, epledh fa-"jﬁ’b’— D Mreseed

) Y
o Lo fanl cenchododd, * ‘ ‘
fL"— ! | |
|
i

Measured/Loaded by: Aj mF /9~T /)j /9\—7'1 /9\T
Recordeaby. | ) | P AV AR N7 v kP A | et
Fieid Tot. Resid. Clz: 52%

Inpesjigators’ Signatures Water-quality Parameters
macﬂ“rhfmﬁ@
I N . s

Lab Tot. Resid. Clz:

_'ﬁ@t/ryﬂ TN L o
0 al AL 4 ( LAY !MJ/‘ Alkalinity: [15™ s

Waler | Sample | Method | Measured by
T NoT }WMSUQE-O

0.0 /1Al (45
X8 HAR | /A

Hargness: |1 9 70 WO HAH AT
%& Total Ammoria: ¢, O 0.0 L% 6.2 J11AMEH NPT
WA Ammonia Ammonia Salinity

Meter Slope: — Blank: —_~"~  Sample: ——— npt



The Bioassay of Mill Creek Elementary School STP effluent
sampled on December 16, 1991, NPDES# FL0025658.
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