FT e e

Bioassays of
Morton Plant Health System
Clearwater, Pinellas County, Florida
NPDES #FL0168831
Sampled 8/15/00

December 2000

Biology Section

Division of Resource Assessment & Management
Comprehensive Quality Assurance Plan #870346G




Bioassays of
Morton Plant Health System
Clearwater, Pinellas County, Florida

NPDES #FL0168831

Biology Section
Bureau of Laboratories
December 2000



Introduction

Morton Plant Health System, South Fort Harrison Ave. & Pinellas. Clearwater, Pinellas County,
Florida, NPDES #FL.0168831, tests performed on 16 to 18 August 2000.

This health care facility. serving Pinella County and surrounding counties, has an average
flow of 12,321 GPD. Wastewater consists of non-contact cooling tower blow-down water from
ten cooling towers. Wastewater treatment includes the addition of sulfuric acid for pH
adjustment: the addition of chlorine and bromine for disinfection. and the addition of a scale
inhibitor to minimize mineral deposits in the cooling system. The treated wastewater is
discharged via Outfall 001 to a storm sewer to Clearwater Harbor, a marine Qutstanding Florida
Water (OFW). The facility has had permit violations for dissolved oxygen, pH. oil and grease,
bromine. chlorine. and toxicity requirements within the past year. A warning notice has been
drafted for this facility addressing the permit violations and is now being processed (facility
summary provided by Eddie Hughes. FDEP, Tampa).

The toxicity tests discussed in this report were performed in accordance with methods
described by Weber. 1993, Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms, 4th Edition, EPA/600/4-90/027F.

Results and Discussion

The FDEP Biology Section performed two 48-hour static acute screening toxicity bioassays
on a sample of effluent from the Morton Plant Health System. Two additional bioassays were
performed on a dechlorinated aliquot of sample. The aliquot was dechlorinated by the addition of
0.68 mL of 0.025N sodium thiosulfate per liter of sample. The same ratio of sodium thiosulfate
was added to the controls for the dechlorinated tests. The test species used for these bioassays
were the water flea, Ceriodaphnia dubia. and the bannerfin shiner. Cyprinella leedsi. The test
results indicated that the 100% sample was not toxic to the C. leedsi, but showed acute toxicity to
the C. dubia. producing 40% mortality at 48 hours. The dechlorinated sample tests did not show
toxicity to either test species at 48 hours (Table 1)

The total residual chlorine concentration of the sample collected from the NPDES outfall
001 was 0.69 mg/L in the field and 0.62 mg/L in the laboratory. An additional chlorine and
bromine measurement was made in the field at the harbor discharge site. The chlorine (0.06
mg/L) and bromine (0.34 mg/L) concentrations in the effluent at the harbor discharge site both
exceeded their respective permit limitations of 0.01 mg/L and 0.1 mg/L. Total ammonia was not
detected in the sample. Further chemical analyses were performed on the sample and several
metals and chloride were identified in the sample. Outstanding Florida Waters are highly
protected. allowing no discharge into the waters that would cause degradation of water quality
with few exceptions referenced in Chapter 62-302.700 (Table 2). Total residual chlorine
levels as low as 0.028 mg/L have been found to be acutely toxic to some freshwater
fish and invertebrates (EPA Quality Criteria for Water 1986, EPA 44015-86-001,
1986). The acute toxicity of the C. dubia might be attributable to the chlorine in the sample
since a lack in mortality was observed in the dechlorinated sample. However, the dechlorination
process used in the lab can also remove other toxins. and the pattern of toxicity in the tests
suggests that other causes of the observed toxicity are possible.



Conclusion

The sample of effluent collected from this facility on August 15, 2000, did not show toxicity
to C. leedsi. but showed acute toxicity to C. dubia. The toxicity to C. dubia may be attributed to
the chlorine in the sample, but other toxins may be responsible for the toxicity.




Table 1. Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Morton Plant Health System,South Fort Harrison Ave. &
Pinellas, Clearwater, Pinellas County, Florida, NPDES# IFLO16883 1, performed on 16 to 18 August 2000,
Facility: Morton Plant Health System NPDES # FLOI6KB31 Facility Type: Wastewater Total Residual CL2|  mg/l. [ Method
Location:  South Fort Harrison Ave. & Pinellas Contact/District:  Herron/Kovach/SW-District Treatment Facility Field: 0.69 DR-700
County: Pinellas Test type:  static acute screen Lab: 0.62 DR-100
Sample Collection Date: 8/15/00  Time: 0740 #Hurests: 2 Receiving Water: Clearwater Harbor
Test Beginning Date:  8/16/00  Time: 1345 Chlorination Type:  Chlorinated
Test Ending Date: 8/18/00  Time: 1330 Page 1 of 2 Ammonia l Total (mg/L) ] Umionized (/1)
Control Water (fish): < 0.017 <0.017
20% Dilute Mineral
Organism:  Ceriodaphnia dubia Life stage: < 24 hours old Conductivity | | Water (cladocerans): < 0.017 <0.017
Uncorrected 100% Sample: ~ <0.017 <0.017
Sample/Milueny SURVIVAL # Alive pH Tempt:mtureA Dissolved Oxygen pmhos/cm
Concentrations Volume(mL) 0 hr I 24 hr I 48 hr {) hour l 24 hnurl 48 hour [ {0 hnurl 24 hnur]d% hour{] 0 hour I 24 hour I 4R hour ] | 0 hour I 48 hour
Control A 0720 5 5 5 7.6 - 82 26 - 242 17 - 79 180 210 || Alk & Hardness | Atatmny mpts | andness iy )
Control B 0720 5 5 5 - - 8.3 - - 240 - - 79 - 190 Contro! Water (fish): 138 141
Control C 020 5 5 5 - - 8.3 - - 240 - - 19 - 190 | [20% Dilute Mineral
Control D 0720 5 5 5 - - 8.3 - - 24.1 - - 79 - 200 Water (cladocerans): 74 90
100% A 20/0 5 5 3 79 - 82 244 - 242 8.1 - 74 1470 1725 100% Sample: 88 692
100% B 20/0 5 N 2 - - 8.2 - - 24.2 - - 1.3 - 1795
100% C 20/0 5 5 4 - - 8.2 - - 24.0 - - 7.5 - 1840
100% D 20/0 5 5 3 - - 8.2 - - 24 - - 7.2 - 1950 Salinity” | (ppy
Dechlorinated 100% A 20/0 5 S 5 8.1 - 83 245 - 244 8.2 - 1.7 1590 1730
Dechlorinated 100% B 2000 5 5 5 - - 8.3 - - 243 - - 77 - 1760 Control Water: <l
Dechlorinated 100% C 20/0 5 5 5 - - 8.3 - - 243 - - 77 - 1810 100% Sample: <!
Dechlorinated 100% D 20/0 5 5 5 - - 8.3 - 243 - - 1.6 - 1900 | € Salinity based on conductivity and emperature mcasurements.
Na,S.0,Curl A 0120 5 5 5 8.3 - 83 249 - 246 1.7 - 1.3 160 190
Na,S,0,Cul B 020 5 5 5 - - 8.3 - - 24.7 - - 7.6 - 170
Na,S,0,Ctrl C 0120 5 5 5 - - 8.3 - 24.6 - - 7.6 - 180
Na,S,0,Ctrl D 0/20 5 5 5 - - 8.3 - - 24.5 - - 7.7 - 195

1 - - -
Temperatures of room and test incubator were continuously recorded on a strip chart recorder.

Room Temperature range for the test period was 25.0-26.0°C.

Incubator #2 1emperature range for the test period was 25.0-25.5°C.

Continued



Table L.

Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Morton Plant Health System, South Fort Harrison Ave. &

concluded Pinellas, Clearwater, Pinellas County, Florida, NPDES# FLO168831, performed on 16 to 18 August 2000.
Facility:  Morton Plant Health System NPDES # FL0168831 Facility Type: Wastewater Total Residual CL2 | mgAl. | Method
Location:  South Fort Harrison Ave. & Pinellas Contact/District;  Herron/Kovah/SW-District Treatment Facility Field: 0.69 DR-700
County: Pinellas Test type:  static acute screen Lab: 0.62 DR- 100
Sample Collection Date:  8/15/00  Time: 0740 #iests: 2 Receiving Water: Clearwater Harbor
Test Beginning Date: - 8/16/00 Time: 1345 Chlorination Type:  Chlorinated
Test Ending Date:  8/18/00  Time: 1330 Page 2 of 2 Ammonia L Totl imgfl) | U (mgiL)
Control Water (fish): <0017 <0.017
20% Dilute Mineral
Organism:  Cyprinella leedsi Life stage: 11 days Conductivity| [ Water (cladocerans): < 0.017 <17
Uncorrected 100% Sample: <0.017 <0.017
Sample/Diluent] SURVIVAL # Alive pH TemperalureA Dissolved Oxygen pmhos/cm
Conucentrations Volume(mb) 0 hr I 24 br I 48 hr ) hour | 24 huur’ 48 hour J| 0 hour' 24 hour I 48 hour}| 0 hour | 24 hour I 48 hour] | O hour I 48 hour
Control A 0/500 5 5 S 8.4 82 8.4 24,1 243 258 7.8 76 7.4 245 295 Alk & Hardness lAMumy(ngL) I Harduess (g/l)
Control B 0/500 5 5 5 8.4 83 84 237 238 246 79 7.1 77 245 270 }| Control Water (fish): 138 141
Control C 0/500 S 5 5 8.3 82 84 234 239 244 78 76 17 245 280 | [20% Dilute Mineral
Control D /500 5 5 5 83 83 84 231 249 252 7.9 7.3 1.4 245 265 Water (cladocerans): 74 90
100% A 5000 5 S 5 8.1 8.1 8.1 232 245 245 8.5 76 7.6 1470 1650 100% Sample: 88 692
1009 B 50040 S s S 8.1 8.1 81 235 219 24 8.5 1.7 1.7 1570 1650
100% C 50040 § K] 5 8.1 8.1 8.1 234 240 2400 8.4 7.8 7.3 1565 1665
100% D 500/0 5 N S 82 8.1 8.1 23,1 240 243 8.5 17 7.6 1560 1685 Salinity" ] (ppt)
Dechlorinated 1009 A 50040 N 5 5 8.2 8.1 8.1 232 243 241 8.7 16 17 1595 1665
Dechlorinated 100% B 500/0 5 5 5 8.2 8.1 8.1 236 238 251 8.5 76 73 1610 1695 Control Water: <l
Dechlorinated 100% C 500/0 5 5 5 8.1 8.1 8.1 238 237 247 8.5 1.1 74 1610 1675 100% Sample: <l
Dechlorinated 100% D 500/0 5 5 S 8.2 8.1 8.1 238 238 240 8.4 7.7 7.6 1600 1675 | ' Salinity based on conductivity and temperature measurements,
N2, 5,0, Curl A 07500 5 5 5 8.3 83 84 242 242 242 8.3 7.7 7.6 270 305
Nu,5.0, Cirl B 0/500 5 5 ) 8.1 83 84 246 239 248 7.9 1.7 7.4 260 285
Na,S,0,Curl C /500 5 5 5 8.1 83 84 247 239 244 17 1.7 7.6 255 280
N, 5,0, Curl D 0/500 5 5 5 8.1 83 84 247 249 242 738 7.6 16 255 280

Wop . . : :
Temperatures of room and test incubator were continuously recorded on a strip chant recorder.

Room Temperature range for the test period was 25.0-26.0°C.

Incubator #3 temperature range for the test period was 23.0-25.0°C,




Table 2. Results of chemical analyses on the effluent from Morton Plant Health System
sampled on August 15, 2000.

Metals
Aluminum 77 pg/L !
Arsenic 19.7 upg/L
Calcium 231 mg/L
Chromium 1.2 pg/L :
Copper 61.8 pg/L
Iron 492 pg/lL
Lead 1.2 pg/lL
Magnesium 22 mg/L
Zinc 8.2 pglL '

Pesticides and Herbicides

None detected

Base, Neutral, & Acid Extractable Organics

None detected

Chloride

Chloride 180 mg/L

Value reported is less than the minimum quantitation limit and greater than or equal to the
minimum detection limit.
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FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: M&r‘l[m« p/CZM.‘[’

County: 7, nellns

Test Ending

Contact/ District: ). H#rom ,/[. Yovacl, [St-DI5T”

NPDES Permit#: FEOO FLolle Y931

Organism

LIMS Sample #: 475480  Lims Job #: U200 08 16~[5-O(

Test prganism:
Test Typer—€creening | Definitive 6{( Remarks: ?'//Lz/qo DPH g

Organism Batch #

Sample Collection: Date__J//5 /00 Time_ 07:Y©C
Test Beginning: Date_¢’//¢ /0O Time_(3 ¢4
: Date_@/ /2 /00 Time [34¢6

batch #: _—

C. dubra.

: % Diluent Batch #: _2¥%
Age: _4 - SRT toxicant

ot 7 LML poray, it

—— — et — - - F ] dmit ] udtonedl

ie’| Static Renewal | Fiow-through el in mald tidecig g, ;n/nd ?gm ‘/77:'454.21/,,_,(;_‘ A
Test Number: _[_of 2 Contbal  «aveg Yie S ﬂ/'gw %y

SoAicinstfy o, diate Moo g it UNCORRECTED

Number Live pH Temperature (°C) D.O. (mgn) %%:%m@lsﬁﬁ)b
Conc. [Chamber#| ohr | 2an{48h | ohr [24h [ 48nh] o hr| 24n [a8h [onr j24n [d8h |onr [24h (481
(V. Bl A 5 s 18 26| — ¥ —2| 2.2 — 129ly22] —lqie
A & Slalsl—~7Izil —[—bus]—[—12al — [ —Tjae
Cl ¢ 5 | S |lg ]l —1—93] —|—ao] —I— (33| — | —lif
D] D g 1S g | —1—ig% —Qul | —|— 28| — | — aw
o0 A A £ |5 R*129—®2 244 —h4a| 7. (]|— Ry lidro] — [j7as

& A 5 5&5;‘9 ——F2l T =R — | =23 =~ — j795]
cl ¢ g 15 | —|—Iva| — |[—bhdo| —|—h=l — 1 — |19y
Dl > |5 15 [3#°] — ya|l —[ byl =l —Hal 1 — #s
3% ool A | A 515 |5 [Sil—lvz]ovs — eyl g2 — o150 — )3
: bl 6 18 15 || —|—i=2|—1—3| —— k2|l —1— 7w
3 cl| C E 1S || —-— 183 — | — Q43| —| —[ZF] — | — lj3)0
A Dl D g ls|s | —l—P5] =1 —gy3l —|__|126]—  — higx
slevm gl a2 [sls Veal—lv3]s9] — bdpl 22[ — [7.2]70 | — l142
t 6l 6 E s |lg | —L |F3l— | 847 —| =746 —| ~1[72
2 cl ¢ 21 S| s | —l— 72| —|—&4g| —| —|2¢| — | —|isp
+ Dl D slelg | 1 -850 —|— big] —1 —lz2| —1 — Y2,
|__Mmeasured by: JA T WA JOA 1S 154 [aR 185 60 A | 56 | JA |- £5(Sa
|__recorded by: DPHI B [ A DA, | poul FEITA ;‘/DP& AL [P [ =15~

(U /lx&c(_ P Fhel/o© 2

Investigators' Signatures Temperature Range °C %[(J‘\’“‘x QDAY 7//“/é0 § 2
ﬂ(@«fxﬁ« Ceonandds™ ZOTE‘L—W ‘¢ sat Water Water Quality Parﬁgr)eters 2 %
Q,_fnj,w LL\L% 0° el Walt] | 20% Min Waterl SamplQ ethod 2 2
L htte s Koo Field Total Residual Ci2 (o ): [, it | por | A |56
Mol Laincf A, Lab Total Residual Cl2 (mgi): <£,0(3 /1 bea Poez | DPH M
Alkalinity (mg/L as CaCOg): "B & 4[24 / 7y HALH G Dk
Hardness (mgiL as CacOg). L4t 90 / L2 |HRLH]| S [Th

i f Total ammonia (mg/L as N): 22,0/ 7 / <0007 Dewsed PH DR

1”’61%‘4 Ly Salinity: < | 2 S o D5 DPH D4

reviewer lof{z:;dated 373199
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FDEP Biology Section — Acute Bioassay Bench Sheet

reviewer

Sample Source: ,”791719)4 p/davd/ Sample Collection: Date 3//5/00 Time 0740
County: w/uiiw) Test Beginning; Date__£//¢ /00 Tlme_L&.‘T/ﬁ
Contact / District: T. Her /C Kovacle / Sw—DIST_ Test Ending: Datezﬁ?‘i@g Time _Lﬁ
wroEs pormi . FE00 £ubuirs i
LIMS Sample #: 473470 Lims Job# TLH2000 - OF - Jp-15~0] batch #:
sample log_—2 H 2500 mb C’Ccea/g
Test Ty ; eenirg | Definitive Remarks: /iioo Dpy %stoggé‘amsm i (250 n?)
%—S/tglt?cgﬁenewallﬂow through 43 echiow nazs o ‘57“70;“102 Sfmm'aé‘ P s ofat.
Test Number: _o* of _ 2 A aAANE e l{’”@‘-f cao el ‘—Wu\()
Yho Otine tote =) Soclr FA. oscliale, UNCORRECTED
Number Live pH Temperature (°C) D.0. (mglL) %ZZ‘;(%%’;:)}
Conc. | Chamber#| Ohr | 24h [48h | ohr | 24n | 48h | o0 hr | 24h [48h Johr |24h [48h | Ohr |24h [48h
. 4| el |5 |5 5|24 8a15H4 |20/ [24285F 2.7 |76 2.4 245 | 290105
61 cz |2 [s5]5|27(83F B2 [0 8Rkie |29 [ 291235 270|930
Cles £ 1515 23[2254 224 [239buy|77 |76 25 | o4s 27030
D| E¢ 5 | s 15 |v3|8>Bd 1l [248keal 79 17.7 5 4295 | 200l
100/ A | g5 5 15151z 1|815 1 \32layshy sl 75 | 7024|747 |1620]i6SD
Gl o |8 1515yt |20% 935397841 7.5 1 2.2 3 H/5726 eds g7
cl £ 15 |55 g5t |23¢ o0kt (| 9.9 [ 20 33525 | jws5144 o]
_ DI Eg |5 | 5|5 |72|p(71 |21 |ovoqyZ| 25 |27 7.6 |0 1030¢35]
Fleot A | EZ E 1S |5 |92]2.4% [232 2438, (| £F |70 | 2.7 W95 | 12011665
: 6l Eo |5 |S[5|22]81]|3! |236|2>2Rs/]|85 |70 32| k0| 351625
2 el en |5 15151218113 123912379Ru3] 2.5 | 2.0 39 [l )25 1575
el Dl Ea L8l S5 y212.1031 |23.2[2v8Rus]l 2.4 | 2.2(#.4 VVocd| ))o20i655
s AL Ep B 559238 154 |v2|pdaR¥al £3 [72203.4 170 285305
43 Bl ey |5 1 515121804 | 2406229845 | 79 |20 d | 2002201075
29 clEi e s5 590835084 |adzpsamd |77 | 2203 |5 2953%0
i D] Elo | 5] 515 [2118d4 | wz2|248Ru| 7.9 | 7 (13.40] 255 | 2801350
measuredby:  |ymk| &6 | N6 |mpH | S6 [Sa |9PF | <0 |50 |z % % W36 | <
recorded by: ol 1 g6 IpaHoa HA 1o 199 17, ,é/ /pf’// @ DFH =
PI §heloO /(xévZ >
Investigators' Signatures _ Jemperature Range °C . @@ﬂf‘:’: ,a—feaz:;/f’//a/oa P//f i/ /&a .E S
f%m@m;{-«ag% "W“W'Mo,{’ Salt Water Water Quality Parameters . _ 2 |2
L2l yt be W\Rmﬁzw'o wwmer 20% MmWaterIS’arPPS Method' é E
Q.,,./A - > Field Total Residual Cl2 (mg/.): R Rt »«N‘ﬁ‘ - NAR AR
— Lab Total Residual CI2 (mg): _<$0:91 7 P 0-62  [oRrigo )N 2]
 Alkalinity (mg/L as CaCOg): ] 1857/ g3 | Hren| s
B rHardness(mglLasCaCO3) 4‘?5-)4& /‘f/// 92 | frcH _é(n She
X ' : Total ammonia (mg/L as N): <001 % 001 | Desseec| DPH | DP
DBt : Sanm& < | < s/ P Pl

lorh updated ¥308 .. 7
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The Bioassay of Morton Plant Health System effluent sampled on
August 15, 2000, NPDES #FL0168831.

Fill Out This Section For All Surface Water Discharger Inspections(CEl CSl, CBI, PAL XSI-RI Optional)
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The Priority Pollutants Analysis for Bioassay of Morton Plant
Health System effluent sampled on August 15, 2000, NPDES

#F1.0168831.
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