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St. Johns River Power Park, 11201 New Berlin Rd., Jacksonville, Duval County, Florida, NPDES
#FL0037869. Effluent samples for this facility were collected on July 19, 2004.

Introduction

St. Johns River Power Park (SJRPP) is an electric generation facility that consists of two fossil-
fuel powered steam-electric generating units (Unit 1 and Unit 2) with a total nominal rating of
1360 MegaWatts. The facility discharge consists of non-contact cooling water, coal pile runoff,
solid waste runoff, steam generator blowdown, and industrial and non-industrial stormwater.
There is no design flow for the main outfall, D-001. The average flow from July 2003 through
June 2004 was 34.1 million gallons per day (MGD), of which approximately 1.3 MGD was
wastewater other than cooling tower water blowdown. Condenser water is chlorinated for bio-
fouling control and cooled by natural draft cooling towers. Other wastewater includes wastewater
from the Coal Pile Runoff Sedimentation Basins and Metal Cleaning Waste Basins, which
undergo chemical conditioning, chemical precipitation, gravity thickening, multimedia filtration and
neutralization in the central wastewater treatment facility (CWTF). The CWTF effluent (I-006) and
cooling tower blowdown (I-051 and 1-052) combine and discharge through outfall D-001. The
SJRPP draws its makeup water from the discharge canal of the JEA Northside Generating
Station (D-010). SIRPP’s outfall D-001 discharges back to the JEA Northside Generating
Stations discharge canal, which then discharges to the Class Ill marine waters of the St. Johns
River (facility information provided by Jeremy RiCharde of FDEP Northeast District office).

Methods

Bioassay samples were collected from the D-001 NPDES sampling point by Joe Jordan, Sandra
Marquez, and Eesa Ali (FDEP Northeast District office) following DEP-SOP-001/01 FS 2400
Wastewater Sampling. Additional water chemistry samples were taken from Internal Outfall 1-006
and Intake D-010. All DEP SOP’s are available on the web at:
http://www.floridadep.org/labs/ga/sops.htm.

The 48-hour acute screening toxicity tests and algal growth potential test were performed
following internal DEP SOP’s TAO7_03,TA07_04, and TA08_01 through TA0O8 07. All internal
DEP SOP'’s are available on the web at: http://www.floridadep.org/labs/cgi-bin/sop/biosop.asp.
While the 48-hour acute screening toxicity test does not reflect the permit required conditions, the
Department uses it to provide reasonable assurance that the facility does not adversely affect
waters of the state.

Toxicity Test Results
Tests were performed July 20-22, 2004.

Americamysis bahia 48-hr acute screening bioassay — LCs > 100%, 0%* mortality in 100%
sample at 48 hours

Menidia beryllina 48-hr acute screening bioassay — LCs0 > 100%, 0%* mortality in 100%
sample at 48 hours

See Appendix 1 for bioassay bench sheets.

*NOTE: In a 48-hr acute screening test of 100% effluent, mortality of <20% provides reasonable
assurance that the effluent meets the acute toxicity criterion of Florida’s Surface Water Quality
Standards (Rule 62-302.500 (1)(a)4, F.A.C.). Mortality between 20-50% mortality indicates low to
moderate levels of toxicity, and further action may be required. Mortality of >50% provides
reasonable assurance that the effluent fails to meet the minimum requirement to discharge to
waters of the state (Rule 62-4.244(3)(a), F.A.C.).


http://www.floridadep.org/labs/qa/sops.htm
http://www.floridadep.org/labs/cgi-bin/sop/biosop.asp

Algal Growth Potential

The effluent Algal Growth Potential (AGP) was 58.8 mg dry wt/L of Dunaliella tertiolecta. Raschke
and Shultz found that AGP values above 10.0 mg dry weight/L represent a “problem” threshold
for marine receiving waters, implying nutrient enrichment (personal communication with Ron
Raschke USEPA Region 4 1987). The analytical chemistry suggests that the effluent is both
nitrogen and phosphorus-limited.

See Table 1 for AGP results.

Chemistry Results

Total residual chlorine and total ammonia were not detected in the bioassay sample in the
laboratory. The total ammonia concentration in the sample collected and preserved for chemical
analysis was 0.036 mg/L. The calculated unionized ammonia concentration was 0.003 mg/L.

In samples from outfall D-001, atrazine was detected; aluminum and copper were detected at
levels that comply with Class Ill Marine water quality standards (62-302, F.A.C.). Lead was
detected between the laboratory minimum quantitation limit (MDL) and practical quanititation limit
(PQL). Levels of iron (700 pg/L) and nickel (9.9 pg/L) exceeded their respective Class Il Marine
water quality criteria of 300 ug/L (62-302.530(39), F.A.C.) and 8.3 ug/L (62-302.530(45), F.A.C.).

Aluminum, iron, and nickel were detected in samples from Intake D-010, at levels that comply
with Class Ill Marine water quality standards (62-302, F.A.C.).

In samples from internal outfall [-006, aluminum, copper, nickel, selenium, and zinc were detected
at levels that complied with effluent limits, and cadmium was detected between the MDL and
PQL.

See Table 2 for results of analytes detected in the effluent, and corresponding limits.

See Appendix 2 for a complete list of chemical analyses performed.

Conclusion

The effluent samples collected from D-001 for this facility on July 19, 2004, did not show acute
toxicity to either test species during the 48-hour acute bioassays. The effluent AGP result
exceeded the "problem” threshold for marine receiving waters. Concentrations of iron and nickel
at outfall D-001 and exceeded Class Ill Marine water quality criteria. The concentration of copper
at internal outfall I-006 exceeded the Class Il Marine water quality criterion, but not the permit
limit.



Table 1. Algal growth potential (AGP) of Dunaliella tertiolecta, and nutrient ratios
for samples collected from St. Johns River Power Park on July 19, 2004.

Location AGP Inorganic | Total N:P
(measured)| N:P ratio ratio
Final Effluent
D-001 58.8 13.05 10.77




Table 2. Effluent limits, Class Il Criteria and chemical data for samples collected from St. Johns River Power Park

on July 19, 2004.

St. Johns River Power Park Class lll Effluent Intake Effluent Final Intake Internal
Marine Limits Limits Limits Effluent D-010 Outfall
Stds D-001 D-010 1-006 D-001 I-006
Organic Constituents (ug/L)
Atrazine - - - - | o024 | - -
Metals (ug/L unless otherwise noted)
Aluminum <1500 - Report - 920 389 268
Arsenic <50 - Report - 18 U 18 U 18U
Cadmium <9.3 - - - 0.25U 0.25U 0.811
Calcium (mg/L) - - - - 424 270 762
Chromium-IIl - - Report - 6 U 6 U 6 U
Copper <37 - Report <1,000 1.8 AJ 0.98 | 6.31
Iron < 300 - Report < 1,000 700 290 30U
Lead <8.5 - Report - 0.78 | 05U 05U
Magnesium (mg/L) - - - - 1090 799 185
Mercury <0.025 - Report - - - -
Nickel <8.3 - Report - 9.9A 0.66 140
Selenium <71 - Report - 21U 21U 296
Silver - - Report <6.4 0.1U 0.1U 0.1U
Zinc < 86 - Report - 9uU 9U 67
Nutrients (mg/L)
Ortho-phosphate - - - - 0.11 - -
Total Phosphorus - - - - 0.13 - -
Ammonia - - - - 0.036 - -
Unionized Ammonia - - - - 0.003 ¢ - -
Nitrate+Nitrite - - - - 1.4 - -
Total Kjeldahl Nitrogen - - - - 0.96 - -
Organic Nitrogen - - - - 0.92c - -
Total Nitrogen - - - - 234 c - -
General Physical and Chemical Parameters
Dissolved Oxygen (mg/L) 24s - - - 6.5 5 7.4
pH (S.U.) 6.5-85s| 6.5-85s - 6.0-9.0s 7.9 7.6 7.4
Conductivity (uS/cm) - - Report - 46,020 35,600 6,285
Flow - Report Report - - -
Total Suspended Solids (mg/L) - - <50 - - -
Temperature (C) - < 35.56 - - 32.5 38.8 29
Oil and Grease (mg/l) <5 - - <15 0.69 U - 0.69 U
Total Residual Oxidants (mg/L) - <0.01 - - - - -
Total Residual Chlorine (mg/L) (lab) | <0.01 - - - <0.03U - -
AGP (mg DryWt/L) - - - - 58.8 A - -

Value exceeds Class Ill Marine Water Quality Criteria (62-302, F.A.C.) and/or effluent limits. (shading where criteria/limits apply)

¢ - calculated value

A - Value reported is the mean of two or more determinations
| - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

J - Estimated value

U - Material analyzed for but not detected; value reported is the minimum detection limit

s - Single sample




endix 1. Bench Sheets
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FDEP Biology Section - - Bioassay Bench Sheet

Survival

Organism: A, balya NELD Test Ended: Date_7/22/04 Time: /200

W

LIMS Sample #:_T¢78F0  Test #: / Test Started: Date 0%20/0¢ Time: /35V
L _ﬂ’éieﬁf .

Organism Batch:  [§b Diluent/ Batel: 2 At /
Organism Age: Y d“[5 Food: YCT  P. subcapitata rtemia ) '
Chamber Size_/C0 0 mL  Bateh: 2 £ET
Test Volume__ 520 _mL Feeding:Prior to_l§s| - Prior to renewal -
Test Hour
Conceniration Replicate |Chamber # 0 hr 24hr | 48hr BR | 48 hr AR 72 hr 96 hr
4 Di3 5 S 9@
6' 7 8 D/ 9{ 5 S
RL Fed DIs s |1 5 >
D /b s |5 |5
4 DIZ £ S 5
Y B Dif I ) S
w7 & D9 s |8 >
D Do 5= [ 5 5
r
13
Organisms loaded by: “§D_ Checked by:| o2 mE | M
Loading Verified by: T F (initials) Comments:
m = missing d = dead BR = before renewal AR = after renewal
Test Resuits:
% mortality in 100% sample __ &
Lew:Z100% itc 95% Cl Methad:
Screening Tests: Report LC50 as »100%, =100%, or <100%.
Substitue highast test ion used if other than 100% (example: Ocean outfall lested at 30% concentration).

V.1 22304

Page 000104




FDEP Biology Section - - Bioassay Bench Sheet

Survival
LIMS Sample #:_ZC7F5 8 Test#i___ A2 Test Started: Date 0 #2:4y Time:_]462__
Organism:__/}M. beryllina Test Ended; Date 87/2: /s Time: /39 ¢
i’ 4

Organism Batch: a?B’ Diluent/ Bateh:__ /Sty ﬂ"..r/i
Organism Age:*22o /R s Food: YCT P subcapitata
Chamber Size_/Z0& _ml, ~ Batch: = /m Z o/ a?sé

Test Volume__SE€P__mL Fecdinu:@v Prior to renewal - Daily
Test |
Ci ion Repli Chamber # 0 hr 24 hr 48 hr Bl’:SE 1[1;“1:! AR 72 hr 96 hr
4 #1 s 5 S
CTee 5 s |5 |5
D HY = > 5
A ;j g = 5 s
: ¢ ¢ = S S
/o0 3 E; = 5 -
- D HY c 15 15
o

Organisms loaded by:__ w0 Checkedby:| 32 m~E A=

Loading Verified by: I ¢ (initiats)| Comments:

™ = missing d = dead BR = before renewal AR = after rencwal
Test Results:

% mortality in 100% sample Q

LCw:2I00% _if Calculated: 95% G Method;

Screening Tests: Report LGS0 as >100%, =100%, or <100%.

Subsitue highost test ion used i olher than 100% (example: Ocean outfall tesled al 30% concentration).

V.1 22304

Pge 000105
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Appendix 2. Chemical Analyses performed on the effluent from the St. Johns River Power Park, sampled on July 19, 2004.

Date Sampled Field ID Analysis Group Component Result  Units Remark MDL PQL
7/19/2004 15:00 FINAL EFFLUENT D-001 Bio-AGP/LimNut  Algal Growth Potential 58.8 mg DryWt/L A 0.1 0.3
7/19/2004 15:00 FINAL EFFLUENT D-001 Bio-Chl-a Chlorophyll-A, Monochromatic, Water 1.7 ug/L U 1.7 5.1
7/19/2004 15:00 FINAL EFFLUENT D-001 Bio-Chl-a Phaeophytin-A, Monochromatic, Water 1.7 ug/L U 1.7 51
7/19/2004 15:00 FINAL EFFLUENT D-001 Bio-Toxicology Bioassay-Acute-Screen-SW-Fish, LC50 100 LC50 L

7/19/2004 15:00 FINAL EFFLUENT D-001 Bio-Toxicology Bioassay-Acute-Screen-SW-Mysid, LC50 100 LC50 L

7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 1,2,4-Trichlorobenzene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 1,2-Dichlorobenzene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 1,3-Dichlorobenzene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 1,4-Dichlorobenzene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,4,6-Trichlorophenol 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,4-Dichlorophenol 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,4-Dimethylphenol 49 ug/L u 49 190
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,4-Dinitrophenol 15 ug/L uJ 15 58
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,4-Dinitrotoluene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2,6-Dinitrotoluene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2-Chloronaphthalene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2-Chlorophenol 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2-Methyl-4,6-dinitrophenol 29 ug/L u 29 12
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 2-Nitrophenol 0.97 ug/L U 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 3,3'-Dichlorobenzidine 39 ug/L u 39 160
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4,4'-DDD 1.5 ug/L u 1.5 5.8
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4,4'-DDE 1.5 ug/L u 1.5 5.8
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4,4-DDT 1.5 ug/L u 1.5 5.8
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4-Bromophenyl phenyl ether 0.97 ug/L U 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4-Chloro-3-methylphenol 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4-Chlorophenyl phenyl ether 1.9 ug/L u 1.9 7.8
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water 4-Nitrophenol 15 ug/L u 15 58
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Acenaphthene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Acenaphthylene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Aldrin 1.5 ug/L u 1.5 5.8
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Anthracene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzidine 97 ug/L u 97 390
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzo(a)anthracene 0.97 ug/L U 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzo(a)pyrene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzo(b)fluoranthene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzo(g,h,i)perylene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Benzo(k)fluoranthene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Bis(2-chloroethoxy)methane 0.97 ug/L U 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Bis(2-chloroethyl)ether 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Bis(2-chloroisopropyl)ether 29 ug/L U 29 12
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Bis(2-ethylhexyl)phthalate 15 ug/L u 15 58
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Butyl benzyl phthalate 4.9 ug/L u 4.9 19
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Chrysene 0.97 ug/L u 0.97 3.9
7/19/2004 15:00 FINAL EFFLUENT D-001 BNA-Water Di-n-butyl phthalate 4.9 ug/L u 4.9 19
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The Bioassay of St. Johns River Power Park effluent sampled on
July 19, 2004, NPDES #FL0037869.

Fill Out This Section For All Surface Water Discharger Inspections(CEl, CSI, CBI, PAI, XSI-RI Optional)

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type
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Remarks

The Priority Pollutants Analysis for Bioassay of St. Johns River
Power Park effluent sampled on July 19, 2004, NPDES
#FL0037869.

Fill Out This Section For All Surface Water Discharger Inspections(CEI, CSI, CBI, PAI, XSI-RI Optional)

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type
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