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Introduction

Seminole Electric, 890 Highway 70 North. North Palatka, Putnam County, Florida, NPDES
#FL0036498, tests performed from 5 to 7 December 2000.

Wastewater from this coal-fueled, electric power plant enters an on-site wastewater treatment
plant that has a design flow of 4.634 MGD. The treatment process includes equalization, neutra-
lization, coagulation/flocculation, and sedimentation. The wastewater is disinfected using sodium
hypochloride and sodium bromide. The effluent is dechlorinated using sodium bisulfite. The site also
has an existing extended-aeration, domestic wastewater treatment plant, and a new wastewater purge
stream from the fuel gas desulfurization unit. The treated wastewater continuously flows through
outfall D-001 to the class III fresh waters of the St. Johns River. The facility has an interim and final
mixing zone for copper, iron, and zinc; and is also authorized to discharge to percolation ponds.

The land application discharge contains effluents from air preheater wash, boiler fireside wash,
and boiler blowdown.

This facility is currently required to rehabilitate the wetland area around their landfill site.
Seminole Electric is conducting a study of the landfill damage to the wetland area in order to find the
best method for retaining the landfill leachate and facilitating the wetland rehabilitation (facility
summary provided by Jim Maher, FDEP. Jacksonville).

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 this facility. Based on conductivity and temperature, the effluent had a
salinity of approximately 4.3 parts per thousand (ppt). The test species used for these bioassays were
the inland silverside minnow, Menidia beryllina, and the mysid shrimp., Americamysis bahia.

The control water was natural seawater (NSW) diluted to 5.3 ppt and 10.3 ppt for the M. beryllina
and A. bahia tests, respectively. An aliquot of the sample was adjusted with artificial sea salts to an
apparent salinity of 5.3 ppt for the M. beryllina test and 10.3 ppt for A. bahia test to ensure that the
minimum required seawater ions (one ppt for M. beryllina, six ppt for A. bahia) were present. The
samples apparent salinity was thought to be due to ions other than seawater ions. A salt control was
also tested. The salt control was natural seawater diluted to the original salinity (4.3 ppt) of the
sample and adjusted to the salinity of the appropriate test with artificial sea salts.

The test results did not indicate toxicity to the M. beryllina. However, the test results did indicate
that the sample was toxic to A. bahia producing 100 percent mortality in 48 hours (Tables 1 & 2).

Total residual chlorine and total ammonia were not detected in the sample. Further chemical
analyses were performed on the sample. and several metals were identified (Table 3).




Analytical chemistry results confirmed that the ion concentrations of the sample were not in
seawater proportions. and that the apparent 4.3 ppt salinity of the sample was due to elevated levels of
groundwater ions. The observed mortality in the A. bahia test is likely due to the seawater-ion
imbalance of the sample. Previous research conducted by the FDEP Biology Section demonstrated
that A. bahia is much more sensitive to seawater-ion imbalances than is M. beryllina (Wolfe, et al.
1995. Protocols for determining Major-Seawater-lon Toxicity in Membrane-Technology Water-
Treatment Concentrate. Florida Department of Environmental Protection, Bureau of Laboratories.
96pp.). The calcium concentration was measured at 555 mg/L at 4.3 ppt salinity (salinity based on
conductivity and temperature). This is approximately 11 times greater than the normal background
concentration for calcium in seawater of this salinity. The elevated calcium concentration is one
source of toxicity in this sample, but other unidentified sources of toxicity cannot be ruled out without
performing the major-seawater-ion imbalance toxicity testing protocols cited above.

Conclusion

The sample of effluent collected from this facility on December 4, 2000. did not show toxicity to
M. beryllina. but did show acute toxicity to A. bahia at 48 hours. The cause of toxicity was attributed.
at least in part, to the elevated calcium concentration in the sample. The presence of other
unidentified toxicants cannot be ruled out without performing the major-seawater-ion imbalance
toxicity testing protocols.



Tablel. Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Seminole Electric, 890 Highway 70 North, North Palatka. Putnam
County, Florida, NPDES# FL0036498 performed on 5 to 7 December 2000.

Facility: Seminole Electric NPDES # FL0036498 Facility Type: Industrinl Total Residual 1.2 | mg/. | Method
Location: 890 Highway 70 North Contact/District: ~ Pat O'Connor/ Northeast District Wastewater Field: - -
County: Putnam County Test type:  static acute screen Treatment Lab: <0.03 DR-100
Sample Collection Date:  12/4/00  Time: 1330 #ests: 2 Receiving Water: St. Johns River
Test Beginning Date:  12/5/00 Time: 1450 Chlorination Type:  Chlorinated
Test Ending Date:  12/7/00 Time: 1305 sample collected after dechlorination Page 1of 1 Ammonia [ Total (mg/L) ] Unionized (mg/L)
Control Water (fish): <0.017 <0.017
100% Sample: <0.017 <0.017
Organism: Americamysis bahia Life stage: 3 days Conductivity
Uncorrected
Sample/Diluent| SURVIVAL # Alive pH Tempera(ure" Dissolved Oxygen mmhos/cm Alk & Hardness IAnminmmgn.) ] Hardness (mg/L)
Concentrations Volume(ml.) 0hr l 24 hr l 48 hr 0 hour ] 24 hnurl 48 hour || 0 hnurl 24 hour I4R hour || 0 hour | 24 hour I 48 hour | | O hour l 48 hour | [ Control Water (fish): 122 -
Control A 0/500 5 5 5 7.9 8.1 8.1 249 245 239 7.2 7.2 7.6 1708 17.72 100% Sample: 95 -
Control B 0/500 5 N S 79 8.1 8.1 250 243 236 7.4 7.2 7.6 1731 17.64
Control C 0/500 5 5 S 7.9 8.1 8.1 250 242 234 74 1.2 1.7 1729 17.51
Control D 0/500 s 5 5 79 81  BI1  250 241 245 15 72 12 1129 1157 Salinity" T o
Salt Control A 0/500 5 5 5 8.3 8.3 83 249 242 243 7.4 72 1.6 17.18 17.719 Control Water: 10.3
Salt Control B /500 5 5 5 83 8.3 B3 249 239 217 7.4 7.2 7.6 1717 1729 100% Sample: 43
Sal Control C (UATHY) 5 5 ] 8.3 8.3 B3 249 240 240 1.5 7.3 1.6 17.21 172,51 Adjusted Sample 10.3
Salt Control D /500 5 5 5 8.3 8.3 8.3 249 237 245 75 7.4 7.4 17.23  17.69 | ' Sulinity based on candnetivity and temperature measurcments,
Salt 100% A 50010 5 0 0 8.1 8.0 - 248 239 - 1.6 6.6 - 1739 -
Salt 100% B 500/0 S 0 0 8.1 8.0 - 248 238 - 7.6 6.7 - 17,34 -
Salt 100% C 500/0 5 0 0 8.1 8.0 - 248 237 - 1.6 6.8 - 17.31 -
Salt 100% D 500/0 5 | 0 8.1 8.0 8.0 248 238 237 7.6 6.6 7.5 17,30 17.53

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

Room Temperature range for the test period was 24.5-25.5 °C.
Incubator #3 temperature range for the test period was 24,5-25.5°C,



Tabie2.

Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Seminole Electric, 890 Highway 70 North, North
Palatka, Putnam County. Florida, NPDES# FL0036498 performed on 5 to 7 December 2000.

Facility: Seminole Flectric NPDES # FL0036498 Facility Type: Tndustrial Totul Residunl CL.2 | mg/L [ Method
Location: 890 Highway 70 North Contact/District:  Pat O'Connor/ Northeast District Wastewater Ficld: - -
County: Putnam County Test type:  static acute screen Treatment Lab: <0.03 DR-100
Sample Collection Date: 12/4/00 Time: 1330 #iests: 2 Receiving Water: St. Johns River
Test Beginning Date:  12/5/00  Time: 1450 Chlorination Type:  Chlorinated
Test Ending Date:  12/7/00 Time: 1305 sample collected after dechlorination Page 1 of 1 Ammonia | Total (mg/l.) I Unionized (mg/L)
Control Water (fish): <0017 <0.017
100% Sample:  <0.017 <0.017
Organism:  Menidia beryllina Life stage: 11 days Conductivity
Uncorrected
Sample/Diluent] SURVIVAL # Alive pH Tcmpcralurc" Dissolved Oxygen mmhos/cm Alk & Hardness | Atkalinity (mglL) | Hardness (mg/L)
Concentrations Volume(mL) onr | 2ane | 48br || 0nowr | 24 hour | 48 hour || 0 our | 24 hous [ 48 hour | [ 0 hour ] 24 hour | 48 hour | [ 0 nour | 48 hour | | Control Water (fish): 122 -
Control A 0/500 5 5 N 79 8.2 8.1 245 245 24. 16 7.4 8.3 9.24 935 1009 Sample: 95
Control B 0/500 5 5 5 7.9 8.2 82 250 242 243 7.6 15 8.2 9.26  9.70
Control C 0/500 5 5 5 79 8.2 82 250 238 242 1.6 7.5 8.2 926 945
Control D /500 5 5 5 7.9 8.2 82 250 238 240 16 7.6 8.2 922 9.39 Salinity" | (ppt)
Salt Control A /500 5 5 5 8.0 8.2 82 248 239 245 7.6 7.5 8.1 947 9.74 Control Water: 5.3
Salt Control B 0/500 5 5 5 8.0 8.2 8.2 247 236 244 16 1.6 8.1 933 10.20 100% Sample: 43
Salt Control C 0/500 5 5 5 8.0 8.2 82 247 235 247 7.6 7.6 8.1 931 995 Adjusted Sample 5.3
Salt Control D 07500 5 5 5 8.0 8.2 8.2 247 235 245 7.6 1.7 8.2 9.34  9.85 | Csalinity bused on conductivity and tempersture measurements,
Salt 100% A S00/0 5 5 5 79 79 7.8 247 237 242 1.7 7.2 8.2 9.10  9.56
Salt 100% B 500/0 5 5 5 79 79 78 246 240 241 7.8 7.2 7.9 309 942
Salt 100% C 500/0 5 N 5 1.9 7.9 78 246 238 247 7.7 7.1 7.8 9.19  9.81
Salt 100% D 500/0 5 5 5 1.9 7.9 78 246 238 242 7.7 7.2 1.7 9.18 949

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

Room Temperature range for the test period was 24.5-25.5 °C.
Incubator #3 temperature range for the test period was 24.5-25.5°C.




Table 3. Results of chemical analyses on the effluent from Seminole Electric sampled on

December 4, 2000.
Metals

Aluminum 1060 pg/lL
Arsenic 44 pg/l '
Calcium 555 mg
Chromium 3.5 ug/L
Copper 6.9 pg/L
Iron 564 pug/L
Magnesium 160 mg
Nickel 17.5 pg/L
Selenium 1.6 pg/L '
Zinc 11 pgtL’

Pesticides and Herbicides

none detected

Base, Neutral, & Acid Extractable Organics

none detected

! Value reported is less than the minimum quantitation limit, and greater than or equal to the
minimum detection limit.
' Estimated value.




FDEP Biology Section — Acute Bioassay Bench Sheet

. s ar b ) . f
Sample Source: Sm(,ﬂ‘&ge_ [/(C‘{? 1& Samp|e Collection: Date /)/‘//CQ Time /330 \1{
. County: Putnaus Test Beginning: Date_/2/5/00 Time_ /4. 4(/
Contact / District: Dat 0/ Cowmes [/ pohoast Test Ending: Date2/2/02  Time /3~
; Organism Batch #: 337 Dnluent Batch #: NSL‘-

NPDES Permit #: FL00 36 Y7¥ Organism Age: -3¢ SAT toxicant

LIMS Sample #: 98200 ims Job #: TLH-2000—12-05 49 ' batch #: /W3

/14"-:)' mi . /4 bd_/ .
sample log —— ) Test organism: : Ll

Test Type: g | Definitive Remarks:

| Static Renewal | Flow-through
Test Number: _/_ of 2

UNCORRECTED
Number Live pH Temperature (°C) D.O. (mg/L) %jf
Conc. Chamber #| Ohr 24h|48h 0 hr 24h | 48h 0hr| 24h |48h JOhr 24h |48h Ohr |(24h {48 h
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A N 21 Cl 519 1S5 1522 1R30 X728 1371 9.4 72 (7L lirs7lizespog
71'"";1 ¢l ¢ S15 |15 1313 i R31249Gc|29.0]7.56 (33 7.4 172711256 Z51
CET Dl C7 515 15 173173 3315790341245 2.5 24 |1.4)2.2317 7 d/79]
_apool Al (A S5 oSt~ 7 Fol— JoHaial— |3, kb | — /735170 —
%:,:? 6|l Clo S 105% — |70 (e | ovgbvs| — V7 l67 | — Lizsdfiz-o —
e ci cu S 5P~ o fsele Jogshsy |2 |67 |— |z3/]700 —
i Dl cia |5 (UYIQw] < 1z [Ra]s9¥2av(23 7] 7.¢ (¢ 17.5]2. 2% H/753)
|
|
i
|
measured by: pe | Sa | o 1SG S [SE [9G [9e | 56 |6 [se | = [<e |54
recorded by: DR Gl B |7 PEr bl mou D4 [ it (e - T 10K
dd hona! o Alk. ALy >
Investigators’ Signatures  Temperature Range °C g:nrréwmc[‘-h:,: sluf“cz?—uw@j <<c_c'|z § 2
Satt 3amp J [ -
Shauam (—W'm“b‘“u‘g Z4.5° «5555'c @Vﬁle( ater Quality Parameters § E
) - s . =
D)o Lo frckisc -Q//l{,k RoomB el 29.5 7 28:3°C"  \yo) water |20% Min Water | Sample |Method | & | 3
Field Total Residual Cl2 (mg/L): [Eaasiete IS® T possid /DF
Lab Total Residual Cl2 (mgiL): _ Q-3 <e.03 | Dec | DA+ S
Alkalinity (mg/L as CaCOg); /AR ¥ / 95 ¥\ o | 56 | &
Hardness (mg/L as CaCO4). VA / VA Hacv | Je | X0
4[ \lk)d‘z‘k{ Total ammonia (mg/L as N);ZD-C‘:?L* / 20077 | Deave] Dpj )~4
= Salinity: /6.3 / q4.3 | Neo | mE | X
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Sample Source:

County: ’V(Ah: .
Pa1 _O'Cowpn /povthoast™

: FLOO 36495

Contact / District:
NPDES Permit #

FDEP Biology Section — Acute Bioassay Bench Sheet

Semingle.  Elechic

LIMS Sample #:  49%2/0 LiMs Job #: TLH-2x°-12-05-49

Test Ending
Organism Batch #:
Organism Age:

! -
Sample Collection: Date (2/%/05 Time /330

Test Beginning: Date_/2/ 5 /00 Time__/445

: Date_{2 [1 [2(  Time UC?’
Diluent Batch #:_A&J
SRT toxicant
batch #: M_

Tt

sample lo VDN Test organism: /)4 /J-lrz,, lirna
Test Typé%ﬁ/-;@g | Definitive Remarks: 4
ic | Static Renewal | Flow-through
Test Number: __2 of _2
UNCORBECTED_
Number Live pH Temperature (°C) D.0. (mgiL) CC%?\%%%?’J)J
Conc. Chamber #1 0 hr 24h |48 h Ohr | 24h | 48h ] O hr I 24h {48h |JOhr |24h |48h Ohr {24h |48 h
S Voot SN A S 135 15 13918218 § | a|RY. 208413 D /8|0 ¢5 |235
e ol (e s TS5 9Faigo]ineliarbt]re 7 18 A [T 351970
- 1 uis 5 | S5 | 517 7)s 2R, 75 ot 7o) Fe |3 o |8.219.2¢ |94 19 ¢5]
Dl (e 51515 17918218-2] 5o Tlogol 7 |20 [F-2)9.22 1.1+ 1939
P RS- N B v s | S5 e le2lg2]o- biv pyslac ]z -[F vzl 521974
e B oC? 515 |5 12¢ 3282l Dicpgdlz.c |7 |8/ 143311 35 ja
o (| CH s 315 |eold2i8al.y "L'.’3~:"2¢'7 717 18- /1533519275
- Dl € S5 1510 |\Folgp |- i2552¢8] 7.¢|373.|82] 4.5/ 3519 %9
il A s[5 15 mamalzsl- ks zbgalay e Ba]9.c045(95%
e bl (2 |5 | 5151797978~ 14a.LYsl27 Ha i£gleciltil9y
- clo» s [ 51519 FelzglweloseRygr 2 . 17.8]9/9037 9.9/
— Dl w5 | 515179724072 i 03 8aysl3.213 7.2]9./5492219 49
measured by: MEl S 158G [se [sG (8= se /\'(/y s&| 56 ﬂ(/x‘ $& 55 ,§(,\, SS
recorded by: ] [6 [oomnss [FeE] 2rti7n i A [ LD s
Addihonal Nrdnse Sy fAmmee [ Z
Investigators' Signatures  Temperature Range °C T Aj*lo'\ %’;?ﬁ‘k;”l‘gf ii.’f}‘iL g E
Jaiwen Clongls Mnoustors3 29.6-25.5°C (Gall Water Quality Parameters 2 |2
R A 7{//{,;&,72?:""32’ o 2857-255°C Water |20% Min Water | Sample | Method 2 |8
Mo favil AL Field Total Residual Ci2 (mg/L): gal Mol Imeasuyisd MAH
TNl g Lab Total Residual Cl2 imgiL): -2 0-03 50’05* DPRyoo DPH J6
S ) Alkalinity (mg/L as CaCOg): /2 2 ¥ / 95 *|Hact | <6 |%
Hardness (mg/L as CaCOg3). A A / MVA | Hach | & |%
_ ¥ ¥ "
;4 AJ 7 (/'”%1 Total ammonia (mg/L as N); ££.051 il 0.0y Dz’m?(,. N}i N
1% Salinity: 5 390t |/ 43 | ¥e | m@ [3&
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The Bioassay of the Seminole Electric WWTP effluent sampled
on December 4 2000, NPDES #FL0036498
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The Priority Pollutants Analysis for Bioassay of the Seminole
Electric WWTP effluent sampled on December 4, 2000, NPDES

#FL0036498
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