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Table 2.2A-17
cont'd

DIFFERENCES BETWEEN MEAN ZOOPLANKTON BIOMASS (mg/m?)
ST. LUCIE PLANT

STATION COMPARISON - INTAKE AND DISCHARGE STATIONS, JANUARY-DECEMBER 1977
Intake Discharge Difference
2.8 6.5 3.7*
YEAR COMPARISON - OFFSHORE STATIONS, 1976-1977°
1976 1977 Difference
13.2 24.0 10.8*
DEPTH COMPARISON - OFFSHORE STATIONS, 1976-1977°
Surface Bottom Difference
11.8 25.3 13.5*
qAnalysis includes March, May, June, October, and November, 1976 and 1977.
*Significant at

a = .05,
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Table 2.2A-17
cont'd

ANALYSIS OF VARIANCE FOR ZOOPLANKTON BIOMASS (mg/m?)

ST. LUCIE PLANT

MARCH 1976 - DECEMBER 1977

~ Intake and Discharge Stationsa

Degrees of Sum of Mean
Source freedom Squares Square F
Year (Y) 1 13.1890 13.18897 0.047
Month (M) 8 387.8169 48.47711 1.92
Station (S) 1 9.4557 9.45565 0.37
Y xM 8 437.6901 54.71126 e. 17
Y xS 1 43,4940 43.49394 |
MxS 8 235.7218 29.46521 1.17
Error 8 169.2625 21.15781
Total 35 1296.6300

Offshore Stations®

Degrees of Sum of Mean
Source freedom Squares Square F
Year (Y) 1 3494 .14 3494 .143 8. 5%
Month (M) 4 16272.06 4068.014 9.73*
Station (S) 5 8223.22 1644 644 3.98*
Depth (D) 1 5470.92 5470.922 3.08*
Y x M 4 4289.58 1072.394 2.56
Yx$ 5 3707.31 741 .463 1.77
YxD 1 723.70 723.699 1.73
MxS 20 48668.23 2433.412 8. 02"
MxD 4 1745.07 436.268 1.02
SxD 5 11528.24 2305.647 5.51*
YxMxS 20 10113.11 505.655 1.21
YxMxD ) 1408.60 352.150 0.84
YxSxD 5 3460.86 692.172 1.66
MxSxD 20 51655.99 2582.799 6.18*
Error 20 8361.3] 418.065
Total 119 179122.06

aAnalysis includes March, May-December, 1976 and 1977.

bAnalysis includes March, May, -lune

*Significant at o« = .05.

2,2A-177
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Table 2.2A-17
cont'd

STATISTICAL COMPARISON OF ZOOPLANKTON BIOMASS
OFFSHORE SURFACE
ST. LUCIE PLANT

JANUARY - NOVEMBER 1978

ANALYSIS OF VARIANCE:

STATIONS

SOURCE oF SUN OF SGuARES NEAN SQUARE

MUDEL s 15778.94133939 35S 702870y

exngn 50 112913.30970009 1831, 0584 0515

CORNVECTED TOTAL o5 120692.2514 048

souRce oF TYPE 183 FovaLut PR > ¢

STATION 5 1577894133939 1.68 0.153)
DUNCAN'S MULTIPLE RANGE TEST: STATIONS

MEANS WITW THE SAME LETTER AkE NIT SICGRIFICANTIY DIFFERENT,

ALPrHA LEVEL®.0S DF =50 “S=1081.0%

LruUPING NEAN ] STATIUN
A 53.209091 1 1

L] A 25398182 11 5

L} 16.180182 1 .

] 13.370306 11 2

] 10 .165455% 1 0

L T.911818 11 3

2,2A-178



STATISTICAL COMPARISON OF ZOOPLANKTON BIOMASS
OF FSHORE BOTTOM
ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

ANALYSIS OF VARIANCE: STATIONS

OF SQUARES MEAN SULARE
1943.85629%9) LIRS I BERE )
23060 .435146545 ML L0T25262

264904 ,129234636

DUNCAN'S MULTIPLE RANGE TEST: STATIONS

CEANS WITH THE SAME LETTEFR ARE NUT SIGNIFICANTLY DIFFERENT,

ALPHA LEVEL =,08 DFE=s0 “Se304 000

MEAN
29 .927127)
26 J4L96545
25 JAI6545
25 J92727
26 470000

12.92%182
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Table 2.2A-18

SIMPLE CORRELATION COEFFICIENTS (r)
FOR ZOOPLANKTON ABUNDANCE AND BIOMASS VS. PHYSICAL PARAMETERS
OFFSHORE STATIONS (0-5)
ST. LUCIE PLANT
MARCH 1976 - DECEMBER 1977

SURFACE o L ESILQM
Physical Biomass Undamaged Damaged 1omass Undamaged Damaged
parameter (mg/m3)  (No./m3) (No./m3) (mg/m3)  (No./m3) (No./m3)
Temperature 0.1836* 0.1767* 0.2400* 0.0872 0.1787* 0.2886*
Temperature? p.1948* 0.1833* 0.2461* 0.0891 0.1958* 0.2808*
Salinity 0.0628 0.0408 -0.1220 -0.0285 0.0786 -0.0082
Salinity? 0.0624 0.0393 -0.1231 -0.0282 0.0778 -0.0104
Dissolved oxygen «0.1567* -0.0759 -0.2097* -0.0440 -0.1710* -0.2283*

Dissolved oxygen? -0.1377 -0.0551 -0.1930* -0.0325 -0.1293 -0.1988*
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cont'd

Table 2.2A-18

ZOOPLANKTON CORRELATIONS OF LOG DENSITY AND BIOMASS VS PHYSICAL PARAMETERS
OFFSHORE SURFACE STATIONS

ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

Stations
0 2

Parameter Density Biomass Density Biomass Density Biomass
DENSITY 1.000002 0.65162 1.00000 036374 1.00000 D.76455)
0.0000P 0.0299 0.0000 0.3007 0.0000 0.008%

11¢ 11 11 11 11 11

TEMP 0.701R1 0D.38232 0.436454 0.32276 069649 0.64853
0.0luwl 0.2459 N0.1817 0.3330 0.0173 0.0309

11 11 1l 11 11 11

SALINITY 0.20532 0.0%705 0.016459 0.43297 0.064110 0.26923
0.5693 0.7897 0.9681 0.2113 0.9102 0.4876

10 10 10 10 10 10

D0 0.02501 :9.23955 -0.06135 -0.15876 ~0.10904 <=D.32677
0.9516 0.56717 0.8853 0.7073 0.7957 D.4295

8 8 8 8 8 B

310MASS D.65142 1.00000 034374 1.00000 0764550 1.00000
0.0299 0.0000 0.3007 00000 0.008¢4 0.0000

11 11 11 11 11 11
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Table 2.2A-18

(continued)
ZOOPLANKTON CORRELATIONS OF LOG DENSITY AND BIOMASS VS PHYSICAL PARAMETERS
OFFSHORE SURFACE STATIONS
ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

Stations
3 4 5

Parameter Density Biomass Density Biomass Density Biomass
DENSITY 1.00000 0.780641 1.00000 0.8080) 1.00000 D0.87154%
0.0000 0.00646 0.0000 0.0026 0.0000 0.0005

11 11 11 11 11 11

TEMP 0.46951 0.51172 0.705R4 (D.4B815¢ D.66961 0546495
0.1451 0.1076 0.0152  0.1337 0.0242  0.0830

11 11 11 11 11 11

SALINITY -0 .3642°7 (0.16587 0.32179 057277 014971 D.10612
0.3319 0.6470 0.3646 0.0835 0.6798 077647

10 10 10 10 10 10

00 ~0.16262 =D.46677 013959 -0.227643 =033908 =-0.29440
0.7004 0.2436 0.76417 0.587% 0.4113 D.6791

8 8 8 B 8 8

BIUOMASS 0.78041 1.00000 0D.80800 1.00000 0.87154 1.00000
0.0066 0.0000 0.0026  0.0000 0.000% 0.0000

11 11 11 11 11 11

dCorrelation coefficient
bPrcbabwl|!y of a greater R value for the null hypothesis

“number of observations (n)



Table 2.2A-18
cont'd

ZOOPLANKTON CORRELATIONS OF LOG DENSITY AND BIOMASS VS PHYSICAL PARAMETERS
OFFSHORE BOTTOM STATIONS
ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

Stations

1
|

Parameter Density Biomass Density Biomass Density Biomass

DENSITY 1.000003 0.81178 1.00000 D.6828¢4 1.20000 0.62338
0.0000 0.0026 0.0000 0.0206 0.0000 0.06406
11¢ 11 11 11 11 11

&.4!b37 D0.51665 047668 013694 0.06490 0.67795
11 11 11 11 11 11

SALINITY 0.24529 D.61286 0.42307 0.26215 0.71706 0.41408
0.64940 0.0596 0.2231 De6664 0.0196 0.2342
10 10 10 10 10 10

-0.03846 =0.3D0192 -0.07122 -0.27050 ~“0.672643 =0.29542
0.9280 0.46764 0.8669 0.5170 0.0677 0.4775
t 2 8 8 8 8

BIOMASS 0.81178 1.00000 0.68284 1.00000 0.62338 1.00000
0.0024 0.0000 0.0206 0.0000 0.0404  0.0000
11 11 11 11 11 11
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Table 2.2A-18
cont'd

OFFSHORE BOTTOM STATIONS
ST. LUCIE PLANT

JANUARY - NOVEMBER 1978
Stations
3 4

Parameter Density Biomass Density Biomass Density Biomass
DENSITY 1.00000 0.52400 1.00000 0.6%903 1.00000 0.77307
0.0000 0.0980 0.0000 0.0190 0.0000  0.0053

11 il 11 11 11 11

TEMP 0.56333 0.34019 0.25¢02 0.06116 0.61998 0.75166
0.0711 0.6810 0.64541 0.9044 0.0559 0.0122

11 11 11 11 10 10

SALINITY 0.18255 006824 0.39166 0.25540 0.63848 0.33389
10 10 10 10 10 10

00 ~0.60707 =0.64573 -0.416435 -0.3109% ~0.74363 -0.43340
0.0155 0.0837 0.3074¢  0.64535 0.0344  0.2836

8 8 8 3 [} 8

BIOMASS 0.52400 1.0000D 0.68903 1.00000 0.77307 1.00000
0.09°0 0.0000 0.0190 0.0000 0.0053 0.0000

11 11 11 11 11 11

a.
Correlation coefficient.

“Probability of a greater R value for the null hypothesis

“Number of observations (n)
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Table 2.2A-19

MULTIPLE REGRESSION ANALYSIS
OFFSHORE STATIONS (0-5)
ST. LUCIE PLANT
MARCH 1976 - DECEMBER 1977

SURFACE

Dependent Independent

variables variables R R?

Undamaged density Temperature’ 0.18326 0.03358
Salinity 0.19697 0.03880
Temperature 0.20406 0.04164
Dissolved oxygen 0.20567 0.04230
Dissolved oxygen? 0.32176 0.10353

Damaged density Temperature? 0.24606 0.06055
Dissolved oxygen 0.27594 0.07614
Dissolved oxygen? 0.33430 0.11216
Salinity 0.343980 0.12236

Biomass Temperature? 0.19481 0.03795
Temperature 0.23104 0.05338
Dissolved oxygen 0.24806 0.06153
Dissolved oxygen 0.31854 0.10147
Salinity? 0.32556 0.10599

BOTTOM

Dependent Tndependent

variables variables R R?

Undamaged density Temperature’ 0.19098 0.03647
Temperature 0.23912 0.05718
Dissolved oxygen 0.26083 0.06803
Dissolved oxygen 0.27852 0.07757
Salinity 0.28560 0.08157

Damaged density Temperature? 0.26027 0.06774
Dissolved oxygen 0.29218 0.08537
Dissolved oxygen 0.32457 0.10535
Salinity? 0.32783 0.10747
Temperature 0.32834 0.10781

Biomass Temperature 0.08720 0.00760
Salinity i 0.08884 0.00789
Temperature 0.08929 0.00797

2,2A-185
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Table 2,2A-19
cont'd

ZOOPLANKTON DENSITY STEPWISE ANALYSIS
OFFSHORE STATIONS (0 through 5)
ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

981-vZ'2

K SQUARE = D.33938342

DF SuM OF SOQUARES MEAN SQUARE F PROBOF
RECRESSION 3 23.98417832 To9947201) T.52 0.0004
ERRON 4 Lo.T68206062 1.05265920 .
TOraL &7 TO.7323829

B VALUE STO LRRUR TYPE 11 §S F PROB>F
INTERCEPT 16.92769%275
T1Enp 0.234058657 0.05253204 21.02150182 19.85 0.0021
SALINITY ~0.6219753¢ 0.3511457% 1.5363048¢6 1.664 0.2359
vo -0.02208018 0.010008615 4.75303905s &b 0.233%7
R SQUARE = D.42235641

DF SUM UF SCUAKRES MEAN SOQUARE f PROB>F
REGRESSION i 18.5u367525% 6 19855842 10.48 0.0001
ERROK 43 25%.641630901 0.52127695
TUTAL 4o L3.99%9046 27

B VALUE STO CRROK YYPE ¥1 S8 F PRIEDF

INTERCEPT ~24.28022802
TENP 0.1691182! 0.064146340 G.8e20152178 16.6% 0.0022
SALINITY 0.79198885 D.29739465%7 “.17189372 1.09 0.0109
00 ~0.0162630] 0.01v26640 loa8378863 2.51 D.1236
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Table 2.2A-19
cont'd

ZOOPLANKTON BIOMASS STEPWISE ANALYSIS
OFFSHORE STATIONS (0 through 5)
ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

L81-VZ°Z

K SQUARE = D.1741920)

oF SUM DF SUUARES SEAN SOUARE F PROB*
RECRESSTUN 3 21 7L0.492344 00 T253.49 744802 3.09 0.03s85
ERKDX &4 J03161.95782261 2304.53995051
1or1aL 7 1264922.45016067

8 vaLut STD ERKkDR TYPE 11 55 13 PkOBOF
INTERCEPTY =~1092.61066747
TEnP 6.074509089 2.46775228 164206.75263817 6.06 D178
SALINITY 27.106630463 16.49547152 6330.3)5%8528 2.70 0.1078
00 ~C.12895159 0.50763140 151.226457965 0.06 0.3027
R SOUARE = D,.146'313)

DFf SUM NF SOUARFS MEAN SQUARE F PROBDF
REGRESSION 3 2887.53N0R8 52 962.51002%%]) 2.41 0.0797
Exaon «3 171640,6482796508 3I8.75541387
TorTaL “6 20036.0129951)

B vALUE $TD teRMR TYPE 11 SS F PROBOF

INTFRCEPT ~345.6865%60027
1ime 1.50731008 107663213 181.87710122 1.96 D.18%%
SALINITY 9.4168722% T.726444807 132.63252692 149 D.223%
un ~0.289U8023 D.26060604°5 CHP . 82096080 1.18 DL20%)
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Table 2.2A-20

MACROPHYTE SPECIES COLLECTED BY DREDGE AT OFFSHORE STATIONS
ST. LUCIE PLANT
1976

CHLOROPHYTA (green algae)
Batophora oerstedi
Cladophora Sp.
Enteromorpha Sp.
Rhizoclonium SPp.

PHAEOPHYTA (brown algae)
Dictyota linearis
Dictyota Sp.

Ectocarpus subcorymbosus
fargassum SPpp.
Sphacelaria furcigera

S. tribuloides
Sphacelaria Sp.

‘ RHODOPHYTA (red algae)
Agardhiella tenera

Agardhiella SPp.
Botryocladia pyriformis
Ceramium fastigiatum
Ceramium SP.
Laurencia Sp.
Gracillaria Sp.
Polysiphonia denudata
P. sphaerocarpa
P. subtilissima
Porphyra umbilicalis
Spermothamnion investiens

2,2A-188
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Table 2.2A-20
cont'd

MACROPHYTE SPECIES COLLECTED BY DREDGE AT OFFSHORE STATIONS
ST. LUCIE PLANT
1977

CHLOROPHYTA (green algae)
Chaetomorpha SP.
Cladophora Sp.
Cladophoropsis SP.
Codium decorticatum
C. isthmocladum
Halicystis Sp.
Lyngbya SP.
Rhizoclonium Sp.
Ulothrix SPp.

Ulva lactuca

PHAEOPHYTA (brown algae)
Dictyota SP.
Dilophus guineensis
Ectocarpus rhodochortonoides
Sargassum SPp.
Sphacelaria furcigera

RHODOPHYTA (red algae)
Acanthophora spicifera
Ceramium SP.

Chondria SP.
Eucheuma Sp.
Gracilaria Sp.
Grateloupia SP.
Halymenia SPp.
Hypnea SPp.
Laurencia SP.
Polysiphonia subfilissima
Polysiphonia SP.
Soliera SPp.
Wrangelia Sp.

2,2A-189
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Table 2.24-20
cont'd

MACROPHYTE SPECIES COLLECTED AT OFFSHORE STATIONS
ST. LUCIE PLANT

1978
March June September
N ____Station
1 2 3 4 § > 1 2 3 & % 01 2 3 4
v
.

2,2A-191

Novem~er
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Table 2.2A-21

BENTHIC GRAB MACROINVERTEBRATL AND SYATISTICAL DATA BY STATION AND QUARTER
OFFSHORE STATIONS

ST. LUCIE PLANT
1976-1977

Station and year

_—

___JL__1 e 2 ,_r_i;_r

Parameter  Qtr. 1976 197 1976 1977 1976 1977 _ 1976 _ 1977 _ 1976 _ 1977 _ 1976 1977

No. of taxa 1 96 56 8 51 94 152 14 33 91 91 128 152

2 125 38 16 34 127 143 33 38 11 118 92 155

3 147 40 54 35 132 141 45 50 117 118 107 158

4 104 21 33 20 101 11 37 27 3 92 110 142

Total 260 109 75 99 249 259 84 84 219 203 236 303
Mean 118.0 38.7 24 34 113.5 136.7 32.3 37.0 103.3 104. 108.5 152 ¢

Density 1 12082 4483 23 1933 10500 23917 817 858 3817 3817  AXI5 19425

(individuals/m?) 2 19292 3100 560 725 18308 14100 1892 2217 9350 9433 14825 17033

1 14658 950 647 833 24150 14525 3458 6300 2892 12383 11983 17592

4 10267 §75 1084 425 11600 9017 1392 1008 7908 6733 12900 15800

56259 9108 2725 3916 64558 61559 7559 10383 48967 32366 47983 69850

19065 2277 « 979 16140 15390 1890 2596 12242 8091 11936 174u}
Mean number of 1 482:146 179s110 5 3 7747 320:163 957+106 33¢15 34:17 353157 153: 17 33i: €6 777:440
individuals 2 7724299 124s 71 12+ 8 29+ 6 732:432 564+ 77 76+53 89:14 374:102 118+ 42 593+175 681:188
per sample 3 586+246 38: 8 26-15 33« O 966:267 581:218 138:69 252:42 916:181 495:100 479+ 59 704:201
4 8114112 23+ 7 82:11 17+ 6 464+ 69 361+ 49 56+ 8 40:13 316+110 269+ 45 516:105 632365

Tota? 6751 1093 267 470 7747 7387 907 1246 S876 3884 5758 8382

T 10

71.3
84.3
97.0
80.7

6779
10661
12964

7519

89.

87

90.
69.

9072
7768
a764
5593

NN SNN
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AT
_..Qer. 1976 1977

Parameter
Biomass (g/m-) 1 97
2 11
3 2
4 10
Total 123
Mean 30
Diversity (d) 1 4
2 4,
3 5
4 r
Wnn 5
Mean i
Equitability (e) 1
2
3 ¢
4 0
e/year 0
Mean 0

249
'.421
.582

.30
.985
.880
.910
.078
769

160

40n
389
33¢

561
A2}

273

273
385

h B e

5
0
2.
15
3

ooooo -

1976 18
A0 2.585
718 3.815
060 0.995
62 1.805
4% 260
B87% 2.5
.50 1.553
01 1.636
47+« 5.423
651 4.38¢
A 5.127
ft 1,500
25 0164
2% 11,997
2 93
L8R 1.813
L300 .69
.565  1.801

SL2-ER-OL

Table 2.2A-21
cont'd

BENTHIC GRAB MACROINVERTEBRATE AND STATISTICAL DATA BY STATION AND QUARTER

OFFSHORE STATIONS
ST. LUCIE PLANT

1976-1977
e T B e . . _ ‘Mean
= a . 3 L 5 s ol Mean (excluding Sta. 0)
71976 1977 1976 1977 1976 1977 1976 1977 1976 1977 1976 19
1.610 25.30: i5.405 2,083 1.233 3.453 0.795 7.460 17.6%%  23.04! 7.150 8.189 7.560
5.795 B.643 9.1’% 2.240 16,548 10.558 7.800 5.953 123.:2% 7.199 B8.89 6.2842 10.531
13.400 9.273 14.100  1.975  4.105 2.643 19.000 6.498 16.220 4.088 12.314 4.277 13.365
1.120 + . 080 7.4 1.765% §.32 3.6N00 1.08 200 227.8475 4.546 40.84 3.321 48.493
21.92% 4 17,207  3.063 27.20F 7N.3A9 28 &:° 21,110 247.725
5.48. .. 1.8 ».016  6.802 .72 RF 71 RR.6H1
3.80. .21 5. % 3.025 4.385 4.161 5.404  5.511 5 397 3,705 4,840 3.608 5.107
.48 4.5:¢ 5.2 3.184 3.360 4.690 5.10% 4.244 5.522 4.113 4.479 4.055 4.772
4206 7% S.2 2.694 2.60z 4.842 .12 5.058  5.510 4.526 4.529 4.353 4.539
3.64¢ 4.51: 4.¢ 1.316 3.585 3.036 4.1 4.284 5.428 4.645 4.185 4.507 4.292
5.61/ 4,972 §.54n 3.838 3.6% %219 5.505 %287 a.205
4,286 4.500 5. 177 3.305 3.473 1.683 4.90" 4.674 5.409
0.81° 0.29¢ ©C.°4 0.819 0,907 0.288 0.703 0.413 0.415 0.425 0.602 0.454 0.664
0.97c 0.2¢7 0.410 0,391 0.386 0.537 0.437 0.303 0.477 0.426 0.497 0.461 0.536
0.798 0.307 0395 0.199 0.167 05.365 0.435 0.465 0.433 0.487 0.511 0.452 0.449
0.35¢ 0.334 0,33@ 0.793 0,641 0.521 0.279 0.261 0.448 0.551 0.488 0.548 0.412
0.7é2 ..188 0.3532 0,247 0.214 0.264 0.336 0.248 0.365
0.7s% 0.299 M.4p0 0.551 0.525 0.380 0.475 0.361 0.443

3:otal number of individuals

collected at Station for year.
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Table 2.2A-21
cont'd
BENTHIC GRAB MACROINVERTEBRATE AND STATISTICAL DATA BY STATION AND QUARTER, OFFSHORE STATIONS

w

ST LUCIE PLANT
1978
Parameter Qtr 0 —=__ @ 2 L CER B LN
No. of taxa i 28 21 98 28 107
2 3l 28 179 50 136
3 17 32 173 5¢ 139
- » 21 113 28 124
Total 80 12 257 94 231
Mean 27 ’5 14]) 4! 127
Density (individualis/m-) 1 791 - 5,989 991 6,356
2 1.748 (1.1 35,3 2,29! 15,082
3 400 59 2,907 9.121 17,208
4 660 47y 15,686 86t 15,186
Total 3,606 2.4e5 17,960 13,319 53,802
Mean 901 tic 19,450 3,330 13,45)
Mean number of individuals per sample 1 32:8 1715 240+50 40:6 254:100
2 70:43 23:7 1,416:218 92:34 602:200
3 16:4 369 917-196 367:247 689:220
4 27:17 19:7 S4n-9¢ 35:18 608:118
Total® 433 290 9,359 1,599 6.459
Biromass (g/m-) 1 1.735 2,660 13.0i¢ 33.240 4.820
2 6.285 0.565 10.572 6.389 €.043
3 0.178 0.2 151.65%8 4 784 040
L} 0.647 0.9 €.550 ¢.881 843
Total 5.845 Iy i B 4 794 3] 323
Mean 2.211 45 42 11.69% all
Oiversity (d 1 3. 98 3 5.150 3.920 5.060
2 3 420 4 5.600 & 530 $.580
3 i 1€ 5.695 1.98 $.787
4 4.3%¢ t 4 73 3.97 4 8¢
d/ year 3 4.9 i3 3.266 5. u8d
Hegvtb .74 25! 5, 304 3 &0¢ 5.3

13
17

I
3

.
1ei

§.5
r{ 8%

27,.%:1

14,1
79, .4
19,7

399: 1]

1,103
1,104 3
562 .
9.4

770
684
445
487

e . 386

LA Y Y

wn

097

¥

597

s
0zs

33l

e e ce—i-cp——

Mean
68 8
9.5
%7
4.2
170.%

4,087
13,782
13,026

7,486
W, 1

10.23y
15 920
30.8!1
3 9l

566
Has
v

4 jas

P

'S

Mean (excluding
__Statton 0)
n.eoe
113.2
116.2
826
188.6

4,74
16, 1oy
15,952
H,u50
45,32

11.940

17
3

Lo T Y

ud?
337
573

6el
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Table 2.2A-22

NUMERICAL METHODS

RAREFACTION DIVERSITY (Sanders, 1968)

The rarefaction method of graphically calculating species
diversity was formulated to directly compare samples of different
sizes., The usual difficulty inherent in such a comparison is that,
as the sample size increases, individuals are added at a constant
arithmetic rate but species accumulate at a decreasing logarithmic
rate. The rarefaction method is dependent on the shape of the species
abundance curve rather than on the absolute number of specimens per
sample. The procedure is to keep the percentage composition of the
component species constant with that of a hypothetical sample of 1000
individuals while reducing the sample size, i.e., to artificially
create the results that would have been obtained had smaller samples
with identical faunal composition been taken. With this technique,

the expected number of species in any size sample can be determined.

THE SPEARMAN PEAK CORRELATIONS [rs] (Siegel, 1956)

In this test "N" individuals are ranked according to two vari-
ables. If the ranking of the independent variables is denoted as
Xis X2s X3y sees xn and the ranking of the dependent variables is
represented by Y,, Y,, Y3, ..., Yn, a measure of rank correlation may

be used to determine the relationship between the X's and the Y's.
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Table 2,2A-22
cont'd

di = xi - Yi
indicates the disparity between the two sets of rankings.

N
6 I d‘.2
i=]

S . -
N' - N

is used if no tied rankings are present. When a considerable number
of ties are present, the following formula is used:

Ix2 4 Ly? - £d?

s ° 2V/ixty?
where: gx2 = NjT%-ﬂ - sz

Ly? = N:T%—”< - LTy
and T = E:T%~£

wWhere t = the number of observations tied at a given rank., Critical
values of significance (P=0.05) have been determined for various N

(See Siegel, 1956, Table P of Appendix).

DOMINANCE-DIVERSITY CURVES (Whittaker, 1965)

In order to examine the relative abundances of the taxa at
each station, all taxa were ranked by abundance and the ranks were
then plotted against the log of the number of individuals represented
by each rank. A steeplv sloping curve indicates a high degree of
dominance by a few species, while a gently sloping curve indicates

a more equitable distribution of abundances among taxa.
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Table 2.2A-22
cont'd

SPECIES SATURATION CURVES (Gaufin et al., 1956)

Gaufin et al. (1956) presented a method for calculating the
best average curve based on all possible combinations of randomized
replicates. An estimate can be made of the average probability (Pg)
of finding a species in the kth set of a set of k<n samples, but in
no previous sample, given that it has occurred in the total set of

n samples, using the formula:

n-k+1

i :
" L, Canr (9] 15¢

C; (n-k+1) S

where Si is the number of different species appearing in ¢ out of »
samples, S is the total number of species observed, and C is a

coefficient derived from the combinatorial formula:

¢k = nt/ktinek)

The coefficient must first be multiplied by a constant defined by:
n!/(k=1)!(n-k)!

which varies with k.

McCLOSKEY'S (1970) INDEX OF FAUNAL DOMINANCE

This index ranks each species taken in a series of samples to
determine the most dominant species., Use of this index disregards

sample size. The species in each sample are ranked for dominance by
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Table 2,2A-22
cont'd

their "biological index value" (BIV), which is obtained by giving 10
points to the species which numerically dominates that sample, 9 for
each second dominant species, and so on. The "scores" of each species
in the series of samples are then added to determine the total bio-
logical index value. The species having the highest total BIV is then

the species of primary dominance.

THE MANN-WHITNEY U-TEST (E1liott, 1971)

This is a non-parametric alternative to the t-test for com-
paring differences in two sample means. The null hypothesis is that
there is no difference between sample means from two independent

random samples drawn from populations having the same parent distri-

bution,

The test statistics are calculated as follows:

na(ny + 1)
Ul = ﬂln? + - 2“""‘“ - R")

n(ry +1)
Uz . nln2 + —--——2“"—- - Rl

where n, = number of elements in sample 1 and n, = number of elements
in sample 2. Data are pooled and ranked by order of magnitude, so
that the lowest ranking element receives a value of 1. If any ranks
are equal, they are given the average of the tied ranks. R, and R,

are the sum of ranks in samples 1 and 2, respectively. The smaller
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Table 2.2A-22
cont'd

of the two U values is compared to the appropriate value of U in a

table of U-statistic values at the desired level of significance.

THE KRUSKAL-WALLIS TEST (Sokal and Roh1f, 1969)

This is another non-parametric test that is used for deter-
mining differences in means between several samples, not necessarily
of equal size. The null hypothesis is that all samples come from
the same population and therefore there is no difference between
sample means. The test statistic is computed as follows:

an,
2 £(r'R)2i2 a
n = -(*g-"—;)-(-g'n":—]‘)— . --—Fi'"-' -3 (Iﬂi +1)
where n; equals the number of items in group i. Counts are again
pooled and ranked in order of magnitude and an average given for

n.
tied ranks, The sum of the ranks equals (z‘R)i' An adjustment for

tied ranks is calculated as follows:

n
b
D=1 - -
(zn‘.-l)!:ni(!:ni +1)

th

where Tj is a function of t., the number of variations in the j

J
group of ties.
3
Fi: ®Lt; = L,
J ( J J)

Adjusted H = %--

The adjusted H value is compared to x?(a-1) tables at the desired

level of significance.
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Table 2.2A-22
cont'd

DIVERSITY AND EQUITABILITY

Diversity indices are an additional tocl for measuring the
quality of the environment and the effect of induced stress on the
structure of a community of macroinvertebrates. Their use is based
on the generally observed phenomenon that undisturbed environments
support communities having large numbers of species with no indivi-
dual species represented in overwhelming abundance (EPA, 1973).

Many forms of stress tend to reduce diversity by making the environ-
ment unsuitable for some species or by giving other species a com-

petitive advantage,

The Shannon-Weaver index of diversity {d) (Lloyd, Zar, and Karr,

1968) calculates mean diversity and is recommended by the EPA (1973):

- _C
d = § (N TogyoN - Zn, logloni)

where: C = 3.321928 (converts base 10 log to base 2)
N = total number of individuals

=
"

, = total number of individuals of the it species.
Mean diversity as calculated above is affected both by the
number of species and the distribution of individuals among the species.

The value may range from 0 to 3.321928 loagn.

To evaluate the component of diversity due to the distribution

of individuals among the species (equitability), the calculated d is
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cont'd

compared with a hypothetical maximum d based on a maximum species
distribution obtained from MacArthur's "broken stick" model (Lloyd
and Ghelardi, 1964). The MacArthur model results in distribution
quite frequently observed in nature: one with a few abundant species
and increasing numbers of species represented by only a few indivi-
duals. Sample data are not expected to conform to the MacArthur
model, since it is only being used as a measure against which the
distribution of abundances is compared. Equitability values may
range from zero to one, except in rare cases where the distribution

in the sample is more equitable than that in the MacArthur model.

w

°l

Equitability is computed by: 3

I

where: s = number of taxa in the sanple

i
S

hypothetical maximum number of taxa in
the sample based on a table devised by
Lloyd and Ghelardi (1964)

MORISITA'S (1959) INDEX OF COMMUNITY SIMILARITY: Ca

This index is used with semi-quantitative data such as trawl
samples. It compares two samples by taking into account the abun-
dances of common species, total abundances in each sample, and their

respective diversities,
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Table 2,2A-22
cont'd

Morisita's index is based on Simpson's index of diversity (1):

gn,(n.-1)
P s hid

N(N-1)

where: N total number of individuals

n imporEance value (abundance, biomass, etc,) of
the ith species.

Using subscripts 1 and 2, the A values of two samples may be differentiated:

Eng1(ngy-1) £no(n.o-1)

Ay B eemecim———— g I
LN (N, 1) - . N, (N,-1)

Morisita's index cf similarity between communities may then be calculated
by the following formula:

i 254N,

(A +22)NyN;

This index is almost uninfluenced by the sizes of N, and N,. The value
of CA will approach unity when samples demonstrate similarity in species
abundance and diversity. Conversely, as CA approaches zero, the samples
will have fewer species in common, which suggests that the samples have

been drawn from dissimilar habitats.
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Table 2.2A-23

cont'd
TOP-RANKED® DOMINANT TAXA OF BENTHIC MACROINVERTEBRATES
FROM GRAB SAMPLES AT SIX OFFSHORE STATIONS
Si. LUCIE PLANT
1976-1978

Station and year o
0 1 2 3 A s

Taxa 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 " 1976 1977 1978 1976 1977 1978

ANNELIDA (continued)
Polycirrus eximius 12
Polygordius SP. 9
Prionospio cristata 6 3 8
Eunice vittata

MOLLUSCA
Ischnochiton hartmeyeri
I. papillosus
Macoma brevifrons
Olivella floralia
Tellina iris 2 4

won

~Nw
o

ARTHKOPODA
Balanus trigonus 9
B. venustus
Cyclaspus pustula ? Rl 6 8
C. varians 3 5
Eurydice littoralis 7 8 8 7
Melita Sp. A 8
Microcerberus Sp. A
Oxyurostylis smithi 4
Protohaustorius Sp. A 7 6
Pseudoplatyishnopus Sp. A 6 3 5
Synchelidium americanum 7

10
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Table Z2..A-23
cont'd

TOP-RANKED® DOMINANT TAXA OF BENTHIC MACROINVERTEBRATES
FROM GRAB SAMPLES AT SIX OFFSHORE STATIONS
ST. LUCIE PLANT
1976-1978

T _____Station and year
0 1 2 3 4 5

Taxa 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 - 1976 1977 1978 1976 1977 1978

ARTHROPODA (continued)
Trichophoxus Sp. A 4
Trichophoxus sp. 8 5

PUNCUL 10A 5 - 2 4 2 | 1 2 1 | 31 6 5
HORONIDA 10

ECHINODERMATA
Amphiodia pulchella 10
Clypeasteroida 6 9 9
Mellitidze sp. 7
Ophiuroidea 4

CEPHALOCHORDATA

Branchiostoma caribaeum 6 . 3

3Ranked according to McCloskey (1970) biological index values.



RANKED® DOMINANT (A OF BENTHIC INVERTEBRATES
FROM TRAWL SAMPLES SIX OFFSHORE STATIONS
ST. LUCIE PLANT
1976-1978

serratorbita
Lnquliesperforata
s

jlecta

longicaudatus

Sp.

pinimanus

nimanus

hemr M

philli
s longicaudatus

Sp.
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Table 2.2A-23
cont'd

TOP-RANKED® DOMINANT TAXA OF BENTHIC INVERTEBRATES
FROM TRAWL SAMPLES AT SIX OFFSHORE STATIONS
ST. LUCIE PLANT
1976-1978

Station Species 1976 1977

1978

3 Trachypenaeus constrictus
Trachypeneopsis mobilispinis
Portunus anceps
Leptochela serratorbita
Encope michelini
Peri:limenes longicaudatus
Processa Sp. A
Mellita quinquiesperforata

hEwWwNnN —~
P =

o w

-

4 Mellita quinguiesperforata
Trachypenaeus constrictus
Chaetopleura apiculata
Portunus spinimanus
Anomia simplex
Periclimenes longicaudatus
Turbo castanea
Loligo plei
Processa hemphilli
Metapenaeopsis goodei

& WM -

W

5 Crepidula fornicata
Trachypenaeus constrictus
Turbo castanea
Anomia simplex
Portunus spinimanus
Lytechinus variegatus
Chaetopleura apiculata
Arbacia punctulata
Chione grus
Periclimenes longicaudatus
Metapenaeopsis goodei

NHEWN -
~n

B W -

~nN (2] W - asSro o -

S o

N W

dRanked according to McCloskey (1970) biological index values.
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Table 2.2A-24

KRUSKAL-WALLIS AND SNK COMPARISONS OF GRAB REPLICATE
DATA BETWEEN 197€¢, 1977, AND 1978
ST. LUCIE PLANT

60Z-VZ°'Z

Station
Paramater Year 0 1 2 3 4 5
Grab efficiency 1976-77 *decrease *decrease ns? NS NS *decrease
1977-78 *decrease NS NS NS NS NS
1976-78 *decrease *decrease NS NS NS *decrease
Number of taxa 1976-77 *decrease NS NS NS NS *increase
1977-78 *decrease NS NS NS *increase NS
1976-78 *decrease NS *increase NS *increase *increase
Number of individuals 1976-77 *decrease NS NS NS NS *increase
1977-78 *decrease NS NS NS NS NS
1976-78 *decrease NS NS NS NS *jincrease

ANs = Not significant,

*Significant correlation (p=0.05).
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Table 2,2A-25

SPEARMAN RANK CORREL ATIONS (r<) FOR VARIOUS COMBINATIONS OF
NUMBER OF TAJA, DENSITY AND WATER TEMPERATURE
OFFSHORE STATIONS
ST. LUCIE PLANT

1976 - 1978
© Taxavs. Density vs. Density vs. Taxa vs.
Station ~ Temperature Temperature Biomass Density
0 (n=8) NS NS NS w
1 (n=12) NS NS NS i
2 (n=12) » . NS s
3 (n=12) *h *k NS *k
4 (n=12) * *k * s
5 (n=12) NS NS it e
All Stations
(excl. Sta. 0)(n=12) * " NS i

NS = Not significant
*Significant correlation (p=0.05).
**Highly significant correlation (p=0.01).
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Table 2,2A-26
SCIENTIFIC AND COMMON NAMES OF FISHES

COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER SQUALIFORMES

Orectolobidae-carpet sharks

Ginglymostoma cirratum nurse shark
Carcharhinidae-requiem sharks

Carcharhinus maculipinnis spinner shark

Rhizoprionodon terraenovae Atlantic sharpnose shark

Sphyrnidae-hammerhead sharks

Sphyrna lewjni scalloped hammerhead

S. mokarran great hammerhead

S. tiburo bonnethead

ORDER RAJIFORMES

Torpedinidae-electric rays
Narcine brasiliensis lesser electric ray

Dasyatidae-stingrays
Gymnura micrura smooth butterfly ray

Myliobatidae-eagle rays
Rhinoptera bonasus cownose ray

Mobulidae-mantas
Manta birostris Atlantic manta

ORDER ELOPIFORMES

Elopidae-tarpons
Elops saurus 2 ladyfish
Megalops atlantica tarpon
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Table 2.2A-26
cont'd

SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER ANGUILLIFORMES

Congridae-conger eels

Ariosoma impressa bandtooth conger
Ophichthidae-snake eels

Bascanichthys terres sooty eel

Myrophis punctatus speckled worm eel

Mystriophis intertinctus spotted spoon-nose eel

Ophichthus ocellatus palespotted eel

ORDER CLUPEIFORMES

Clupeidae-herrings

Brevoortia smithi yellowfin menhaden

B. tyrannus Atlantic menhaden

B. smithi x tyrannus menhaden (hybrid)

Harengula pensacolae scaled sardine

Opisthonema oglinum Atlantic thread herring

Sardinella anchovia Spanish sardine
Engraulidae-anchovies

Anchoa cubana Cuban anchovy

A. hepsetus striped anchovy

A. lamprotaenia bigeye anchovy

A. mitchilli bay anchovy

A. nasuta longnose anchovy

Anchoviella perfasciata flat anchovy

Engraulis eurystole silver anchovy

ORDER MYCTOPHIFORMES
Synodontidae-1izardfishes

Synodus foetens inshore lizardfish
Trachinocephalus myops snakefish

2,2A-212



SL2-ER-OL

Table 2,2A-26
cont'd
SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER SILURIFORMES

Ariidae-sea catfishes
Arius felis sea catfish
Bagre marinus gafftopsail catfish

ORDER BATRACHOIDIFORMES

Batrachoididae-toadfishes
Porichthys porosissimus Atlantic midshipman

ORDER LOPHITFORMES

Antennariidae-frogfishes
Histrio histrio sargassumfish

Ogcocephalidae-batfishes
Ogcocephalus SP. batfish

ORDER GADIFORMES
Ophidiidae-cusk-eels

Lepophidion $P. cusk-eel
Ophidion holbrooki bank cusk-eel
Oophidium omostigmum polka-dot cusk-eel

ORDER GASTEROSTEIFORMES

Fistulariidae-cornetfishes
Fistularia tabacaria bluespotted cornetfish
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Table 2.2A-26
cont'd
SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER GASTEROSTEIFORMES

(continued)
Syngnathidae-pipefishes and seahorses
Hippocampus erectus lined seahorse
Oostethus lineatus opossum pipefish
Syngnathus louisianae chain pipefish
S. pelagicus sargassum pipefish
S. springeri bull pipefish

ORDER PERCIFORMES

Centropomidae-snooks

Centropomus undecimalis snook
Serranidae-sea basses

Centropristis philadelphica rock sea bass

C. striata black sea bass

Diplectrum bivittatum dwarf sand perch

D. formosum sand perch

Epinephelus itajara jewfish

E. morio red grouper

Hypoplectrus Sp. hamlet

Mycteroperca bonaci black grouper

Serraniculus pumilio pygmy sea bass

Serranus baldwini lantern bass
Grammistidae-soapfishes

Rypticus saponaceus greater soapfish

R. subbifrenatus spotted soapfish

Priacanthidae-bigeyes
Pristigenys alta short bigeye
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Table 2,2A-26
cont'd
‘ SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER PERCIFORMES

(continued)
Apogonidae-cardinalfishes
Apogon binotatus barred cardinalfish
A. pseudomaculatus twospot cardinalfish
Astrapogon alutus bronze cardinalfish
A. puncticulatus blackfin cardinalfish
Phaeopt;x pigmentaria dusky cardinalfish

Pomatomidae-bluefishes
Pomatomus saltatrix bluefish

Rachycentridae-cobias
Rachycentron canadum cobia

Echeneidae-remoras

Echeneis naucrates sharksucker

. Carangidae-jacks and pompanos
Alectis crinitus African pompano
Caranx bartholomaei yellow jack
C. crysos blue runner
C. hippos crevalle jack
C. latus horse-eye jack
Chloroscombrus chrysurus Atlantic bumper
Selar crumenophthalmus bigeye scad
Selene vomer lookdown
Seriola dumerili greater amberjack
S. zonata banded rudderfish
Trachinotus carolinus Florida pompano
T. goodei palometa
Vomer setapinnis Atlantic moonfish

Lutjanidae-snappers

Lutjanus analis mutton snapper
L. griseus gray sr 2r
L. synagris lane snapper
Rhomboplites aurorubens vermilion snapper

Lobotidae-tripletails
Lovotes surinamensis tripletail
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Table 2,.2A-26
cont'd

SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT

1976

ORDER PERCIFORMES

(continued)

Gerreidae-mojarras

Diapterus olisthostomus

Irish pompano

D. plumieri striped mojarra
Eucinostomus argenteus spotfin mojarra
E. gula silver jenny

Gerres cinereus

Pomadasyidae-grunts

Anisotremus surinamensis
A. virginicus

Haemulon aurolineatum

H. chrysargyreum

yellowfin mojarra

black margate
porkfish

tomtate
smailmouth grunt

H. flavolineatum French grunt

H. parrai sailors choice

H. plumieri white grunt

H. sciurus bluestriped grunt

Orthopristis chrysoptera pigfish
Sparidae-porgies

Archosargus probatocephbalus sheepshead

A. rhomboidalis sea bream

Calamus bajonado
Diplodus argenteus
Lagodon rhomboides

Sciaenidae-drums

Bairdiella chrysura
B. sanctaeluciae
Cynoscion nothus

jolthead porgy
silver porgy
pinfish

silver perch
striped croaker
silver seatrout

C. regalis weakfish
“quetus acuminatus high-hat
Larimus fasciatus banded drum
Leiostomus xanthurus spot

Menticirrhus americanus
M. littoralis
Micropogon undulatus
Odontoscion dentex

southern kingfish
Gulf kingfish
Atlantic croaker
reef croaker

Pogonias cromis black drum
Sciaenops ocellata red drum
Umbrina coroides sand drum
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Ephippidae-spadefishes
Atlantic spadefish

Scaridae-parrotfishes
bluelip parrotfish

parrotfish

M.gilidae-mullets
striped mullet

white mullet

Sphyraenidae-barracudas
great barracuda
northern sennet

guaguanche

Polynemidae-threadfins
barbu

Opistognathidae-jawfishes
5P. jawfish

Dactyloscopidae-sand stargazers
bigeye stargazer

Crossocus

Jranoscopidae-stargazers

cum southern stargazer

Clinidae-clinic.
Labrisomus nuchipinnis hairy blenny
Blenniidae-blennies
seaweed blenny
oyster blenny
r

barred blenny

e
y
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Table 2,2A-26
cont'd
SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDCR PERCIFORMES

(continued)
Gobiidae-gobies
Bathygobius Sp. goby
Gobiosoma ginsburgi seaboard goby
Lophogobius cyprinoides crested goby
Microgobius Sp. goby
Acanthuridae-surgeonfishes
Acanthurus chirurgus doctorfish
Trichiuridae-cutlassfishes
Trichiurus lepturus Atlantic cutlassfish
Scombridae-mackerels and tunas
Auxis thazard frigate mackerel
Euthynnus alletteratus little tunny
Scomberomorus cavalla king mackerel
S. maculatus Spanish mackerel
S. regalis cero
Stromateidae-butterfishes
Peprilus paru harvestfish
P. triacanthus butterfish
Scorpaenidae-scorpionfishes
Scorpaena brasiliensis barbfish
S. grandicornis plumed scorpionfish
S. plumieri spotted scorpionfish
Triglidae-searobins
Prionotus carolinus northern searobin
P. evolans striped searobin
P. roseus bluespotted searobin
P. scitulus leopard searobin
P. tribulus bighead searobin

Dactylopteridae-flying gurnards
Dactylopterus volitans flying gurnard
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Table 2.2A-26
cont'd
SCIENTIFIC AND COMMON NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER PI.EURONECT IFORMES

Bothidae-lefteye flounders

Ancylopsetta guadrocellata ocellated flounder

Bothus ocellatus eyed flounder

B. robinsi flounder

Citharichthys macrops spotted whiff

C. spilopterus bay whiff

Paralichthys albigutta Gulf flounder

P. lethostigma southern flounder

P. squamilentis broad flounder

Syacium gunteri shoal flounder

S. micrurum channel flounder

S. papillosum dusky flounder

Soleidae-soles

Achirus lineatus lined sole

Gymnachirus melas naked sole
Cynoglossidae-tonguefishes

Symphurus civitatus nffshore tonguefish

S. diomedianus spottedfin tonguefish

S. plagiusa blackcheek tonguefish

ORDER TETRAODONTIFORMES
Balistidae-triggerfishes and filefishes

Aluterus monoceros unicorn filefish

A. schoepfi® orange filefish

Balistes capriscus gray triggerfish

Cantherhines pullus orangespotted filefish

Monacanthus hispidus planehead filefish
Ostraciidae-boxfishes

Lactophrys quadricornis scrawled cowfish

L. trigonus trunkfish

2,2A-219



AND COMMON NAMES OF FISHES
VICINITY OF THE ST. LUCIE PLANT
1976

ORDER TETRAODONT IFORMES
(continued)

Tetraodontidae-puffers
Sphoeroides nephelus southarn purfer
S. spengleri bandtail puffer

Diodontidae-porcupinefishes
balloonfish

d
observational record
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tingrays

ipeidae-herrings

round herring

JRDER BATRACHOIDIFORMES
Batrachoididae-toadfishes

leopard toadfish
Atlantic midshipman

)RDER LOPHIIFORMES

.

Antennariidae-frogfishes

3 splitlure frogfish
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Table 2,2A-26
cont'd
SCIENTIFIC AND COMMON NAMES OF FISHES COLLECTED IN THE VICINITY
OF THE ST. LUCIE PLANT DURING 1978 WHICH HAD NQT PREVIOQUSLY
BEEN FOUND BY APPLIED BIOLOGY, INC.

ORDER PERCIFORMES
Carangidae-jacks and pompanos
Caranx ruber bar jack
Uraspis secunda cottonmouth jack

Lutjanidae-snappers
Lut janus apodus schoolmaster

Sparidae-porgies

Calamus bajonado whitebone porgy
Sciaenidae-drums .

Menticirrhus saxatilis northern kingfish

Stellifer lanceclatus star drum

Chaetqgontidae-butterflyfishes
Holacanthus bermudenis blue angelfish

Opistognathidae-jawfishes
Opistognathus whitehursti dusky jawfish

Clinidae-clinids
Labrisomus gobio palehead goby

Gobiidae-gobies
Nes longus orangespotted goby

Acanthuridae-surgeonfishes
Acanthurus bahianus ocean surgeon

Saorpaenidae-scorpionfishes
Scorpaena calcarata smoothhead scorpionfish

ORDER PLEURONECTIFORMES
Bothidae-lefteye flounders
Cyclopsetta fimbriata spotfin flounder
Etropus rimosus gray flounder

2.2A-222
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Table 2.2A-26
coat'd
SCIENTIFIC AND COMMON NAMES OF FISHES COLLECTED IN THE VICINITY
OF THE ST. LUCIE PLANT DURING 1978 WHICH HAD NQT PREVIOUSLY
BEEN FOUND BY APPLIED BIOLOGY, INC.

ORDER TETRAODONTIFORMES

Balistidae-triggerfishes and filefishes
Balistes vetula queen triggerfish

Tetraodontidae-puffers
Lagocephalus laevigatus smooth puffer

This 1ist is supplemental to Appendix Table J-1A. Scientific
and common names of fishes collected in the vicinity of the St.
Lucie Plant, December 1975 - December 1977 (ABI, 1978).

PChanged from p. porosissimus in Appendix Table J-1A (ABI, 1978).
cObservational record.

dMisidentified as S. albifimbria in Appendix Table J-1A (ABI, 1978).

2,2A-223
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Table 2.2A-27

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY STATION COLLECTED DURING BEACH SEINING

ST. LUCIE PLANT

1976 - 1978
___Station
Year Parameter 6 7 8 Total
19762 Number of individuals 679 169 562 1211
Percentage composition 56.1 13.9 30.0 100.0
1977° Number of individuals 476 220 123 g1e
Percentage composition 58.1 26.9 i5.0 100.0
1978b Number of individuals 302 549 352 1203
Percentage composition 25.) 45.6 29.3 100.0
Total Number of individuals 1457 938 838 3233
Percentage composition 45.1 26.0 25.9 100.0

310 months sampled.
b12 months sampled.
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Table 2.2A-27
cont'd

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY TAXON COLLECTED DURING BEACH SEINING
ST. LUCIE BEACH

SZT-VI'T

1976-1978
Sl 1976° 1977° 1978°

Numbcr of  Percentage  Number of  Percentage  Number of  Percentage

Taxon individuals composition individuals composition individuals composition
herring 510 42.1 171 20.9 340 28.3
mojarra 8 0.7 81 9.9 280 23.3
sand drum 105 8.7 173 21.1 194 16.1
kingfish 108 8.9 172 21.0 172 14.3
spot 101 £.3 0 6.0 147 12.2
Florida pom3ano 43 3.6 22 2.7 27 2.2
Atlaniic bumper 28 2.3 a4 5.4 1 0.1
other jacks 73 6.0 42 5.1 23 1.9
anchovy 159 13.1 60 7.3 0 0.0
other fish 76 6.3 54 6.6 19 1.6
Total fish 1211 100.0 819 100.0 1203 100.0

3Total of 10 sampling periods.

b

Total of 12 sampling periods.
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TOTAL NUMBER OF SHELLFISHES AND FISHES COLLECTED BY BEACH SEINE
(COMBINATION OF THREE REPLICATES PER STATION PER MONTH), ST. LUCIE

SL2-ER-OL

Table 2.2A-27
cont‘'d

MARCH-DECEMBER 1976

TR 10 MAY TT_J0N T 0L L "B‘W““mj

Station Station Station ~Station Station Station Station Station Station Station
Species 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 1 8 6 7 8 6 7 6 7 8 6 7 8
speckled crab 1 | SR - ® 31 S 1 17 6 6 3 1 2 3
other crabs 1 B
herring R O 17 |486 1, 33
anchovy 152 7
Atlantic bumper 9 1 1 4 3 1 8 1
Florida pompano 2 1 s 3 % 1 6 3 W0 8 1 1 1
other jacks L+ 5 1 6 2 3 E)1W 2 2 2 3 2 1
kingfish T -4, 83 2} ¢ 2% 6 2 3} 4,71 2 & 9 2 6
sand drum 1 1|21 4 4 2185 3 1 1T 21 3 70
spot 1 9 N 1
sea catfish 1. % 9 1 2 ¥ 2 ] 1
porgy n 1 2
sennet 1 14
other fishes g 1 2 Sy T e 2 4 5 i L 2 |
total fishes 0 23 14| 5 6 332 15 24120 16180 [565 33 24| 8 33 3[4 35 95| 0 O 4 0| 2 4 7

. Delayed due to inclement weather.
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Table 2,2A-27
cont'd

TOTAL NUMBER OF SHELLFISH AND FISHES COLLECTED BY BEACH SEINE?®
ST. LUCIE PLANT
1977

Date and station

TJaxon 6 7 8 6 71 8 6 71 8 e O AR AR D TR BOR GRS 0 N
speckled crab 1 g 3 3 1 1
sand drum 1 B E 1 | 3 60 4 1 12 7
kingfish 2 2 1 12 1 7 2 3 2 7 20
herring 1 2 13 1 11 35 38
mojarra 1 3 8
anchovy 2 12 46

Atlant ¢ bumper

Florida pompano 1 RS 5 2 1

other jacks 1 1

other fish Y 5% 3 Wy r W R ) - gl
TOTAL FISH 2 _0 0 2 0 4 2 0 0 36 21 1 9 10 6129 8 3 33 62 46

a Combination of three replicates per station per month.
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Table 2.2A-27
cont'd

TOTAL NUMBER OF SHELLFISH AND FISHES COLLECTED BY BEACH SEINE?
ST. LUCIE PLANT
1977

Date and station

26 Aug 23 Sep 27 Oct 9 Nov 15 Dec Total/station Total by %
Taxon 6 71 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 taxon  composition
speckled crab 3 W S N S . A g 2 10 9 6 25 100.0
sand drum 9 Il 2 35 4 1 8 1 132 33 8 173 21.1
kingfish 29 12 14 10 27 7 2 2 1 4 2 3105 55 12 172 21.0
herring 69 1 93 39 39 171 20.9
mojarra 9 31 24 4 1 17 31 33 81 9.9
anchovy 48 12 0 60 7.3
Atlantic bumper 12 32 4 0 0 44 5.4
Florida pompano 1 33 1 7 10 5§ 22 2.7
other jacks 2 2 &3 2 2 'S5 S | 1 5 31 6 4?2 . |
other fish 1 15 3 3 -3 1 1 2 1 2 9 20 54 6.6
TOTAL FISH 110 23 20 61 68 27 37 19 8 15 4 2 40 5 6 476 220 123 816 100.0

a combination of three replicates per station per month.
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Table 2.2A-27
cont'd

TOTAL NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION
BY TAXON OF FISHES COLLECTED BY BEACH SEINE
ST. LUCIE PLANT

1976-1977
19768 19779 .
No. of ¥ No. of %

__Taxon individuals composition individuals composition
sand drum 105 8.7 173 21.1
kingfish 108 8.9 172 21.0
spot 101 8.3 0 0.0
herring 510 42.1 171 20.9
mojarra 8 0.7 81 9.9
anchovy 159 13.1 60 7.3
Atlantic bumper 28 2.3 44 5.4
Florida pompano 43 3.6 22 27
other jacks 73 6.0 42 5.1
other fish 76 8.3 54 6.6
TOTAL FISH 1,211 100.0 819 100.0

2 Total of 10 sampling periods.
b Total of 12 sampling periods.

2,2A-229
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Table 2.2A-27
cont'd

NUMBER OF FISHES COLLECTED BY BEACH SEINING
(COMBINATION OF 3 REPLICATES PER STATION PER MONTH)
ST. LUCIE PLANT
1978

Date and station

I [ e s T s T s e T s . e W e
speckled crab 1 1 1 1 1 3 1
herring 1 73 3 41 108 112
mojarra 3 271 6
sand drum 1 ) i 101 19 15
kingfish 2 2 3 1 9 2 12 g8 33 9
spot 3 6 137
Florida pompano 2 2 1 1 1 6 2 3 3
other jacks 5 2 1 3 2
FEETTNMEEON e T T NI SR ELIRE. TR () . COPA S5 b i
Total fish 3 3 0 2 2 1 5 7 2 0 1 0 19 0 K] 6 13 10 153 443 284

Date and station Total by Total

18 Rg “"T--'Qpi“""ﬁ]ﬁ‘ii{“ T Nov EC—L}TLE{ station by  Percentage
ES T OARRAON wmr ceew DN Juddy GaRE SEISOW. o ks DS e s ISR e 78 taxon composition
speckled crab R 4 7 & 1 2 3 2 1 12 11 31 54 B
herring 1 1 115 109 116 340 28.3
mojarra i anm 6 280 23.3
sand drum 1 16 31 1 1 103 41 50 194 16.1
kingfish 24 52 6 2 5 3 2 1 1 2 1 53 92 27 172 14.3
spot 3 6 138 147 12.2
Florida pompano 1 1 1 1 1 1 4 15 8 27 2.2
other jacks 1 6 1 1 1 10 10 3 23 1.9
other fish 1 - e e IR e g g o PR, 1 11 5 4 2 B
Total fish 25 70 38 9 9 5 2 2 1 2 1 B 2 1 302 549 352 1203 100.0
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Table 2,2A-27
cont'd

NUMBER OF INDIVIDUALS, SIZE AND PERCENTAGE COMPOSITION

OF FISHES COLLECTED BY BEACH SEINING

ST. LUCIE PLANT

1978
Pl o ST - llon;;' . Percentage ;;Q;;;m“
Number of standard Total Number of
Species individuals lengths (mm) weight {g) individuals
speckled crab 54 28-154 2370
scaled sardine 221 64-147 2097 18.4 5.
sand drum 194 36-130 2422 16.1 6.5
gulf kingfish 169 23-298 3614 14.0 9.8
silver jenny 167 53-112 177% 13.9 4.8
spot 147 132-176 13884 12.2 37.5
spotfin mojarra 112 63-95 1529 9.3 4.1
Atlantic thread herring 51 63-94 450 4.2 1.2
sardine (Marangula $p.) 45 17-87 4ac 3.7 1
Florida pompano 27 23-214 1504 2.2 4,
Spanish sardine 23 71-110 176 1.9 0.
palometa 9 70-181 37% 0.7
permit 9 18-164 503 0.7 1.
sea bream 9 214-238 4336 0.7 11
blue runner 2 75-89 100 0.2 0.
southern kingfish 2 219-250 446 0.2 1.
sea catfish 2 142-149 95 0.2 0
black drum 2 176-180 294 0.2 0.
crevalle jack 2 146-174 188 0.2 0.
northern kingfish 1 114 22 0.1 0.
barbu 1 104 24 0.1 0.
silver porgy 1 207 347 0.1 0.
ladyfish 1 298 247 0.1 0.
snook 1 432 1302 0.1 X
1ookdown 1 234 392 0.1 3.
Atlantic bumper 1 167 81 0.1 0.
striped burrfish 1 116 118 0.1 0.
Atlantic spadefish 1 109 78 0.1 0.
Irish pompano 1 181 196 0.1 0.
Total fish 1203 - 37,041 100.0 100
2,2A-231
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NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
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Table 2,2A-28

BY STATION COLLECTED DURING OFFSHORE GILL NETTING
ST. LUCIE PLANT

1976-1978
Station
Year Parameter 0 1 2 3 4 -1 Total
1976 Number of individuals 532 814 116 70 62 140 1734
Percentage composition 30.7 46.9 6.7 4.0 3.6 8.1 100.0
1977 Number of individuals 305 351 304 10 55 198 1223
Percentage composition 24.9 28.7 24.9 0.8 4.5 16.2 100.0
1978 Number of individuals 372 215 123 24 36 104 874
Percentage composition 42.6 24.6 14.1 2.7 4.1 11.9 100.0
Total Number of individuals 1209 1380 543 104 153 442 3831
Percentage composition 31.6 36.0 14.2 &.7 4.0 11.5 100.0
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Table 2.2A-29

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY TAXON COLLECTED DURING TRAWLING
ST. LUCIE PLANT

1976-1978
1976° R 1977 1978°

Number of Percentage Number of Percentage Number of Percentage

Taxon individuals composition individuals composition individuals composition
anchovy 18 2.7 22 1.1 459 18.3
flatfish® 129 19.6 220 10.7 302 12.0
searobin, scorpionfish 129 19.6 170 8.3 293 11.7
grunt 61 9.3 178 " 263 10.5
cusk-eel 72 11.0 47 2.3 202 8.0
seatrout 0 0.0 606 29.6 176 7.0
other croakers 13 2.0 250 12.2 114 4.5
mojarra 26 .0 139 6.8 83 3.3
sand perch 86 13.1 141 6.9 61 2.4
lizardfish 9 1.4 45 2.2 47 1.9
other fish 113 17.3 230 11.2 513 20.4
Total fish 656 100.0 2048 100.0 2513 100.0

Total of 10 sampling periods.
bTotal of 12 sampling periods.
CFlounder. sale, tonguefish.



weT-vi'e

SL2-ER-OL

Table 2,2A-29

cont'd
NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY STATION COLLECTED DURING TRAWLING
ST. LUCIE PLANT
1976-1978
Station
Year Parameter 0 1 2 3 a 5 Total
19762 Number of individuals 143 124 90 70 79 150 656
Percentage composition 21.8 18.9 13.7 10.7 12.0 22.9 100.0
1977b Number of individuals 250 1049 175 127 108 339 2048
Percentage composition 12.2 51.2 8.5 6.2 5.3 16.6 100.0
1978° Number of individuals 532 520 346 221 377 517 2513
Percentage composition 21.2 20.7 13.7 8.8 15.0 20.6 10¢.0
Total Number of individuals 925 1693 611 418 564 1006 5217
Percentage composition 17.7 32.5 11.7 8.0 10.8 1.3 100.0

210 months sampling-

blZ months sampling.
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Table 2.2A-29
cont'd

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL
(ONE 15-MINUTE TRAWL PER STATION PER MONTH)
ST. LUCIE PLANT
1977

Date and station

6 Jan 22 Feb 16 Mar 26 Apr 17 May
___Taxon 0 1 2 3 4 501 2 3 4501 2 3 450 1 2 3 4 5 0 1 2 3 4 5
seatrout
other croakers 3 1
flatfish@ 1 2 1 2 1 1 9 19 1% 3V 3 7T V.9
grunt 1 4 1 1 2 1 1 2
searobin,

scorpionfish 3 5 2 3 1 X 3 1 3 2 4

sand perch R 1 2 1
mojarra 2
cusk-eel 2 2 ! 3 1 ]
lizardfish 1 3 } 2} 1 1
other fish 1 S 1 22 1 4 4 2 3 1 3 e O WU WL AT

TOTAL FISH 388 2 91! 123 0 211 0 0 5 015 023 0 1 4 2 0 41220 913 8 5

a Flounder, sole, tonguefish.
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Table 2.2A-29
cont'd

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL
(ONE 15-MINUTE TRAWL PER STATION PER MONTH)
ST. LUCIE PLANT

1977

Date and station

20 Jun 20 Jul 24 Aug 19 Sep 0 Oct

TJaxon 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 01 2 3 435
seatrout
other croakers 1 ]
flatfishd 2 9 810 3 5 42510 2 4 7 3 11 1 4 5 1 4 1 1 4 3 1
grunt 1 11 69 5 30 14 20 2
searobin,

scorpionfish 4 6 4 2 3 1 2 1 1 7 12 : 3 4 3 2 7 1 1 3 7
sand perch 1 19 11 11 12 4 15 1 3 2 e M 12 3 20 5
mojarra 6 1 4 16 1 83 -2 8l 9 2
cusk-eel 1.3 1 1 4 1 1 1 1 1
lizardfish 1 1 2 1 1 3 3 & -3 e = B |
other fish 6 4 2 5 1 3 5 7 6 9 210 4 2 43 6 1 1 212 8 &4 7
TOTAL FISH 7 1037 20 3518 51 89 52 12 812 82220 9 68121 23 24131266 0 9 7 8 723

2 Flounder, sole, tonguefish.



8EZ-VZ°'C

SL2~-FR-OL

Table 2.2A-29
cont'd
TOTAL NUMBER OF FISHES COLLECTED BY TRAWL
(ONE 15-MINUTE TRAWL PER STATION PER MONTH)
ST. LUCIE PLANT
1977

Date and station

9 Nov 14 Dec Total by station

~_Taxon g 1 2 3 & &% o 1 % 3 & 5 1§ I " F 3 8 5
seatrout 16 536 54 16 536 0 0 0 54
other croakers 9 232 3 1% 232 "9 -8 1 2
flatfishd 2 11 2 7 2 2 2 1 7 3 6 18 24 54 61 24 39
grunt 1 1 6 2 2 1 46 9 0 0 2 34
searobin,

scorpionfish 17 1 2 29 3 8 3 5 3 7 9 29 28 22 23 59
sand perch 1 4 14 14 43 2 17 46
mojarra 1 1 10 106 16 0 0 5 12
cusk-eel 2 13 1 1 3 1 1 5 25 -8 3N
lizardfish 1 2 6 1 1 2 2 9 22 7 3
other fish - S s W 4 3 4 3 3 19 80 31 11 26 85
TOTAL FISH 34 824 4 12 5150 13 15 10 19 7 19 250 1049 175 127 108 339

@ Flounder, sole, tonguefish.
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Table 2,2A-29
cont'd

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL
(ONE 15-MINUTE TRAWL PER STATION PER MONTH)

ST. LUCIE PLANT

1977
Taxon Total by taxon Percentage composition
seatrout 606 29.6
other croakers 250 12.2
flatfish? 220 10.7
grunt 178 8.7
searobin, scorpionfish 170 8.3
sand perch 141 6.9
mojarra 139 6.8
cusk-eel 47 &3
lizardfish 45 2.2
other fish 252 12.3
TOTAL FISH 2,048 100.0

3 Flounder, sole, tonguefish.
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Table 2,2A-29
cont'd

TOTAL NUMBER OF INDIVIDUALS AND PERCENTAGE COMPQOSITION
BY TAXON OF FISHES COLLECTED BY TRAWL
ST. LUCIE PLANT

1976-1977
b TR T L iy e 19777
No. of % No. of 2
_Taxon  individuals composition individuals composition

seatrout 0 0.0 606 29.6
other croakers 13 2.0 250 12.2
flatfishC 129 19.6 220 10.7
grunt 61 9.3 178 8.7
searobin,

scorpionfish 129 19.6 170 8.3
sand perch 86 13: 5% 141 6.9
mojarra 26 4.0 139 6.8
cusk-eel 72 11.0 47 2.3
lizardfish 9 1.4 45 - s
other fish  13] - 20.0 252 12.3
TOTAL FISH 656 100.0 2,048 100.0

4 Total of 10 sampling periods.
® Total of 12 sanpling periods.
€ Flounder, sole, tonguefish.

2.2A-240



; . yl
5
& > O -
b » & © -
) x ve .
: :
- .
~ a . [ -
-
l AQH { v - - - /H
N . .
| 2 , .
.« g S




SL2-ER-OL

Table 2,2A-29
cont'd

NUMBER OF INDIVIDUALS, SIZE AND PERCENTAGE COMPOSITION
OF FISHES COLLECTED BY TRAMWLING
ST. LUCIE PLANT

978
Range of Percentage composition
Number of standard Total “Number of Total
____ Species L individuals lengths (mm) weight (g) individuals weight
anchovy 410 20-78 95 16.3 0.2
tomtate 189 17-167 1169 7.5 1.9
silver seatrout 154 17-220 280 6.1 0.4
bank cusk-eel 144 57-270 6130 5.7 9.7
leopard searobin 137 36-186 4134 5.5 6.9
pigfish 73 40-213 8957 2.9 14.2
flounder (8. robinsi) 71 15-113 510 2.8 0.8
sea catfish 63 134-296 10605 22 16.8
sand perch 61 11-128 189 2.4 0.3
eyed flounder 59 22-134 681 £ 1.1
lane snapper 56 17-154 206 &2 0.3
mojarra 54 15-34 17 2.1 <0.1
barbfish 52 21-144 518 vk 0.8
f lounder 51 13-79 98 2.0 0.2
northern searobin 50 26-106 299 2.0 0.5
Cuban anchovy 49 31-43 17 1.9 0.1
spotted whiff 40 26-148 761 1.6 1.2
inshore lizardfish 38 31-268 2618 1.8 4.2
blotched cusk-eel 36 91-24% 1€37 1.4 &3
banded drum 29 17-100 64 1.2 0.1
kingfish (Menticirrhus Sp.) 23 17-36 10 0.9 <0.1
sand drum 23 23-183 876 0.9 1.4
seatrout 22 6-34 8 0.9 <0.1
searobin 22 9-27 11 0.9 <0.1
cusk-eel 22 38-88 23 0.9 «0.1
twospot cardinal fish 21 14-30 ] 0.8 <0.1
Atlantic midshipman 20 22-107 149 0.8 0.2
stargazer 20 27-42 11 0.8 <0.1
spotfin mojarra 20 18-65 36 0.8 0.1
planehead filefish 19 10-106 158 0.8 0.3
Atlantic spadefish 18 78-149 2196 0.7 3.5
Semincle goby 8 17-36 10 0.7 <0.1
blackwing searobin 16 27-168 672 0.6 1.1
bronze cardinalfish 15 11-35 10 0.6 <0.1
bigeye stargazer 14 25-72 23 0.6 <0.1
dusky flounder 13 58-220 307 0.5 1.4
ctar drum 13 28-71 58 0.5 0.1
spottedfin tonguefish 13 76-125 «67 0.5 0.3
offshore tonguefish 12 104-132 200 0.5 0.3
blackedge moray 11 135-343 424 0.4 0.7
rock sea bass 11 23-146 462 0.4 0.7
fringed flounder 10 79-114 197 0.4 0.3
snakefish 9 76-190 376 0.4 0.6
gray triggerfish 8 18-142 472 0.3 0.7
high-hat 8 16-38 8 0.3 <0.1
stlver jenny 8 24-115 177 0.3 0.3
smoothhead scorpionfish 7 42-119 186 0.3 0.3
scorpionfish 7 80-109 209 0.3 0.3
blackcheek tonguefish 7 109-142 153 0.3 0.2
bandtooth conger 6 82-276 79 0.2 0.1
palespotted eel 6 198-315 54 0.2 0.1
round herring 6 25-28 1 0.2 <0.1
snapper 6 14-72 4 0.2 <0.1
cardinalfish 6 10-46 5 0.2 <0.1
goby 5 17-35 2 0.2 <0.1
croaker 5 12-19 2 0.2 <0.1
bay whiff 5 65-116 54 0.2 0.1
gulf kingfish 4 149-273 681 0.2 1.1
sheepshead 4 217-263 2150 0.2 3.4
gulf flounder 4 195-244 663 0.2 1.4
naked sole 4 92-139 178 02 0.3
whiff 4 23-39 3 0.2 «0.1
pygmy sea bass ) 29-31 3 0.2 <0.1
lesser electric ray k! 71-17% 344 0.1 0.5
striped croaker 3 181-192 535 0.1 0.8
filefish 3 9-12 2 0.1 <0.1
bank sea bass 3 41-70 16 0.1 <0.1

2,2A-242
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Table 2.2A-29

cont'd
NUMBER OF INDIVIDUALS, SIZE AND PERCENTAGE COMPOSITION
OF FISHES COLLECTED BY TRAWLING

ST. LUCIE PLANT
1978
Range of Percent < ition
Number of standard Total ] 0
Species individuals lengths (mm) weight (g) individuals weight
pipefish 3 51-85 2 0.1 <0.1
belted sandfish 3 25-27 2 0.1 <0.1
southern puffer 2 161-182 364 0.1 0.6
coral scorpionfish 2 71-76 30 0.1 <0.1
Florida pompanc 2 213-214 622 0.1 1.0
ocellated flounder 2 83-233 297 0.1 0.5
summer flounder 2 47-88 15 0.1 <0.1
spot 2 109-166 138 0.1 0.2
herring 2 24-25 1 0.1 <0.1
orange filefish 2 365- 368 1360 0.1 2.2
flamefish 2 15 2 0.1 <0.1
spotted goatfish 2 38-42 2 0.1 <0.1
bull pipefish 1 145 1 <0.1 <0.1
lined seahorse 1 47 1 <0.1 0.1
seahorse 1 160 22 <0.1 <0.1
gray flounder 1 83 11 <0.1 <0.1
porkfish 1 132 87 <0.1 0.1
flying gurnard 1 47 3 <0.1 <0.1
bandtail puffer 1 36 2 <0.1 <0.1
puffer 1 7 1 <0.1 <0.1
redtail parrotfish 1 56 4 <0.1 <0.1
bluelip parrotfish 1 37 1 <0.1 <0.1
parrotfish 1 18 1 <0.1 <0.1
queen triggerfish 1 109 60 <0.1 0.1
chubbyu 1 12 1 <0.1 <0.1
dwarf wrasse 1 11 1 <0.1 <0.1
short bigeye 1 47 7 <0.1 <0.1
SNook 1 749 6700 <0.1 10.6
whitebone porgy 1 127 70 <0.1 0.1
blackfin cardinalfish 1 14 1 <0.1 <0.1
northern sannet 1 k! ) 1 <0.1 <0.1
scrawled cowfish 1 73 26 <0.1 <0.1
southern kingfish 1 167 79 <0.1 0.1
black drua 1 292 640 <0.1 1.0
Atlantic croaker 1 167 72 <0.1 0.1
margintail conger 1 130 3 <0.1 <0.1
Atlantic bumper 1 16 1 <0.1 <0.1
striped mojarra 1 172 182 <0.1 0.3
black sea bass 1 54 4 <0.1 <0.1
unidentified fishes 127 7-27 10 6.1 <0.1
Total fishes 2,513 - 62,986 100.0 100.0

2,2A-243
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PERCENTAGE COMPOSITION OF THE MAJOR CATEGORIES OF FISH LARVAE
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Table 2.2A-30

BY STATION AND SEASON
ST. LUCIE PLANT

1976
~ Station P
Season Category 0 ] 2 3 4 5 11 12
Spring Gerreidae 4.4 3.4 5.9 6.0 4.6 3.4 1.9 14.0
(MAR, APR, MAY) < jaenidae 0.1 01 1.0 2.4 1.3 0.5
Blenniidae 17.2 7.9 16.1 18.4 16.1 23.8 $.3 30.7
Tetraodontiformes 3.7 1.5 20.0 5.4 4.0 2.9 0.9 11.2
Clupeiformes 48.1 77.9 22.0 47.9 53.7 43.6 79.3 5.0
Carangidae 3.4 0.2 18.1 8.9 10.6 4.9
Gobiidae 0.2 0.1 0.4 0.8 0.4 0.2 2.
Pleuronectiformes 0.2 0.1 0.1 0.1 0.2
Gobiesocidae 0.5 0.1 0.2 0.1 1.9 4.
Dactyloscopidae 11.7 3.5 2.2 0.9 4.6 2.9 0.2
Serranidae 0.1
Scorpaenidae 0.1 0.1 0.2 0.1
Atherinidae 1.6 0.1 0.3 0.2 0.1 1.4 5.0
A1l others 8.6 5.5 14.2 9.0 3.9 15.4 11.1 25.7




PERCENTAGE COMPOSITION OF THE MAJOR CATEGORIES OF FISH LARVAE
BY STATION AND SEASON
ST. LUCIE PLANT
1976

Season Category

N
~

Summer Gerreidae

(JUN, JUL, AUG) Sciaenidae

Blenniidae

- W O

Tetraodontiformes
Clupeiformes
Carangidae
Gobiidae
Pleuronectiformes
Gobiesocidae

O NN & O ' N OV VNV O N

Dactyloscopidae

O OO O - NN DY O

Serranidae
Scorpaenidae

-0 O O O NN NV O O W v o

Atherinidae
All others
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PERCENTAGE COMPOSITION OF THE MAJOR CATEGORIES OF FISH LARVAE

SL2-ER-OL

Table 2.2A-30

cont'd

BY STATION AND SEASON
ST. LUCIE PLANT

1976
Station
Season Category 0 1 - 48 3 4 g N 12
Fall Gerreidae 44.3 19.9 56.1 67.9 22.4 11.3 1.4
(SEP, OCT, NOV) Sciaenidae 19.1 47.7 9.2 3.7 22.8 29.6 1.4
Blenniidae 0.4 1.6 6.3 0.4 1.8 1.6 0.7 11.2
Tetraodontiformes 0.2 0.5 0.6 | 0.4 1.4 0.4
Clupeiformes 5.6 11.2 5.4 1.9 13.8 2.5 94.1 63.6
Carangidae 23.2 5.6 18.0 21.5 33.4 47.4 0.4 29
Gobiidae 0.1 0.1 0.1 0.1 2.9
Pleuronectiformes 1.2 ‘ - 0.6 0.4 0.8 1.7 3.0 6.3
Gobiesocidae 0.1 0.2 0.1 0.1 0.1 0.2
Dactyloscopidae 0.3 1.1 0.7 0.6 0.9 1.3
Serranidae 2.3 0.1 0.2 0.1
Scorpaenidae 0.5 0.1 0.1
Atherinidae 0.1 1.4 0.6 " 0.4 8.7
A1l others - B 3.8 1.8 .6 2.8 2.8 1.4 ,
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Table 2.2A-30
cont'd
PERCENTAGE CCMPCSITION OF THE MAJOR CATEGORIES CF FISH LARVAE
EY STATION

ST. LUCIE PLANT
WINTER (DECEMBER 1ST76-FEBUARY 13577)

R b R Al S R R e L T T T Tt

STATION
LA A  E R R R e e T YT T TSttt
CATEGORY o 1 2 3 4 - 1i 12
bR A R R R e R R R R F T STttt I
GERREIDAE 1e3 0.3 5.6 6.4 0.9 2.2 T.7 5.3
SCIAENICAE Sol Bt Rt 327 98 2.0 A9.2 8.3
BLENTIDAE 0e8 0.6 5.5 622 leb 1.0 26.9 47.4
TETRAOCONT ICAE 0.0 CuC 0.5 0.3 0.0 0.2 0.0 0.0
CLUFE IFORMES 95.0 96.2 T0.3 49.4 93.6 89.8 23.1 26.3
CARANG IDAE 0.0 0.C 0.9 0.8 0.2 0.2 0.0 0.9
GOBIICAE Oeé 0.4 0.5 0.8 246 1.2 7.7 S.3
BOTHIDAE 0cl 0.2 0.3 0ul 0«1 0.4 0.0 2.2
GOBIESOCIDAE 00 Cu€C 0e7 00 0.0 0.1 0.0 0.0
OPHIDI IDAE 0.2 0ul 2.1 S.6 0.9 0.9 0.0 0.0
SERRANICAE 0sC O.C 0.6 0.l 0.0 0.0 0.0 0.0
SCORPAENICAE 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

ATHER INIDAE : . . . . . . .
ALL CTHER LARVAE 048 1.5 44 7.2 1e6 1.2 15.4 10.5
0"0.‘#‘.0".‘.0““.‘."‘.QOO..O“‘O‘.‘....‘t‘.t‘.‘.‘t“““..t



PERCENTAGE CCMPOSITICN CF THE MAJOR CATEGORIES CF FISH LARVAE
EY STATICN
ST. LUCIE PLANT
SPRING (MARCH 1S9T7-MAY 1977)

R R R R R A R e e e e e AR e R R R L
STATION
AR RLRLNRRBRBNLSFARERRRRR BN ERREIRRERS SRR RRRD

CATEGORY e 1 2 3 4 5 11 12
PR RAILRALS LA ARBIIBZSS ARSI AL IRRRARRETIRL LR SR RS LR SRS

.
(=

CERREICAE 8.8 2C.6 12.4 8.7 10.5 24 . 1 0.0

1.1 2.0
1.5 14.7
6.3 59
€71.2

0.7 2%
0.9 15
0.0 2.2
Q.7 2.4
3.7 2.1

o
.

SCIAENIDAE
BLENIICAE
TETRACODONTICAE
CLUPEIFORMES
CARANGIDAE
GOBIICAE
BOTHIDAE
OPHIDI IDAE
SERRANIDAE
SCORPAENIDAE l.% 0.0
ATHERINICAE 0.0 0.0

ALL CTHER LARVAE 24%.1 11.3 17.0 11.8 34.5
FEXFRRRRREREREARNE LRI RS ERNRERR AN SRR RN E 000
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Table 2.2A-30
cont'd
PERCENTACE CCMPCSITION CF THE MAJOR CATEGNDRIES OF FISH LARVAE
EY STATICN

€T. LUCIE PLANT
SUMMER (JUNE L1STT7-AUGULT 1977)

R R R P R R R R R R R R e S S R 2 S AL R S R R 2 s R a2 2l bt A

STATION

2R RE TR RSS2SR R PSS NS PR S A2 S 22 2 2 2 2 2 0 22 32
CATEGORY 0 1 2 3 . 5 11 12
IR 2 R AR R R R R R R R R R S e R s L e R R S S S
GERREIDAE 2.8 0.3 C.9 3.7 Yy 1.9 0.0 Q.0
SCIAENIDAE 0.0 0.2 0.0 1.1 2s° 3.3 0.0 0.0
BLENIICAE 1.4 0.5 0.9 1.0 1.5 0.8 0.0 0.0
TETRACODONTICAE 2.3 1.5 0.8 se3 k.8 0.5 0.0 0.0
CLUPEIFORMES 82.9 8l1.1 93.0 174-8 ¢€7.1 85.5 ©S2.3 94.7
CARANGICAE 0.C .0 O.1 0.8 Je3 0.2 0.0 0.0
GOB!!DAE 3.1 ‘o‘ l.e 5.’.' ‘.-" 2.2 0.0 5.3
BOTHIDAE C.9 2.0 0.7 Ueh Ve Q.4 T«7 0.0
GCBIESOCIDAE 0.0 0.C 0.0 3o 3 0.0 0.3 0.0 0.0
CPHID[IC‘E 0.0 105 o.‘ is. 4 0.0 003 0‘0 0.0
SERRANIDAE 1.7 1.C 1.1 le 0 0.: 1.8 0.0 0.0
SCURP‘ENlD‘E 0.0 2.3 0.0 Joi; 3.2 0-2 0.0 0.0
ALL CTHER LARVAE 4.8 4.€ C.9 561 1.5 2.7 0.0 0.0
AR R 2 2 R R R R R R R R R R L R R R e P P S P S RS ST
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Table 2.2A-30
cont'd
PERCENTAGE CCMPCSITICN CF THF VMAJCR CATEGORIES CF FISH LARVAE
BY STATICAM

ST. LUCIE PLANT
FALL (SEPTEMBER 19T77-NCVEMBER 1977)

LR R AR S S 2 2 2 R R e R R R R S A AR L AR R S S S PR R RS SRS S S 2

STATION

R R T T T
CATEGORY C 1 2 3 N 5 11 12
L T T T
GERREIDAE 9.1 2.1 6.8 2.8 9.5 3.8 0.0 0.0
SCIAENICAE 1C.S S.3 5.9 3.6 4.7 6.7 0.0 0.0
BLENIICAE 242 0.2 3.9 1.5 1.2 1.4 0.0 0.2
TETRACDONTILCAE 2.8 1.7 5.8 0.3 8.4 4.3 0.0 J.9
CLUPEIFORMES 57«6 €S5.5 29.9 ¢€3.3 52.7 40.1 0.0 0.9
CARANGIDAE 1.9 1.4 6.4 5.7 3.2 10.5 0.0 2.9
GCBIIDAE 3.5 1.2 5.3 3.€ 1.7 6.0 0.0 0.9
BOTHIDAE 2.5 9.0 5.7 0.8 1.4 2.6 100 100
GOBIESCCIDAE 0.0 0.C c.0 0.0 0.0 0.0 0.0 0.9
CPHICIIDAE 53 2.5 17.8 6.1 10.9 8.0 0.0 0.0
SERRANIDAE .0 0.4 0.0 0.6 0.0 4.1 0.0 0.9
SCCRPAENICAE 1.2 0.7 3.1 0.0 0.0 6.4 0.0 0.0
ALL CTHER LARVAE 2.8 1.8 9.4 6.6 6.3 6.1 0.0 0.0
R R R e L e T
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF LARVAL FISH TAXA
BY STATION

ST. LUCIE PLANT
WINTER (14 DECEMBER 1977-19 MARCH 1978)

STATION
SRR IR NN NN SRR RN NN RERNE RN RRRRRRNS
TAXON 0 1 2 3 4 5 " 12

CLUPEIFORMES 56.1 78.5 35.1 35.3 70.9 55.4 50.0 42.9
SERRANIDAE 0.9 0.3 3.1 1.6 0.9 0.0 0.0 0.0
CARANGIDAE 1.9 0.0 1.0 1.1 0.9 0.0 0.0 0.0
GERREIDAE 0.9 0.3 0.0 0.0 1.8 0.0 12.5 0.0
SCIAENIDAE 12.1 8.4 24.7 26.2 10.0 10.8 12.5 42.9
POLYNEMIDAE 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0
DACTYLOSCOPIDAE 6.5 0.8 8.2 4.3 0.0 3.6 0.0 0.0
BLENNIIDAE 2.8 0.8 1.0 . 2.7 7.2 0.0 0.0
GOBIIDAE 0.9 1.4 L 9.6 0.9 7.2 0.0 0.0
SCORPAENIDAE 0.9 0.0 1.0 3.7 0.9 0.0 0.0 0.0
FLATFISHES 0.0 0.3 8.2 ¥ 0.0 1.2 12.5 0.0
PLECTOGNATHS 0.0 0.0 1.0 Y1 0.9 2.4 0.0 14.3
ALL OTHER LARVAE 16.8 9.2 13.4 15.0 10.0 10.8 12.% 0.0
T Tl I e e e e e R R R R R R ]
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Table 2.2A-20
cont'd

PERCENTAGE COMPOSITION OF LARVAL FISE TAXA
BY STATION
ST. LUCIE PLANT
SPRING (20 MARCH 1978-20 JUNE 1978)

STATION

T I e R R R R R
TAXCON 0 1 2 3 4 5 1M 12
Y Tt e e e R A A R R L L
CLUPEIFORMES 90.6 8&8.8 85.9 77.4 82.6 B89.9 41.0 63.2
ATHERINIDAE 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SERRANIDAE 0.2 0.1 0.2 0.0 0.4 0.6 0.0 0.0
CARANGIDAE 0.2 0.0 0.0 0.8 0.0 0.0 1.0 0.0
GERREIDAE 2.0 9.1 3.5 4.5 3.6 1.5 5.1 0.0
SCIAENIDAE 0.3 1.4 2.1 0.8 4.2 , W 1.5 5.3
DACTYLOSCOPIDAE 0.3 0.0 1.7 1.9 2.3 0.9 0.5 0.0
BLENNIIDAE 2.1 0.1 1.5 6.0 2.6 4.3 T+ 5.3
GOBIIDAE 0.2 0.0 1.7 0.8 1.3 0.3 3.6 5.3
SCORPAENIDAE 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0
FLATFISHES 0.3 0.0 0.2 0.0 0.0 0.0 27.7 0.0
PLECTOGNATHS 0.3 0.0 0.8 1.5 0.4 0.0 0.5 5.3
ALL OTHEFR LARVAE 3.3 0.4 2.3 6.0 2.6 1.2 11.8 15.8
T T T T T e e e e e R LRl
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF LARVAL FISH TAXA
BY STATION
ST. LUCIE PLANT
SUMMER (21 JUNE 1978-22 SEPTEMBER 1978)

.I..I....II.II..'I....IO...I.II'll.l..!Il...ll"...l......lllll.

STATION
Q.lll.i.....IQC.IQ!IIQiili.Qlll..ll.l.ll..!....
TAXON 0 1 2 3 4 5 1" 12
...II.I..O0.0!..00..0..i..i!..l...l.lil..iiil.lllllilicilillioll
CLUPEIFORMES 66.0 55.1 73.5 S57.4% 73.3 37.5 0.0 0.0
GOBIESOCIDAE 0.0 0.2 0.2 0.0 0.1 0.0 0.0 0.0
SERRANIDAE 0.3 5.5 0.8 0.9 0.2 0.3 0.0 0.0
CARANGIDAE 1.3 4,2 1.1 1.5 0.3 6.0 0.0 0.0
GERREIDAE 9.2 9.3 2.6 12.6 10.1 10.8 0.0 0.0
SCIAENIDAE 5.0 T 3.k 4.1 1.6 0.8 0.0 C.C
DACTYLOSCOPIDAE 3.0 1.6 0.8 2.6 1.7 13.2 0.0 0.0
BLENNIIDAE 1.7 " 4.9 3.2 6.6 0.0 0.0
GOBEIIDAE 0.3 3.2 1.9 5.0 0.9 5.1 0.¢ 92.0
SCORPAENIDAE 1.3 0.5 0.2 0.9 0.2 0.0 0.0 0.0
FLATFISHES 2.6 4.4 0.4 0.9 0.4 0.2 0.0 0.0
PLECTOGNATHS 2.6 0.8 1.3 4.7 0.9 2.3 50.0 0.0
ALL OTHER LARVAE 6.6 9.3 4.2 6.2 3.8 16.2 0.0 100
SRR ERRBRRRRRRNERERBERRAD BANRPRAERENERRNRRRRNRARBRREREERBRENRRE MY
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF LARVAL FISH TAXA
BY STATICN
ST. LUCIE PLANT
FALL (23 SEPTEMBER 1978-28 NOVEMBER 1978)

STATION

'S 2122 22222 RRR R R R R R R R Rl
TAXON 0 1 2 2 4 - 11 12
l'....li.....llOGl.li!ll....lll.i!....lil...!lIO.C.0.!!0.!.00.00
CLUPEIFORMES 7.5 76.9 36.8 28.8 10.2 40.6 0.0 0.0
GOBIESOCIDAE 0.0 0.0 2.6 0.0 .7 0.0 0.0 0.0
ATHERINIDAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SERRANIDAE 0.0 0.0 0.0 3,.R ™ 0.0 0.0 0.0
CARANGIDAE 0.7 0.9 10.5 1.5 3.4 0.0 0.0 0.0
GERREIDAE 12.1 4.6 5.3 19.2 37.3 9.4 0.0 0.0
SCIAENIDAE 2.8 1.9 2.6 7.7 6.8 0.0 0.0 0.0
DACTYLOSCOPIDAE 1.4 0.0 15.8 17.3 18.6 3.1 0.0 0.0
BLENNIIDAE 1.4 0.0 5.3 5.8 1.7 12.5 0.0 0.0
GOBIIDAE 0.0 0.0 0.0 0.0 3.4 0.0 0.0 0.0
SCORPAENIDAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FLATFISHES 5.7 13.9 10.5 3.8 5.1 21.9 100.0 0.0
PLECTOGNATHS 0.0 0.0 0.0 1.9 1.7 3.1 0.0 0.0
ALL OTHER LARVAE 1.4 1.9 10.5 9.6 8.5 9.4 0.0 0.0
T332 22323322222 222222200 S22 2R R 222 RRRRRRRRR
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Table 2.2A-31
cont'd

DUNCAN'S MULTIPLE-RANGE TEST:
SUMMER DISTRIBUTION OF EGGS AT STATIONS 0-5
ST. LUCIE PLANT
1977

MEANS WITHM THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT,

ALPHA LEVEL=,05 DF=Sa MS=0,336318
GROUPING MEAN N STA
B 16,220653% 10 0
A 2.004154 10 l
: 1.903364 10 S
C 1.35025%59 10 a
g 1.2123%1 10 1
g 0.861241 10 3
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Table'2.2A—31

cont'd

ANALYSIS OF VARIANCE:
LARVAL DISTRIBUTION AT STATIONS O - 5 BY SEASON
ST. LUCIE PLANT

1977
Season  source DF _ Sum of squares  Mean square
Winter Model 5 31.78464144 6.35692829
Error 66 214.78128866 3.25426195
Corrected total 7] 246 .565930190
Source DF Type 1 SS F value PR > F
Station 5 31.78464144 1.95* 0.0964
Season  Source DF  Sum of squares Mean square
Spring  Model 5 1.18766380 0.23753276
Error 64 37.97546783 0.59336668
Corrected total 69 39.16313164
Source DF Type I SS F value PR > F
Station 5 1,18766380 0.40 0.8479
Season __ Source DF __ Sum of squares Mean square
Summer  Model 5 18.217°19054 3.64243811
Error 54 113.00258667 2.09264049
Corrected total 59 131.21477721
Source DF Type 1 SS F value PR > F
Station 5 18.21219054 1.74 0.1401
Season __Source DF  Sum of squares Mean square
Fall Mode! 5 2.08539346 0.41707869
Error 88 17.99035855 0.20443589
Corrected total 93 20.07575201
Source DF Type 1 SS F value PR > F
Station 5 2.08539346 2.04* 0.0799
* Significant at a = 0.10.

2.2A-257
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lable 2.2A-31
cont'd
DUNCAN'S MULTIPLE-RANGE TEST:
WINTER AND FALL DISTRIBUTION OF LARVAE AT STATIONS 0-5
ST. LUCIE PLANT
1977

WINTER 1976-1977
MEANS WITH THE SAME LFTTFR ARE NNT SIGNIFICANTLY DIFFERENT,

ALPHA LEVEL=,08 NF=hb MS=3 25426
GROUPING MF AN N STA
A 2.03%375A8 12 0
A
El A 1.321229 12 1
Bl A
R A 0,740972 12 w
B A
n A 0,47TRUKT7 12 5
n
R 0,206096 12 2
R
R 0,16R%4s 12 3
FALL 1977
ALPHA LFVEL=, NS NF=AR MSsd, 0F=04
GROUPING ME AN N STA
A 0,520724 16 1
A 0.314102 15 0
R
2] 0,313%1% 16 3
C 0,19317% 15 S
D 0,09R754 16 ?
n
n 0,09A6R80 16 u

2,2A-258
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Table 2.2A-31
cont'd
ANALYSIS OF VARIANCE:
COMPARISON OF EGG AND LARVAL DENSITIES AT STATIONS O THROUGH 5
ST. LUCIE PLANT
14 DECEMBER 1977 THROUGH 28 NOVEMBER 1978

o EGGS

Source DF Sum of squares Mean square

Model 5 4.09896326 0.81979265

Error 267 383.33660867 1.43571764

Corrected total 272 387.43557192

Source DF Type 1 SS F value PF > F
Station 5 4.09896326 0.57 0.7247
- LARVAE

Source DF Sum of squares Mean square

Model 5 3.14696024 0.62939205

Error 267 41.,40454472 0.15507320

Corrected total 272 44,55150496

Source DF Type [ SS F value PF > F

Station 5 3.14696024 4,066 0.0015°

aSiqnificant.

2.2A-259
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Table 2.2A-31
¢ont'd

ANALYSIS OF VARIANCE:
EGG DISTRIBUTION AT STATIONS 0 THROUGH 5 BY SEASON
ST. LUCIE PLANT

1977-1978

Season  Source DF Sum_of squares Mean square
Winter Model 5 7.95389513 1.59077903

Error 54 22.59637263 0.41845135

Corrected total 59 30.55026776

Source DF ___Type I SS F value PR - F
________Station ¢ 7.95389513 3.80 _ 0.0052°
Season _ Source OF Sum of squares Mean square
Spring  Model 2 16.30101913 3.26020383

Error 66 107.78387283 1.63308898

Corrected total 71 124.08489196

Source DF Type 1 SS F value PR - F
______ Station 5 16.30101913 2.00 0.0898
Season  Source DF Sum of squares Mean square
Summer  Model 5 7.85638351 1.57127670

Error 63 93,08392435 1.47752261

Corrected total 68 100.94030786

Source DF Type I SS F value PR - F

Station E ,7,856383§l~___”]igﬁ_V“_O.3895_
Season  Source DF Sum of squares Mean square
Fall Model 5 2.60426368 0.52085274

Error 66 42.18331174 0.63914109

Corrected total 71 44.78757542

Source DF Type I SS F value PR > F

Station 5 2.60426368 0.81 0.5451

aSiqm‘ficant.

2,2A-260
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Table
cont'd

2.2A-31

ST. LUCIE PLANT

DUNCAN'S MULTIPLE-RANGE TEST:
WINTER DISTRIBUTION OF EGGS AT STATIONS O THROUGH 5

14 DECEMBER 1977 THROUGH 19 MARCH 1978

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT

Alpha Level=0.05

Hrnuplnq
A

N
&)

4.632

2.119

1.270
1.044

0.909

\:{Ja

Geometric mean

2,2A-261

M5=0.41845]

10
10
10
10

___Station

1

5
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Table 2
cont'd

«2A=31

ANALYSIS OF VARIANCE:
LARVAL DISTRIBUTION AT STATIONS O THROUGH § BY SEASON
ST. LUCIE PLANT

2.2A-262

1977-1978
Season Source DF Sum of squares Mean square
Winter Model 5 0.54502388 0.10500478
Error 54 3.40530930 0.06306128
Corrected total 59 3.95033318
Source DF Type 1 SS F value PR > F
___Station 5 0.54502388 1.73  0.1428
Season sSource DF Sum of squares Mean square
Spring Model 5 3.78936543 0.75787309
Error 66 14.27378698 0.21626950
Corrected total 71 18.06315241
Source DF Type I SS F value PR > F
Station 5 3.78936543 3.50  0.0073°
Season Source DF Sum of squares Mean square
Summer Model 5 1.59520048 0.31904010
Error 63 9.11264428 0.14464515
Corrected total 68 10.70784476
Source DF Type I SS F value PR > F
- Station 5 1.59520048 2.21 0.0641
Season  Source DF Sum of squares Mean square
Fall Model 5 0.16096942 0.03219388
Error 66 1.25325114 0.01898865
Corrected total 71 1.41422057
Source DF Type 1 SS F value PR > F
Station 5 0.16096942 1.70 0.1470
s il sa
Significant,
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Table 2.2A-31
cont'd
DUNCAN'S MULTIPLE-RANGE TEST:
DISTRIBUTION OF LARVAE AT STATIONS O THROUGH 5
ST. LUCIE PLANT
14 DECEMBER 1977 THROUGH 28 NOVEMBER 1978

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT

Alpha Level=0.05 DF=267 M5=0,155073
Grouping Geometric mean N Station
A 0.765 46 1
B 0.486 46 4
B 0.365 44 0
B 0.345 46 2
B 0.324 46 5
B 0.285 45 3

2.2A-263
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Table 2.2A-31
cont'd

DUNCAN'S MULTIPLE-RANGE TEST:
SPRING DISTRIBUTION OF LARVAE AT STATIONS O THROUGH 5
ST. LUCIE PLANT
20 MARCH 1978 THROUGH 20 JUNE 1978

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT

Alpha Level=0.05 DF=66 MS=0.216269
Grouping Geometric mean N Station
A 1.616 12 ]

B 0.610 12 0
B 0.591 12 4
B 0.560 12 2
B 0.405 12 5
" 0.257 12 3

2.2A-264



SL2-ER-OL

Table 2.2A-32

CORRELATION ANALYSIS OF DENSITY OF ICHTHYOPLANKTON
WITH VARIOUS PHYSICAL PARAMETERS
ST. LUCIE PLANT

1976
Error Correlation

Correlation degrees of freedom Coefficient
Larvae/m?

water temperature 82 0.408°
salinity 83 0.076
dissolved oxygen 107 0.263%
turbidity 70 -0.077
percent transmittance 54 0.176
Eggs/m?

water temperature 83 -0.335°
salinity 83 -0.113
dissolved oxygen 82 0.363%
turbidity 70 0.073
percent transmittance 73 0.043

. Significant at a = 0.001.
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Table 2.2A-32
cont'd

CORRELATION COEFFICIENTS BETWEEN DENSITIES OF EGGS AND
LARVAE AND FOUR PHYSICAL PARAMETERS
ST. LUCIE PLANT

1977

FGGS LARVAF nn TURR TEMP SALINTTY

EGGS 1.00000 «0,04155 0.18020*=0,11094*=0,24271" 0,0141%
0,0000 0,4757 0,0033 00,0558 0,0001 0.809%

298 297 264 29R 286 294

LARVAF 1.00000 «0,21176™ 0,13605*=0,07265 =0,04909
06,0000 0,000% 0,0190 0n,2214 0,a024

297 264 297 285 293

DO 1.00000 0,14501" «0,57923" «0,0425S
0,0000 0,018 0,0001 0.4946

264 264 252 260

TURA 1.,00000 «0,20870" «0,10261
0,0000 0.000a 0,0790

298 286 294

TEMP 1.00000 0,.11628
0,.0000 0,0511

286 282

SALINITY 1.00000
n,ono0n

294

*Significant at a = 0.05.
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Table 2.2A-32
cont'd

CORRELATION COEFFICIENTS BETWEEN DENSITIES OF EGGS AND
LARVAE AND FOUR PHYSICAL PARAMETERS

14 DECEMBER 1977 THROUGH 28 NOVEMBER 1978

ST. LUCIE PLANT

Dissolved
Eggs Larvae Salinity Turbidity oxygen Temperature
Eqgs 1.000002 0.14012d  p5.338399  -0.01919 0.36144¢ -0.00517
0.0000 0.0206 0.0001 0.7522 0.0001 0.9325
273¢ 273 273 273 259 2N
Larvae 1.00000 0.04458 0.06039 0.22537d 0.08642
0.0000 0.4632 0.3201 0.0008 0.1560
273 273 273 259 271
Salinity 1.00000  -0.04647 0.339659 -0.234114
0.0000 0.4445 0.0001 0.0001
273 273 259 2N
Turbidity 1.00000 -0.166184 0.22174
0.0000 0.0074 0.0002
273 259 27
Dissolved oxygen 1.00000 -0.199909
0.0000 0.0012
259 259
Temperature 1.00000
0.0000
27

dcorrelation coefficients

bF"oDablI\ly » JR/ under HO:RHO =

“sumber of observativ...

d
Significant

0.
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Table 2.2A-33

STEPWISE REGRLSSION PROCEOURE FOR DEPENDENT VARIABLE LOG-DENSITY OF EGGS
ST. LUCIE PLANT
DECEMBER 1977 - NOVEMBER 1978

S1E2 YARIAALE D9 ExlEnre) & STURAE = D106
oF SJ% OF SQaAkiS TEAN SauaRt F PLINF
RECAESSIIN 1 $0.510260 04 S0.51 026804 .62 0.)0)!‘
ERAN 257 ¥3s. 102350 % 3330240
191 23 9S.6 7059500
b VAL UE STU bawin TOPE 11 8% ¢ PRIBF
INTEa(EPT | ~2.52063201 .
3 D.5uit N2y 1.08754911% 3051826000 38 .82 D.300

FAE ABO4E QODEL 1S T4E BEST 1 vALIABLE 92DEL FUunD.

S1Er 2 VARIABLE SALINITY ENTERED R OSOUARE = D.1e5557%2

¥ SJm 0F SCOARES CEAN SJUARE ¢ PaINF
RELIESSI N 2 PR ERTAL )] 1IS.00509as vl 30008
ERRON 25% Jls. 00090029 1.2323340)
nrac 253 185.67859500

B ovALJE $1) talm TR 11 8% F LA R L

INTERCEPT “23.7992%152
SALINETY 0.52231)%5% Jala¥s39es 21213580517 17.3) 20008
01 .6l 723108 J.0#001 N 26.00751013) 2.0 2.0

TAE A3 DvE QUDEL 15 THE BEST 2 vALINBLE 400EL FuuwDd,

SIE? VARJASLE TE4A® FntrED ROSQUALE = D, 01902350

oF SUM OF SUJAKES CEAN SJUARE ¥ PRI
EGALSSIOY 3 I5.332593 1y 25.45090907) 20.92 0.300¢*
ERR K 255 31),29%901 82 1.216340817
1AL 250 4.6 T785950 »

b vaLut $10 EaxMi TYP: 1) $5 F PLIBOE

INTERCEPT ~26.865963720
SALINITY 0.57184295 2.151302 7% 24.00704579 19.00 0,202
) D.43104b43 3.09024318 28.7521359% 23.82 2.0
TEe? 0.33825158 1.019251% 80202047 1117 2.051?

TAE AJOVE SODEL 1S THE BEST 3 wAL!ABLE wJDEL FuusD.

S1Er VARIABLE TURBIDITY ENTERED R SQUARE = D 1977122058

) SJe VF SQIANTS SEAY SJUARE ¥ PLINNE
TELALSST N . 16.6551955% 1901379803 S.88 0.20018
ERR R 254 310.22339945 1.22135197
BIETS 259 395,67859500

8 VAL Uk S1) tRmik TeP: 21 8% F PRINNF

INTERCERT ~26.511478 38
SALINITY 0.5701292) J.150848 73 23.91116497 15.53 0.0
(T 0.91238903 0.05076682 0.00250237 Ue08 2.400?
)0 0.43395259 3.091596 3¢ 28.827030498 i.0% Y.30049
Ty 0.23752' 7} 3.020557 18 60611870 EI TS PP T

- —— B —— - ———— - — - — -

FAE Qa)vE SUDEL 1S THE BEST & VALIABLE 930EL FUUND.

‘Sngn\hunz
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Table 2.2A-33
cont'd

STEPWISE REGRESSION PROCEDURE FOR DEPENDENT VARIABLL LOG-DENSITY OF LARVAE

ST. LUCIE PLANT

DECEMBER 1977 - NOVEMBER 1978

STEP | VARIABLE 0D ENTERED @ SQUARE =+ D.05079025
oF SU% 9F SUJARES AEAN SJUARE F PROBF
RELTESSIIN | 2.09853784 2.0035308% 13.75 2000
ERR IR 257 39.22125714 0.15281102
1oraL 25¢ S1.31%694 7y
' b ovaL §10 ERMOR TPE L1 §% ¥ PRINNE
INTERCEPT “0.443528133 P
00 0.111082% 7.02936962 2.0995318% 13.75 0.200)
TAE ABOVE WODEL 1S THE BEST 1 VARTABLE WUDEL FUUND.
S1E* VARIABLE TURBIDITY ENTERED B SQUARE = D084 52
oF SUR OF SGJARES CEAN SAUARE ¥ PUINNF
REGIESSIIN F 2.66824926 1.33412482 AT 0.0022%
ER4OR 256 1985144555 D.13208221
130 258 S1.31959479
b vALUL $10 ERROx TYPE 1) §§ ¥ PRIBIF
INTECERT ~0.57022973
1u%y 9.2337)91y 3.01735520 D.5595115% .0 2.2532°
00 0.1208133¢ 0.03020940 2.60676305 15.99 p.20n?
F4F N30/E QODEL IS THE BEST 2 vAQLINOLE <UDEL FUUND.
STEP 3 VARIABLE TESP ENTERED R SOUARE » D.0892521%7
oF SUW 0F SQUARES AEAN SJUARE ¥ PRIBF
RESLESSIIY 3 2.807338208 0.95778098 5.3% 0.0
ERLIR 255 19.645911 91 0.15276709
101AL 258 W1.319596 79
B vALUE STO ek TYPE 11 8% ] PUIBF
INTERCERT ~0.92472330
13 0.02894129 3.01731704 0.3273017% 7.64 0.105%
00 0.12672044 0.030808 77 2,53410738 17414 2.0nt
TEep 0.038325)3 3.037M11 29 D.2)55330% 1a3b 0.244)
TAE ADO4E SODEL 15 T4E BcST 3 vALINBLE WIDEL FLUND.
SLED & YARIASLE SALINITY ENTERED R SQUARE = 0.08P78817
oF SUM JF SQJAKES CEAN SJUARE F PRIBIF
REGEESSIIN 4 2.8083543 20 D.72318580 TS 0.20124
ERRIR 254 39.436151%9 0.15132343
101 258 W1.31959479
B OVALUE $T0 ERRUK TYPE 11 §§ f PRIDF
INTERCERS “0.33555685
SALINETY “0.31348918 9.053328 173 0.0)956033 0.08 0.30)7
Tuis 0.02915397 3.01738951 0.4)27629% 2,68 0.104)
00 0.1292543% 0.03227831 2.42715100 1t.064 0.0
Tine 0.007995:0 3.007235 %6 0.1362029% 1.22 0.2
TAE A3)/E ODEL 1S T9E BEST & VAAIVBLE WOOEL FUUWD.

Significant,
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2.3 METEOROLOGY
233 REGIONAL CLIMATOLOGY
< e ) Bl General Climate

The subtropical marine type climate of the St Lucie .ittl§‘ doxminated by
the preseace of the Azores-Bermuda high pressure system . Character-
istic features are long, warm summers with abundant rainfall followed by
mild, relatively dry winters. The high frequency of onshore winds and the
proximity of the warm waters of the Gulf Stream result in warm, humid
conditions during most of the year. The average annual relative humidity
18 approximately 73 percent. Temperatures in excess of 90°F typically
occur on about 45 days a year, but summer heat is tempered by sea breezes
along the coast and by frequent afternoon or early evening thundershowers.
During the winter, the area is occasionally subjected to an outbreak of
cold, continental air. This air mass is usually rapidly moderated with the
result that subfreezing temperatures rarely occur in the area.

The annual average precipitation along the %der east coastal division of
Florida, following the NOAA grouping scheme “’, exceeds 59 inches and is
unevenly distributed throughout the year. Generally, the highest rainfall
amounts occur between June and October in association with thunderstcrms
or the passage of hurricanes; a distinct dry period occurs from November
through March. The maximum 24 hour precipitaf}sn recorded in the area was
15.23 inches during a storm on April 17, 1942 . Measurable snoy, gr
frozen precipitation during the wintortime(is unusual for Florida 2
however, a trace was noted in January 1977 Although rainfall amounts
are relatively large, the site area is not immune to droughts. Between
July 1970 and June 1971, the Lower East Coast Division of Florida
experienced a record low 12 month rainfall of 34.59 inches with the result
that the worst drought in that region in over 40 years occurred in 1971.
The level of Lake Okeechobaisiropppd to 10.3 feet, only 0.2 feet above the
record minimum of 10.1 feet ;

Wind speeds a*ggg coastal areas are fairly high, and generally average
over nine mph ", Prevailing directions are ill defined resulting from
mesoscale influences such as land and sea breezes along shore and by con-
vectional forces inland; in general, northerly componeniayinds dominate in
winter and southerly component winds dominate in summer ;

Severe weather in the St Lucie site area is not uncommon. Table 2.3-]

sunmarizes the average monthly and annual thunderstorm days recorded at

West Palm Beach during the ?Priod 1943~1974. Thunderstorms occur on an
- (3 :

average of 79 days a year and are most frequent during the months of

July and August.

Severe thunderstorms are occasionally accompanied by locally high winds
and hail. betweea 1955 and 1967, 116 cases of surface hailstorms (hail
3/4=inch diameter or larger) were rfgsrted; 32 of these had hail with
diameters greater than 1-1/2 inches The one degree latitude-
longitude square in which the site is I?STt’d experienced a total of

three hailstorms during the same period The average monthly and
annual distributions of hailstorms for the state are given in Table 2.3-1.

2,.3-1
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Tornadoes, funnel clouds and waterspouts have occurred during all seasons .
in southeastern Florida, but are most frequent during spring and summer.

In the ope degree latitude-longitude square in which the site is located a

total of 36 tornadoes were reported over the period 1955-1967 which i?gi-

cates a mean annual tornado frequency of 2.8 in the one degree square ‘

The mean seasonal and annual number of tornadoes w?gsh have occurred in the

state of Florida during that period are as follows 3

Season Frequency (Tornadoes/Yr)
Spring 9.0
Summer 15.1
Autumn 6.3
winter 4.5
Annual 34.9

Table 2.3-2 presents the monthly distribution of waterspouts winich have
occurred within 25 miles offshore and along a 200 mile zone centered at
St Lucie during the period 1952-1973. Of the 178 watef,gouts identified
in this table, only 11 were reported to migrate inland Their worst
reported damage was in the "weak tor?gio" category (estimated wind speeds
of 72-112 mph), as defined by Fujita ~’.

Florida, because of its location between the subtropical Atlantic and the

Gulf of Mexico, is often exposed to storms of tropical origin. Known as

tropical cyclones, these f§3ms are classified according to their stages .
of development as follows A

Highest Sustained Wind

Classification Speed Range (mph)
Tropical depression 39
Tropical storm 39-73
Hurricane 73

During the period 1900-1963, the Florida Peninsula has been affected by 65
tropical cvclones. Of these, 25 were classified ??ogurricanes, 33 as
tropical storms and seven as tropical depressions The monthly and
annual distribution of tropical cyclones affecting the Florida Peninsula is
presented in Table 2.3-3. Roughly half the storms in each category passed
close enough to the St Lucie site to affect it with strong winds and/or
heavy rainfall. Hurricane occurrence is most frequent during September
and October in the site area with paths generally toward the west-
northwest. The worst hurricane in recent times in the site region
occurred in August 1949. Winds at West Palm Beach reached 1.0 mph with
gusts to 125 mph before the anemometer was blown away. The high?gs one~-
minvte wind speed was estimated at 120 mph with gusts to 130 mph 3

Meteorological conditions conducive to high air pollution potential are

infrequent in southeastern Florida. The warm waters of the adjacent Gulf

Stream current, located a few miles offshore, inhibit the formation of

strong persistent low-level inversions while instability during the day is ‘
aided by strong insolation. Along the immediate coastline and areas such
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as Hutchinson Island, well developed sea breeze conditions result in
persistent, slightly stable onshore flow.

Between August 1, 1960, and April 3, 1970, there were no high air pollution
potential days(TYSording to data given in the State of Florida Air I@ple-
mentation Plan . Air pollution potential criteria for(TstigsologxcaI
conditions that have potential to develop into an episode ’ were
followed in the above assessment.

Tables 2.3-4 and 2.3-5 present the Florida and National Ambient Air Quality
Standards and existing air quality conditions in Fort Pierce, Florida;
these levels were based on available data between 1975 and 1977. Existing
levels of S0, and NO, are well below state and federal standards; total
suspended particulaté concentrations, however, indicated three excursions
of the stgndards during this period. The maximum 24 hour concentration
(248 mg/m”) at the N7th St. location in 1977 was ?Ygipved to be caused

by the operation of a hospital incinerator nearby .

2.3,2 LOCAL METEOROLOGY

The site characteristics describ?g)in this section are based on long term
National Weather Service records from West Palm Beach, Florida, and
short term onsite data collected from the St Lucie meteorological tower
between September 1, 1976 and August 31, 1978.

P &5k 5 (8 Winds

Table 2.3-6 summarizes long term monthly and annual average wind data for
west Palm Beach. In general, average wind speeds are in excess of seven mph
and the prevailing wind regime exhibits northerly component winds during

tae winter months shifting to more southerly directions during the summer.
The mean annual wind speed is 9.4 mph and the prevailing direction is from
the east-southeast. Local winds of higher speed and short duration occur

on occasion in connection with thunderstorms or the passage of cold froats.
The peak "fastest-mile" wind speed recorded between 1959 and 1977 was

86 mph in August 1964.

Table 2.3~7 presents a summary of the lower level (ten meter) onsite winds
recorded at the St Lucie meteorological tower. The average annual wind
speed 18 6.9 mph and the prevailing direction is from the southeast. The
max imum hour averaged wind speed recorded during the two year period was
30.0 mph. Diurnally, offshore winds generally prevail during the night and
#arly morning while onshore winds are prevalent during the remainder of the
day. The mean wind conditions predominant at the St Lucie site are sum-
marized by Pasquill stability in Tables 2.3-8 through 2.3-11 for speed and
direction, the two sensor heights, and the two years of data. The joint
frequency tablzibsrom which the summaries were compiled are found under
separdale cover .

2:3.2.2 Temperature and Atmospheric Water Vapor

Table 2.3-12 provides a summary of long term average temperatures and
relative humidity and extreme temperatures at West Palm Beach. The mean
daily wmaximum temperature during the warmest month, August, is 90.29;
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January, the coldest month has a mean daily minimum temperature of
55.9°F. The wean annual temperature is 74. 5°F. The mean diurnal

range, the difference between the mean daxly max imum temperature (83.0°F)
and the mean daily minimum temperature (66.0°F) is 17 0°F. The highest
temperature on rPcord between 1937 and 1977 is 101.0°F in July 1942; the
coldest is 27. O(E)Ln January 1977. The average annual relative humldity
is 73.3 percent

At the St Lucie site the average thpPraturp during the two year period

was 72.5°F and the diurnal range was 9. 8°F. The mean daily maximum and

min imum temperatures durlng the warmest (July) and coldest months (January)
were 85.5°F and 51 3°F, respectively. The highest temperature recorded
on-site was 99.8°F; the lowest was 28.4°F. Average monthly relative
humidities exgpadpd 60 percent throughout the year. The average annual
rplatnxe humidity was 71.6 percent; the mean annual dewpoint was 62. 6°F .
Table 2.3-13 presents a summary of the on-site data; a compllaftBs of the
dlurnal statistics, means, and extremes is available elsewhere

v B W Precipitation

West Palm Beach has a mean annual precipitation of 62.06 inches(3). A
major portion of the rainfall occurs between June and October in associa-
tion with "local" showers and thunderstorms. Precipitation equal to or
greater than 0.01 inches occurs on an average of 131 days a year and most
frequently during the rainy seasoun. The greatest 24 hour precipitation on
record between 1938 and 1977 was 15.23 inches in April 1942. Snow rarely
occurs in this region, although a trace was noted in January 1977. Monthly
and annual precipitation totals and greatest 24 hour rainfall totais are
summarized for West Palm Beach in Table 2.3-14.

latle 2.3-15 presents a summary of onsite precipitation data. The site
averaged 31.58 inches of precipitation annually with maximum monthly
amounts in excess of four inches occurring during August and September.
A compilation of rainfall £regyg?cy and duration and precipitation wind
roses are presented elsewhere

23328 Fog und Smog

Table 2.3-16 presents heavy fog data for West Palm Beach. On average,
there are eight days a year when heavy fog occurs and these are mainly
confined to the months between October and April.

Although no onsite fog or smog data are available, West Palm Beach data
are representative for the site.

2.3:2.5 Stability
Studies by Holzworth indicate that for the eastern coast of Florida, un-
stable conditions (Pasquill stability Classes A, B, C) occur on the order

of 16=25 percent of the time, neutral conditions (D) and stabl?lggnditions
(E, F, G) both occur of the order of 36-45 percent of the time

2.3-4
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Tables 2.3-17 and 18 summarize onsite stability frequencies on a monthly
and annual basis for the two year period; these frequencies are based on a
joint occurrence with valid wind parameters for the referenced height.
Between September 1976 and August 1978 the distribution of atmospheric
stability categories was as follows: unstable, 20 percent; neutral, 30
percent; and stable, 50 percent. This indicates that the site is prone
towards stable conditions. Tables 2.3-19 to 2.3-21 present onsite per-
sistence of inversion conditions and indicate that there were three cases
during the period when stable conditions existed for more than 15 consecu-
tive hours. Table 2.3-22 summarizes mean monthly morning and afternoon
mixing heights at Miami, Florida.

2.2.2.% Potential Influence of the Plant and Its Facilities
on Local Meteorology

The site area and the surrounding five mile radius terrain is essentially
flat with elevations not exceeding 25 feet. The highest elevation within a
50 mile radius is 75 feet and is located to the west-northwest of the site.
The only major geographic feature between the north-northwest and south-
southeast sectors is the Atlantic Ocean. Topographic maps of the area
within a radius of five and 50 miles are provided as Figures 2.3-1 and
2.3-2, respectively. The relatively flat terrain makes topographic cross-
sections of little importance, thus they are not provided.

The presence and operation of the plant is not expected to exert a modify-
ing influence on the normal and extreme meteorological conditions in the
area.
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TABLE 2.3-1

State of Florida

West Palm Beach, Florida Average Number of
Average Number %%) Surface Hail
Thunderstorm Da{s Oc:cm:renc?g)2
Month (1943-1374) (1955-1967)

January p | 0.0
February 1 0.1
March 2 1.2
April 3 1.5
May 8 - 9,
June 13 1.8
July 16 1.2
August 16 0.2
' September 11 0.3
October 5 0.2
November 1 0.1
December 1 0.0
Annual 79 8.9

(a) Defined as day on which thunder is heard at station.
(b) 3/4-inch diameter and larger.

Reference: (1) U.S. Dept. of Commerce, 1977, Local Climatological
Data - Annual Summary with Comparative Data: West Palm Beach, Florida, NCA4
Environmental Data Service.

(2) Pautz, 1969, Severe Local Storm Occurrences, 19535-1967,
Weatner Bureau, Office of Meteorological Operaticns, Weather Analysis

. & Prediction Division : WBTM FCST 1l..
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TABLE 2.3-2

Month Total
January 5]
February 5
March

April -
May L4
June 16
July 51
August 19
September 30
October 17
November 7
December ) |
TOTAL 178

Al
17}
™
©
A ]
(19
e |

ice: U.3. Dept of Commerce, 1952-1973, Storm Data,
Service.

0
[+
o
fu

NCAA,

Environmental
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TABLE 2.3-3
MONTHLY DISTRIBUTION CF TROPICAL CYCLONES

AFFECTING THE FLORICA PENINSULA
(1900-1963)

Tropical Tropical
Month Hurricanes Storms Depressions Total
January 0 0 0 )
FPebruary 0 1 0 i
March 0 0 0 0
April 0 0 0 0
May 0 1l 0 1
June 2 2 2 6
July 2 3 1 6
August 3 9 2 14
September 10 5 1 16
Cctober 7 9 1 17
November 1 2 0 3
December 0 | 0 1
Annual 25 i3 7 65

Reference: Cry, G.W., 1965, Tropical Cyclones of the North Atlantic
Ocean, U.S. Dept. of Commerce, Weather Bureau Technical Paper No. 55.
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TABLE 2.3-5

AVAILABLE AIR QUALITY MONITORING DATI
AT FORT PIZRCE, TLORIDA

Nitrogen Dicxide (u9/m3)

Standards: Annual Arithmetic Mean 100 ug/m3

1975 1976 1977
Locaticn Ann. Ave. Ann. Ave. Ann. Ave.
Fort Pierce
S 6th St. 15 24 26
Sulfur Dioxide (ug/m3)
Standards: Maximum 3-Hour 1300 uq/mg
Maximum 24-Hour 260 ug/m
Annual Ar:ithmetic Mean 60 ug/m
1976 1977
Location Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave.
Fort Plerce
§ 6th St. 63 8 18 ©
Boston Ave. 3 3 ) 3
N 7th St. 7 3 14 3
Seaway Drive Cau 37 B 3 3

Total Suspended Particulates (ug/mB)

Standards: Maximum 24-Hour 150 ;q/m3
Annual Geometric Mean 60 ug/m
1978 1976 1977
Location Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave.

Fort Pierce

N 4th st. 113 5 106 56 136 87
$§ 6th St. 71 38 56 36 81 38
City M 109 2 78 36 88 43
Cicy W 100 53 110 52 159 58
Ciey F 118 55 145 39 121 49
3cstan Ave. - - Sl 34 92 40
N 7th St - - 59 38 248 2
Seaway Drive lau - - 48 29 78 3l

Refarence: T[lorida Department of Environmental Reculatien
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TABLE 2.3-6

LONG TERM AVERAGE WIND SPEED AND PREVAILING
DIRECTION AT WEST PALM BEACH, FLORIDA

Average Prevailing
Month Speed (ggh)a Ditectionb

January 9.8 NW
February 10.3 SE
March 10.7 SE
April 10.9 E

May 9.6 ESE
June 8.0 ESE
July T3 ESE
August 7.6 ESE
September 8.6 ENE
October 10.0 ENE
November 10.0 ENE
December 9.9 NNW
Annual 9.4 ESE

a) period of record: 1942-1977
b) period of record: 1963-1977

Reference: U.S. Dept. of .ommerce, 1977, Local Climatological Data -
Annual Summary with Comparative Data: West Palm Beach, Florida, NOAA,
Environmental Data Service
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TABLE 2.3-7

AVERAGE WIND SPEED AND PREVAILING DIRECTION
AT THE ST LUCIE SITE

Average Prevailing
Month Speed (mph) Direction
January 8.1 NW
February 7.6 NW
March 72 SE
April 7.8 ESE
May 6.7 ESE
June 6.3 SSE
July 5.8 SSE
August 6.5 ESE
September . 7 SE
October 7.4 NE
November 6.9 N
December 7.8 WNW
Annual 6.9 SE

period of reccord: September 1976 - August 12978
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TABLE 2.3-8

ST LUCIE UNIT 2

MEAN WIND SPEED (MPS)
10,00 METERS
TIME
PERIOD PASQUILL STABILITY CLASS
B 3 - D E F G ALL
3/76 2.98 2.72 2.80 2.43 1.66  l.21 - 2.03
10/76 3.72 3.84 3.75  3.67 3.37 1.8l 1l.16 3.41
1/76 4.95 4.69 4.42 3.85 3.07 1.71  1.42 3.17
12/76 3.90 4.60 4.10 4.07 3.75  2.43  2.10 3.72
/71 4.30 3.94  4.47  4.27 3.41  1.97 1.54 3.65
2/77 3.7 388 384 26 3.7 137 - 3.28
3/77 3.89 3.47 3.08 3.46 2.76  1.51 - 3.25
4/77 4.48 5.02  4.65  4.33  3.53  1.72 .96 3.99
5/77 3.81 3.30 3.57 3.40 2.90  2.10 - 3.11
6/77 4.15 3.82  3.63  3.38 2.3  1.45 - 3.12
/71 3.53  3.48  3.44  2.80  2.23  1.49 - 2.63
8/77 4.31 3.69 4.03  3.23 2.93  2.19 - 3.19
/77 3.42  2.92 2,99 2.90 2.33  1.10 - 2.52
10/77 3.42  3.42  3.20  3.38 .12 1.89  1.27 3.13
11/77 3.75 3.14 3.18 3.40 2.91  1.38  1l.28 3.03
2/77 4.06 3.85 3.5 3.71  3.26 2.06 1.73 3.31
1/78 4.38 3.75  3.53  3.94 3.56 2.40  1l.44 3.59
2/78 3.95 4.37  3.97  3.87 3.26 2.17 1.82 3.43
3/78 3.77. 368 304 3.8 3.84 172 .97 3.15
4/78 3.8L 3.0 311  35% 2.6 18T LM 3.08
5/78 3.58 307 3.0 3.31  2.47 138 - 2.96
6/78 4.03 3.47  2.77  3.35  1.97  2.07 - 2.97
7/78 3.48  2.91  2.85 2.96 1.96  2.15 - 2.62
8/78 3.18 3.00 2.83 2.71 2.01 1.33 - 2.56
3/01/76 -
8/31/77 3.98 3.80 3.83 3.49 2.88 1.77 1.58 2.18
9/01/77 =
8/31/78 3.69 3.3¢  3.12  3.34  2.74 1.89 1.58 3.04
3/01-76 -

9/31/78 3.81 3.31 3.46 3.41 2.81 1.84 1.38 3.11
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ST LUCIE UNIT 2
. WIND SPEED (MPS
57.31 METERS
TIME
PERIOD PASQUILL STABILITY CLASS
A 8 - D E 3 G ALL
9/76 .28 S5 1 4.57 4210 M 3.87 - 4.03
10/76 6.23  6.73 7.38  6.71  3.82 3.82  1.95 6.51
11/76 7.15  8.17 8.5  7.09  6.22 4.34 3.27 6.28
12/76 8.07 8.37 7.89 7.72 7.37  4.74 4.72 7.04
/77 6.44 5,94 6.73  6.87  6.23 4.05 2.55 6.14
2/77 6.00  6.22 5.89  5.90  5.59 3.40 - 5.70
3/77 6.88 5.48 5.52 6.20 5.84 3.06 - 6.13
4/7 7.27 8.28  7.15  6.88  6.42 2.99 2.78 6.76
5/77 6.27 S5.24 5.72 5.74  5.16 3.46 - 5.37
6/77 5.67 5.18  4.97  4.23  3.05 1.09 1.80 3.47
. 7/77 5.14 4.80 4.81  4.18  3.14 1.34 - 3.81
8/77 6.79 5.64 6.71 5.4l  5.55 4.67 - 5.61
9/77 1.88  3.36  4.85  4.67  4.42 3.19 - 4.49
10/77 £.19 5.33 5.21  5.56  5.8% 3.67 3.24 5.44
11/77 6.28 5.23 5.46 6.03  ¢,7% 3.17  2.14 5.64
12/77 6.56 6.77 6.62 6.42 6.24 4.54 3.56 6.09
1/78 7.10 6.71  6.53 7.01  7.26 5.79  3.13 6.38
2/78 6.14 7.53  6.70 6.79 6.23  4.91 4.08 6.24
3/78 6.49 6.71  5.82  6.21  5.97 4.76 2.23 6.08
4/78 5.97 §.38 5.54 5.95 5.74 4.78 7.57 5.76
5/78 6.14 5.44 5,72 5.79  5.38 3.79 - 5.63
6/78 5.90 4.99  4.24  5.23  3.66 3.02 - 4.73
7/78 4.64  3.89 3.99 4.16  3.34 3.54 - 3.86
8/78 4.37 4.18 3.84  4.33 3.80 2.38 - 4.08
9/01/76
3/31/77 6.49  6.01  5.35 §.81  5.37 3.93  3.53 5.59
“II’ 9/01/77
3/31/78 5.86 5.35 5.13 5.53 5.39 4.29 3.48 5.40
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TABLE 2.3-10

ST LUCIE UNIT 2

* Jdenctes other sectors with comparable frequencies

25:&9&:§§%§E§§§§c:zsmL
TIME
PERIOD PASQUILL STABILITY CLASS
A E] c D E F G ALL
9/76 E ESE E E* SSE NNE* - E
10/7 ESE NE* ESE NNW SE SW NW ESE
11/76 NNE N N N NNW NNW NNW NNW
12/76 SSE NNW NNW NNW SSW NW NNW
/77 N N N NNW NW NW NW
2/7 N N N N NW WNW - N
3/77 SSE SSW* NE SW ESE WSW* - SSE
4/77 SSE ESE ENE®* ESE ESE WNW SSE ESE
5/77 NE ENE ESE* E SE WNW - ESE
6/77 SE ESE SE SSW WSW ESE - SW
7/77 ENE ENE SSE SSE SE NNE* - SE
8/77 SSE ESE E* ESE ESE SSE - ESE
9/77 NE NE ESE SE SE NNW - SE
10/77 NE NE ENE ENE ENE NW WNW ENE
11/77 NNW ENE NE s SE WNW WNW SE
12/77 N N NNW SSW SSW NW NW NNW
1/78 NW NNW* NW NW NW NW WNW NW
2/78 N N N NNW NW SSW WNW NW
3/78 N NNE ESE s SE SSE “ SE
i/78 ESE SE ESE SSW SSE NNE NE SSE
S/78 NE ENE SSE ENE SSE WSW - ENE
6/78 NE SE E SSE SSE ESE - SSE
7/78 SE ESE ESE SSW SW SW - SSW
8/78 ENE* ESE E ESE ESE ESE - ESE
9/01/76 =
8/31/77 SSE ESE N ESE ESE SSW NNW ESE
9/01/77 =
8/31/78 NNE SE ESE SSW SE NW W SE
2/01/76 =
8/31/78 NE N E SSW SE NW NW SE
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TABLE 2.3-12
LONG-T.URM AVFRAGE AND EXTREME TEMPERATURES AND
AVERAGE RELATIVE, HUMIDITY AT WEST PALM BEACH, PLORIDA
Average
Averager, °p? Extreme (°r)b Relative

Month Daily Max Daily Min Mean Highest [Lowest Humidity §
January 75.0 $5.9 65.5 89 27 73.5
February 76.0 56.2 66.1 89 34 71.0
March 79.3 60.2 69.8 94 31 639.5
April 8z.9 64.9 73.9 99 45 66.5
May 86.1 68.9 77.5 96 53 70.0
June 88.3 12.7 80.5 98 62 77.3
July 89.6 74.1 81.9 101 56 77.0
August 30.2 74.4 82. 38 65 7€.8
September 88.3 74.7 81.5 97 66 78.3
October 84.3 70.1 77.% 93 46 74.5
Nevember 9.8 62.5 71.0 Sl 36 T4:3
December 76.1 37.4 66.8 90 30 71.8
Annual 83.0 66.0 74.5 101 27 73.3
mof record: 1941-1379
b) period of record: 1937-1977

Reference:

Annual Summary with Comparative Data:

U.S. Dept. of Commerce, 1977, Local Clivatological Data -
West Palm Jeach, Florida, NOAA,

Environmental Data Service.




Month
January
February
March
April
May

Septemcar
Qctoier
November

Deceider

Annual

period ot record:

AVERACE AND EXTREME TEMPERATURES AND AVERAGE RELATIVE
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TABLE 2.3~13

HUMIDITY AT THE ST LUCIE SITES

Average (QF)

Daily Max
65.
6.
74.
76.
80.
84.
8S.
84.

24,

& s 9 N YW ;NN DWW

Average
Extreme (°F) Relative
Daily Min Mean Highest Lowest Humidity %
51.3 58.1 80.1 28.4 65.1
53.4 60.3 82.0 37.6 69.6
4.2 69.3 88.9 47.8 72.2
67.8 183 90.5 7.7 67.4
T2:7 76.5 86.0 6l1.5 73.2
76.3 80.2 90.7 718 77.6
77.4 8l1.3 89.8 71.4 78.2
T7:7 8l.3 90.0 T3 75.2
75.9 80.1 89.6 70.5 74.8
70.5 75.2 88.2 57.0 67.5
65.3 70.3 99.8 50.0 70.7
59.2 65.3 82.8 41.9 68.3
67.6 $245 99.8 28.4 71.6

September 1976 - August 1978
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TABLE 2,3-15

PRECIPITATICN DATA AT THE ST LUCIE SITE

Month Mean Total (inches)
January 2.65
February 1.00
March 1.74
April 2.77
May 2.07
June 1.37
July 3.27
August 4.19
September 4.11
October 2.78
November 2.78
December 2.93
Annual 31.58

period of record: September 1976 - August 1978
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TABLE 2.3-14

MEAN NUMBER CF DAYS WITH HEAVY FOG AND ZIEIIILIEZ
LESS THAN 3 MILE AT WEST PALM SEACH, FLORIDA.

Month Mean No. of Days
January 2
February 1
March 1
April 1
May .
June .
July .
August *
September ¢
Cctcber .
November 1
December 1
Annual 8

Note: * = less than 4
period of record: 1943-1977

Reference: U.S. Dept. of Commerce, 1977, Local Climatological

Data - Annual Summary with Comparative Data: West Palm Beach,
Florida, NOAA, Environmental Data Service
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TABLE 2.3-17

ST LUCIE UNIT 2
PERCENT TOTAL OCCURRENCES OF EACH STABILITY CLASS

A0 METERS
TIME
PERIOD PASQUILL STABILITY CLASS
A 3 ¢ ) E F G ALL
/76 8.20 1.96 1,96 29.5%9 S$5.08  3.21 0 100.00
10/76 6.50 2.51  S5.02 26.00 54.65 4.14 1.18 100.00
11/76 .30 1.21  3.17 25.83 S58.16 7.40 3.93 100.00
12/76 .56 .74 2,22 32.96 52.96 6.30 4.26 100.00
/7 11.50 5.01  5.68 25.71 41.54  6.50 4.06 100.00
2/717 27.77  3.95  6.22 22.46 34.29 5.31 0 100.00
/77 26.92  3.95  3.42 24.93 38.46  2.28 0 100.00
4/77 25.28  3.40  3.08 23.01 42.95 1.46 .81 100.00
5/77 4.7 3.86  4.45 27.00 58.61  1.34 0 100.00
6/77 .57 .85  2.55 32.53 61.67  1.56 0 100.00
ek, 6.56 2.79  3.91 42.54 43.10 1l.12 0 100.00
8/77 6.8  4.83  5.23 34.53 45.74  3.29 0 100.00
/77 2,32 2.68 2.14 26.61 65.18 . 1.07 0 100.00
10/77 12.62 4.94  4.53 27.71 41.43  7.13 1.65 100.00
11/77 8.77 4.24  3.54 28.71 47.67  5.37 1.70 100.00
12/77 7.860  4.30  2.42 26.75 45.97  8.87 3.90 100.00
1/78 12.06 4.07  2.52 22.44 48.53 6.17 4.21 100.00
2/78 13.23  3.31  3.61 26.17 42.41 6.62 4.66 100.00
/78 17.76  3.50  3.50 31.05 38.04 5.31 .84 100.00
4/78 22.56 4.04  4.60 23.40 38.30 6.55 .56 100.00
5/78 21,22 5.99  3.40 27.89 39.05  2.45 0 100.00
6/78 14.10 5.58  4.85 42.44 31.86 1.17 0 100.00
/18 3.34 6.46  7.13 40.38 36.20 1.48 9 100. 20
3/78 17.77 .06  S.11 37.28 30.69  3.10 0 100.00
3/01/76 =
3/3L/7 10.54  2.97  3.98 28.95 48.76  3.82 1.19 100.00
9/01/77 =
3/31/78 13.42 .65  3.99 30.14 41.67  4.67 1.47 100.00
9/01/7% -
/31/78 12.02 3.83  3.98 29.57 45.10 4.16 1.33 100.00
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TIME
PER1OD

9/76
10/76
11/76
12/76

/77

2/17

3/77

4/77

5/77

6/77

/17

8/77

9/77
10/77
11/77
12/77

1/78

2/78

3/78

4/78

5/78

6/78

7/78

8/78

9/Q01L/76 -
8/31/77

3/91/77 -
3/' 31/ 78

PERCENT TOTAL OCCURRENCES OF EACH STABILITY CLASS
$7.91 METERS

TABLE 2.3-18

ST LUCIE UNIT 2

PASQUILL STABILITY CLASS

A
7.64
5.82

+57
.44
11.66
27.65
27.10
25,99
4.57

6.59
6.17

1.95
12.61
77
7.80
12.24
14.01
18.30
22.53
21.62
13.84
8.34
17.77

10.27

13.28

11.81

B
1.95
2.49
1.00

.58
5.08
4.02
3.99
3.21
3.71

.73
2.82
4.78

2.79
4.96
4.24
4.30
4.13
3.z28
3.07
4.03
6.12
5.80
6.46
6.06

2087

c
1.95
5.12
2.87
1.78
5.76
6.91
3.44
3.21
4.29
2.48
3.76
5.40

3.06
4.25
3.54
2.42
2.61
3.58
3.2
4.59
2.27
5.06
7.13
.11

3.92

3.99

3.96

D
29.66
27.01
25.64
29.84
25.93
21.06
26.00
24.77
27.14
31.97
43.15
35.03

3l.48
27.76
28.71
26.75
22.70
25.93
31.70
23.50
27.31
42.26
40.38
37.28

29.03

30.48

29.77

E
55.60
54.57
58.60
50.36
40.88
35.21
37.28
40.67
59.00
62.48
42.61
45.06

$9.33
41.78
47.67
45.97
48.01
42.03
38.41
38.25
39.26
31.85
36.20
30.6%

48.49

41.64

44.38

4
3.20
3.88
7.59
9.90
6.38
5.14
2.20
1.38
1.29
1.61
1.08
3.55

1.39
6.94
5.37
8.37
6.19
6.56
4.47
6.54
2.42
1.19
1.48
3.10

3.95

4.55

4.26

G

0
1.11
3.72
7.13
4.12

.76

<29

1.70
1.70
3.90
4.13
4.62

.84

o O O o

1.47

1045

[
e
o

ALL
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00
100.00
10C.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
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TABLE 2.3~ 22

MEAN MORNING AND AFTERNOON MIXING
HEIGHTS AT MIAMI, FLORIDA

Month Mixing Height (m)
Morning Afternoon
January 702 1106
February 728 1201
March 904 1398
April 1038 1411
May 921 1394
June 982 1168
July 1072 1337
August 1007 1308
September 959 1204
October 862 1298
November 873 1243
December 638 1207

period of record: 1960-1964

Reference: NOAA data tape
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2.4 HYDROLOGY

2.4.1 INTRORUCTION

The Atlantic Ocean, to the east of the site (Figure 2.1-1), will provide most
of the water required for plant operation. In addition, the St Lucie plant
dissipates waste heat and discharges liquid wastes, after treatment, to

that body of water (see Sections 3.4, 3.5, 3.6 and 3.7). This section
describes surface water hydrology, ground water hydrology and surface water
quality characteristics.

&uilkie SURFACE WATER HYDROLOGY
a.8.2.1 Bathymetry

As shown in Figure 2.1-1, the Hutchinson Island shoreline and nearshore
bathgmetry to -30 ft Mean Low Water (MLW) are oriented along a NNW-SSE
(340" - 160”) line. The nearshore ocean bottom slopes at a one on &0
gradient to about -35 ft MLW for approximately 0.5 miles before rising to
Plerce Shoal (-21 ft MLW).

A slight trough with depths of nearly -50 ft MLW separates Pierce Shoal from
the northward extension of St Lucie Shoal, which is five miles seaward of
the coastline. Across the coastal shelf to the -120 MLW contour, the
overall slope is gentle, approximately onme on 600. At about 12 miles off-
shore, the sea floor slope increases to one to 100, reaching the =600 ft

MLW contour approximately 18 miles east of Hutchinson Island. Bathymetric

profiles across the coastal shelf off Hutchinson Island are shown in Figure
2.4-1.

2.4.2.2 Ocean Tides

Tidal analyses by the National Ocean Survey for several locations near the St
Lucie plant are referenced to the( sarest primary control station which is
Miami, Florida. Published datums are referred to local Mean Low Water
(MLW), although all datums can be reduced to the National Geodetic Vertical
Datum which is accepted as Mean Sea Level (MSL). A time series of semi-
diurnal high and low tides is shown in Figure 2.4-2.

At Miami beach, the mean range between high and low tides is 2.5 feet, and
the spring range (average semi-monthly new and full moun tide) is 3.0 feet.
Tide ranges increase northward to 2.8 and 3.?l§eet, respectively, at Palm
Beach and 3.5 and 4.1 feet at Cape Canavarel .

For tides monitored at Vero Beach (the temporary subordinate station
nearest the St Lucie site), mean tidal range is 3.4 feet. A short interval
record for October, 1972, indicates that the mean range is 3.0 feet at
Seminole Shores, about 11 miles south of the plant site (unpubliched
records of the National Ocean Survey). The largest astronomical tide range
should be approximately 5.0 feet ba?g? on maximum-mean ratio of solar and
lunar tractive forces of 13 to nine‘'“’.

2.4-1



SL2-ER-OL

A tide monitoring program was undertaken at the site by Florida Power &

Light Company from May 1976 to May 1977. For the full year of measure-
ments, a mean tidal range of 3.28 feet was determined. A comparison of

these site specific measurements to corresponding predicted tides resulted
in a standard deviation between 0.3 and 0.4 feet. This difference in tidal
range reflects meteorological factors.

- Y e i Surtace Currents

Surface water circulation in the nearshore region of the St Lucie site 1is

of the combined wind driven and rotary tidal current type. The Florida
Current, a branc?}gf the Gulf Stream System, is found of fshore, beyond the
300 foot contour . The rotary tidal current continuously changes direc-
tion through 360 degrees during a 12.4 hour cycle. However, near a shoreline
boundary the rotary characteristic is deformed into an elliptical pattern
with an ebb and flood flow alongshore.

wind driven currents are directly related to wind direction and intensity,
although near the shoreline the surface current is deflected into a long-
shore direction depending on the angle of the wind to the shoreline. Be-
cause of the variability of local winds at the site, current patterns will
change frequently with changes in weather patterns.

To describe currents at the St Lucie site, a monitoring program was
conducted from September, 1973 to May 1975 (See Section 6.1.1). Current
speed and direction were measured in 32 feet of water about 2000 feet from
shore in the area of the discharge location. Current data weri)analyzed
for the frequency distribution of current speed and direction ’

Directional frequency distribution of the nearshore current shows a
bimodal annual distribution with a prevailing flow oriented 335 degrees
and a secondary flow toward 165 degrees. These directions are nearly
perallel to the coastline. As shown in Tables 2.4-1 and 2.4-2, respec~-
tively, the prevailing direction is within the 300-360 degree sector about
49 percent of the time at the surface and 32 percent near the bottom. In
the secondary 120-180 degree sector, the respective occurrence frequencies
are nearly 23 and 24 percent. Onshore flow within the 210-270 degree sec-
tor occurs less than eight percent of the time. Seasonal differences in
the bimodal distribution of current direction are represented by the July
and October profiles shown as Figure 2.4-3.

Average current speed is 0.74 fps near the surface and decreases to

0.54 fps close to the bottom. About 33 percent of bottom currents are
less than 0.4 fps, which is the upper limit for tidal currents in open
waters off Florida (Tables 2.4-3 and 2.4-4). The 50th percentile speed
near tne bettom is 0.4 fps, which suggests that at least half of all
ncarshore flows are caused by wind driven currents. Current speed ranged
from near zero to more than 1.6 fps. Approximately ten percent of all
current speeds measured exceeded 1.0 fps at the surfac2 and less than
three percent exceeded 1.6 fps.

’ .

2.4-2
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TABLE 2.4-1

FREQUENCY DISTRIBUTION OF SURFACE CURRENT DIRECTIOW

MONTHLY AND ANNUAL AVERAGES WITHIN 30 DEGREE SECTORS

(PERCENT)
Month -

1974 000-030 030-060 060-090 090-120 120-150 150-180 180-210 210-240 240-270 270-300 300-330  330-360
Jan 12.6 6.2 3.4 4.2 0.9 3.0 4.5 2.2 4.0 S.7 18.5 32.7
Feb k7 1.3 1.2 2.6 6.0 11.1 4.7 1.9 1.7 6.1 27.8 33.8
Mar 3.9 1.6 1.5 4.0 10.6 16.8 9.6 2.2 0.9 3.4 12.4 33.1
Apr 3.7 1.0 1.3 2.3 9.0 15.0 5.5 1.8 2.1 7.4 24.7 26 .4
May 4.7 1.5 1.4 1.3 5.1 7.4 1.9 1.9 1.9 7.5 27.8 37.9
Jun Da i Miessing-

Jul 4.1 0.6 0.9 3.9 8.3 13.2 4.4 0.8 1.1 5.3 17.8 39.5
Aug 5.4 2.0 1.5 5.8 16.9 14.0 5.1 2.1 2.1 4.0 19.0 21.7
Sep 7 2.6 2.0 4.2 12.8 20.8 5.8 3.6 3.0 4.8 12.3 22.6
Oct. 4.3 3.4 33 6.6 16.7 22.8 10.5 6.4 6.0 5.4 8.1 6.5
Nov 4.2 3.3 1.8 2.7 11.4 18.1 7.9 3.4 2.4 3.3 14.3 27.4
Dec 4.3 2.3 L5 22 88 12 132 3.4 0.6 43  1L5  26.6
Annual
Average 5.0 2.3 1.9 3.3 9.0 13.9 6.5 2.3 2.0 5.2 18.6 30.2

Annual average based on ten months data. *1973 measurements not included in annual average.
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TABLE 2.4-2

FREQUENCY DISTRIBLTION OF BOTTOM CURRENT DIRECTION

MONTHLY AND ANNUAL AVERAGES WITEIN 30 DECKEE SECTORS

(PERCENT)
tonth -
1974 000-030 036-060 060-090 090-120 120-156  150-180  180-210 210-240 240-270 270-300 300-330  330-360
Jan 4.8 1.7 3.4 5.0 2.6 2.6 6.4 2.6 7.2 16.9 30.1 17.8
Feb” 5.0 3.2 1.2 1.3 2.2 16.7 33.1 1.7 1.3 2.2 4.3 29.9
Mar 3.0 5.0 1.6 7.2 8.3 9.0 6.6 4.0 4.9 10.2 18.2 21.0
Apr 5.3 2.8 1.6 4.7 7.4 14.8 11.0 3.0 1.4 7.9 16.5 23.5
hay 1.8 2.0 2.9 8.2 14.0 11.1 7.1 5.5 6.1 16.8 17.0 5.5
Jun ~-Data Missing-
Jul 5.9 3.9 2.8 3.4 5.4 6.7 8.1 2.5 4.9 16.9 19.6 20.9
Aug 2.9 5.6 7.3 10.8 11.4 11.2 10.0 6.3 6.6 8.9 8.9 10.2
Sep 2.5 3.6 2.8 6.0 9.8 18.3 9.8 5.8 6.8 7.4 15.1 12.1
Oct 2.3 1.7 2.4 5.3 15.6 21.2 10.8 3.0 3.1 7.6 16.5 10.4
Nov 3.1 2.0 3.0 5.2 15.4 21.2 5.2 2.9 1.5 6.1 14.3 22.1
Dec 10.9 3.3 3.6 6.3 3.2 20.5 18.2 11 1.0 3.0 1.6 16.1
Annual
Average 4.5 3.8 3.0 6.2 9.9 13.7 9.3 3.7 4.4 10.0 16.3 16.0

Annual average based on ten months data. *1975 measurements not included in annual average.
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Farameter

o
Temperature, C
Salinity, ppt
Dissolved Oxygen, mg/l
NOJ—N, mg/l as N
NNJ-N. mg/l as N
NO_~N,

2
PO =P,
-

mg/l as N
mg/l as P
SLOZ-Si. mg/1

as Si

Total Particulate, mg/l

Total Organic Carbon, mg/l

Turbidity, FTU

* September, 1971 to August,

$T.
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TALELE 2.4-5

LUCIE PLANT SITE - WATER GUALITY MOXITORING DATA

Ly __wWorth ang holhnler’sJ oy Applied Biology lnc(b';’S);
- 1978 ~ 1976 il = 1976 - 1978
Surface Bottom Range Reported Surface Mid-Depth Bot tom Kange Reported
E Hean Mean N Nean W Mean N Hean
199 25.5 199 24.9 19-32 204 26.3 144 23.7 204 23.8 14.6~30.8
193 35.6 193 35.8 33.0-38.5 199 35.6 135 35.8 198 35.% 33.0-36.0
184 6.4 182 6.2 3.2-10.3 198 6.5 144 6.6 i98 6.4 4.4-5.0
Go* 0.018* 97* 0.013* {.01-.651 126 0.013 2o 0.013 126 0.014 <0.001-0.28
91* 0.013* 91+ 0.013* <.01-.121 204 0.064 203 0.06. 204 0.067 <0.01-0.57
96* 0.002* 97* 0.008* {.001-.060 204 0.001 203 0.001 204 0.001 <0.001-0.007
156 0.117 158 0.111 (.01-.186 174 €0.01 174 <o0.01 174 0.01 €0.01-0.17
156 0.203 159 0.204 <.05-0.91 174 0.19 174 0.19 174 0.21 <0.02-0.99
i76 6.65 176 10.17 0.2-69.0 - - - - - - -
- - - - = 204 6.5 204 5.8 204 6.7 0.6-35.5
- - - - 144 - 144 - 144 - 6.0-26.8
1973 only

# During the course of the monitoring program conducted
by Applied Biology, Inc, methods of analysis for NO3»
Data reported here
de only dltl obtained using the more sensitive
and accurate methods incorporated for N03 in

Pog and 810 were modified.
lu

April,

August, 1976.

1977, and for PO and Sxo2 in
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TABLE 2.4-6
INDIAN RIVER WATER QUALITY DATA-SUMMER, 1974(5)
A. Nutrients, Range of Values Reported
St. Lucie Inle: Link Port to Jenser Beach
NH,-N, mg/1 as N ND* - 0.221 ND - 0.046
NUB—N, mg/l as N ND - 0.154 0.001 - 0.270
PO, -P, mg/l as P 0.046 - 0.329 0.050 - 0.198
SiOz-Si. mg/l as Si 0.003 - 7.28 0.255 - 6.78
B. Salinity, Range in 0/00
Ebb Tide Flood Tide

Surface 2m Depth Surface 2m Depth
Indian R. - North 20-32 20-35 15-33 22-35
Indian R. - South 24-35 27-~35 24-35 24-35
Taylor Creek 312 24-33 7-14 26-31
Fort Pierce Inlet 22-36 25-36 24-36 26-36

* ND = not detectable
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TABLE 2.4-7
S e (5,6,7,8)
DISTRIBUTION OF MEASURED DISSOLVED OXYGEN DATA
No. Values ___Dissolved Oxygen, mg/l
Station Reported (5 5-6 6-7 7-8 > 8
0 87 3.4% 24.1% 46.0% 26 .42 -
1 181 4.4% 29.3% 45.3% 20.4% 0.5%
2 182 3.32 25.8% 49 .4% 20.9% 0.5%
3 177 4.0% 19.2% 53.6% 21.5% 1.7%
4* 130 6.1% 20.0% 44.6% 25.4% 3.8%
b o 127 6.32 20.5% 43.3% 27.6X  2.4%
Total 884 4.5% 23.4% 47.5% 23.1% 1.5%

* No values reported for these stations September, 1973 to August, 1974.
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TABLE 2.4-8

REPORTED RANGES OF NUTRIENT IN COASTAL OCEAN AREAS

skirroe, 19657 ot al.; 1962010 133010
POA-P, mg/l as P 0-0 035 0.GU15-0.062 0-0.060
NO,-N, mg/1 as N 0.070-0.350 0.007-0.378 £0.005=0. 300
N“3-N, mg/l as N 0-0.055 ~0-0.031 0.007-0.200
NU?.-N’ mg/l as N - ~0-0.011 0-0.015

$10,-8i, mg/1 as Si 0.010-1.6¢3 0.014-1.68 0.010-1-50
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2.5  GEOLOGY

A description of the major geological aspects of the St Lucie site and
surrounding environs has been presented the St Lucie Unit 2 Environmental
Report - Construction Permit and the St Lucie Unit 2 Final Environmental
Statement.

2.5-1
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2.6 REGIONAL HISTORIC, ARCHEOLOGICAL, ARCHITECTURAL, SCENIC,
CULTURAL, AND NATURAL FEATURES

2. 8:1 HISTORIC, ARCHEOLOGICAL AND ARCHITECTURAL FEATURES

The National Register of Historic Places (1969, and as amended in Federal
Register, Volume 44, No. 26, dated Tuesday, February 6, 1979) does not list
any historic places within five miles of the plant site. The EY? nearest
historic places were added to the Register on February 6, 1979 .  They
are: 1) House of Refuge, 11 miles south southeast of the St Lucie site;
and 2) the site of Fort Pierce, approximately eight miles northwest of the
plant site (see Figure 2.6-1). The House of Refuge, originally a haven for
shipwrecked sailors, is now a two story frame museum with a lookout tower
above its roof. The site of Fort Pierce is identified by a brass marker,
since nothing of the original fort remains today. The next nearest places
referenced in the National Register of Historic Places are about 40 miles
north and west of the plant, and have been noted in the St Lucie Unit 2
Environmental Report - Construction Permit, Section 2.3.

The impact of St Lucie Unit 2 construction on existing archeological sites
is discussed by the Florida State Board of Archives and History in Section
2.3 of the St Lucie Unit 2 Environmental Report - Construction Permit.

In addition, it is not expected that new historic or archeological sites
will be found in the plant vicinity. According to the Final Environmental
Statement for St Lucie Unit 2, dated May, 1974: "As the site has previously
been surveyed for Unit ], and essentially all of the land clearing for both
units was accomplished during the construction of Unit 1, there is virtual-
ly no potential for discovery ot objects of historical, archeological,
architectural, or natural significance during construction of Unit 2",

2.6.2 SCENIC, NATURAL AND MAN-MADE FEATURES

The area surrounding St Lucie Unit 2 contains many natural features. These
inc lude the Atlantic Ocean and its beaches, the Indian River and Intra-
conastal Waterway, the native and introduced vegetation, Hutchinson Island,
and many smaller water bondies in the area. Several man-made features also
exist in the surrounding area, and are visible from various locations.

To assess the visual impact of St Lucie Unit 2 on this environment, a
professional landscape architect surveyed the area during March 7-9, 1979.
Manmade and/or maintained scenic areas, such as parks and recreation areas,
as well as natural untouched areas were visited. Representative locations
were checked for the extent of view of the St Lucie Unit 1 containment
building, the partially completed St Lucie Unit 2 containment building, and
the ancilliary power plant structures which could be seen by observers at
these points. Photographs were taken of typical views of the power plant
complex (Figure 2.6-1). This survey provides the basis for the following
discussion:

2.6.3 EFFECTS ON NEARBY RESIDENTS AND MOTORISTS
Residents are accustomed to the visual impact of St Lucie Unit 1, and its

ancilliary structures., The cons:ruction of St Lucie Unit 2 will not
greatly alter the existing landscape, and therefore, it is expected to con-

2,6-1
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tribute only a limited additional visual impact on the existing landscape.
A discussion of the visual impact on specific residential complexes fol-
lnws

The nearest residences will be the condominium units called Sand Dollar
Villas, 1.4 miles south of St Lucie Units 1 and 2. Persons living on the
upper floors of the most northerly of the five units of this complex will
be able ton obtain a cleer aerial view of the total plant site. Views of
the plant from the other four units will be blocked by this most northerly
unit. Since these condominium units will not be available for occupancy
until mid-1980, persons moving into the most northerly unit will be fully
aware of the presence of the plant.

The next closest residential development parallels State Route (SR) 707,
from the Jensen Beach Bridge, north ‘o the City of Fort Pierce. This
linear development is about 1.8 milc ; west of the plant site. Views avail-
able to residences along SR 707 are intermittent and are obstructed by
natural vegetation nn the eastern side of SR 707.

The plant is most visible to motorists on SR AlA, since it is located
approximately 1000 feet west of the road. Assuming a driving speed of

55 miles per hour along SR AlA, northbound motorists will have a view

of a total elapsed time of approximately one minute. Persons southbound on
Route AlA will observe the plant for about the same period of time. (See
Figure 2.6-2 for locations of nbservation points on SR AlA and Table 2.6-1
for viewing stations, distances, and extent of viewing possible at each
station). Photographs, taken by a professional landscape architect, illus-
trating the views of the plant from SR AlA, are shown in Figures 2.6-3

and 2.6-4. Figure 2.6-5 is a photograph of the plant switchyard and trans-
mission lires, taken from SR AlA and looking across Big Mud Creek to the
Indian River.

Motorists may also view the power plant from SR 707, roughly 1.8 miles
west of the plant. Figure 2.6-6 is a photograph of the St Lucie Plant
taken from this highway. The views obtained from SR 707 will be inter-
mittent because of intervening vegetation along the eastern side of

the SR 707 roadway, and because SR 707 is a narrow and meandering road
which requires close attention on the part of the driver. It should also
be pointed out that the distance between SR 707 and the plant is such to
reduce the visual impact of the plant. Several of the multistory apart-
ment condominum buildings on Hutchinson Island are more prominent than is
the power plant complex.

The plant is also visible to boaters on the Intracoastal Waterway (Indian
River). Figures 2.6-7 and 2.6-9, taken from SR 707, are representative of
views which could be observed by Indian River boaters and fishermen. From
observations made along SR 707, some of the high-rise apartments and condo-
minium buildings on Hutchinson Island are more prominent to persons on the
Indian River than the buildings of the power plant complex.

2.6.4 EFFECTS ON VIEWS FROM OCEAN BEACHES

Several of the ocean beaches closest to the plant were visited, and no part

of the existing plant complex could be observed from them. It is conceivable

2,6-2



ontainment building) of St
h areas were
the nlant hv
i ‘LAUII &/'V
tor containment

difference 1in

mportant in the visual anal-
ily used. Therefore, motorists
unobstructed view of the
»se views are of great beauty. All
butting them. These parks contain

A discussion of views from the

(also known as Ocean Boulevard)

1doe
dge

clear view of it. This is also true

6-7 shows St Lucie Units 1 and 2 as
nf the east draw bridge of the

at there 1is very little impact from

[his bridge and its parks are six

ed adjacent to the Stuart
The St Lucie site is barely

s parks. The Stuart Bridge

t Luct 1 » were also checked.
site, does afford a view of St Lucie
lements, however, are dwarfed by

the visual plane of the plant
even greater visual
viewer from the span,
sposal treatment plant for
ngs and stacks of the city

ide by a park containing the St Lucie
ramp, a US Coast Guard Installa-
Beach substation, There is no view
ause of intervening, view-obstructing
supports and understructure.

v the "North Bridge" or Banty Saunders
1 ! mi] - Om e plant. There is virtually no view of the plant
is bridge. n be only dimly perceived, and it is viewed between

supports of ti uth Bridge, which is the taller of the two bridges.







SL2-ER-OL

SECTION 2.6: REFERENCES
. 1. National Register of Historic Places, Annual Listing of Historic

Properties. Federal Register, Wednesday, February 6, 1979, Part II.

US Department of Interior; Heritage, Conservation and Recreation
Service.

2,6-5



SR AlA - POINTS FROM WHICH S1 LUCIE PLANT (2 UKITS) CAN
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TASLE 2.6-1

BE UBSEKVED

NORTHBOUND ON AlA

north of sta. 2

Station # | Location Degree to which
(in feet/miles) partial/full view
of plant complex
is obtained
0 .2 mile (1050") Partial & inter-
south of intake mittent
canal
——— o
1 .2 mile (1050") Almost full view
north of sta. 0O~
at intake canal
Max. period
of full view 2 .5 mile (2640') Full view
+ 3168' or north of sta. 1 =~
+ .6 mile directly opposite
= - .
v discharge canal
3 .2 mile (1050") At this station,

plant is no longer
in view.

Total miles elapsed = .9 (4752' +)
Total time (@ 55 mph) = 1 minute + (59 seconds)

Note:

—

SOUTHBOUND ON AlA

south of sta. 2

Station # | Location Degree to which
(in feet/miles) partial/full view
of plant complex
1s obtained
0 .6 mile (3168') Intermittent views
north of discharge of highest elements
canal oaly
{
Max. period
of full view 1 15 mile (792%) Full view
+ 4488' or south of sta. O
+ .9 mile
2 .45 mile (2376') Full view
3 south of sta. 1 -
directly opposite
discharge canal
3 4 mile (2112') Plant (and site) no

longer visible

Total miles elapsed = 1.0 (5280")

See Figure 2.6-2 for graphic locations of viewing points.

Total time (@ 55 mph) = ] minute, 5 seconds +
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1000 FEET SOUTH ON ROUTE AlA

FIGURE 2.6-3
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LORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

VIEW OF POWER PLANT ON ROUTE AlA,
ABOUT 2000 FEET NORTH OF PLANT

FIGURE 2.6-4




FLORIDA POWER & LIGHT COMPANY
. ST. LUCIE PLANT UNIT 2

VIEW FROM ROUTE AlA, LOOKING ACROSS
BIG MUD CREEK TO THE POWER PLANT

F'GURE 2.6-5




FLORIDA POWER & LIGHT COMPANY
. ST. LUCIE PLANT UNIT 2

VIEW OF POWER PLANT & TRANSMISSION
LINES FROM ROUTE 707

FIGURE 2.6-6




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

VIEW FROM ROUTE 707A
(JENSEN BEACH BRIDGE ROAD)

FIGURE 2.6-7




FLORIDA POWER & LIGHT COMPANY
‘ ST. LUCIE PLANT UNIT 2

VIEW OF POWER PLANT FROM INDIAN
RIVER MEMORIAL PARK IN FT. PIERCE

FIGURE 2.6-8




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

TYPICAL INTERMITTENT VIEW OF
PLANT FROM ROUTE 707

FIGURE 2.6-9




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

VIEW OF POWER PLANT FROM TRAILER
#639 IN THE VENTURE 3 TRAILER PARK

FIGURE 2.6-10







SL2-ER-OL

A microphone wind screen was used for all measurements to reduce wind
effects. The informal weather measurements were made using the following
instruments held four to five feet above the ground.

a) Bendix Psychrometer Model 566
b) Lambrecht Anenometer Model WP3
- B AMBIENT NOISE LEVELS NEAR THE ST LUCIE SITE

The environmental sound level measurements obtained with the Community
Noise Analyzer are presented in Tables 2.7-5 to 2.7-8 for the nine loca-
tions in the St Lucie site vicinity. The residual sound level measurements
made with the GR 1933 Precision Sound Level Meter are presented in

Tables 2.7-9 to 2.7-12 and correlate well with the data acquired with

the Community Noise Analyzer. For each measurement location and time,

the residual sound level measured with the Precision Sound Level Meter
equals the L__ + 3 dB measured with the Community Noise Analyzer; also,

the resxdualggound level is between the L99 and LSO sound level.

The L sound levels presented in Tables 2.7-5 to 2.7-8 range from 34
aB(a)?o 55 dB(A) and may be considered typical for a quiet residential
area, The L sound levels on Hutchinson Island appear to be dominated

by noise fragothe surf, insects, leaves rustling in the wind, and traffic.
The 'q sound levels on the mainland appear to be dominated by noise

fram LRsects, leaves rustling in the wind, and traffic. The L sound
levels range from 42 dB(A) to 75 dB(A). The major intrusive né?so sources,
L , in the St Lucie site vicinity are man made in origin and consist
p%?marxly of transportation noises.

A discussion of noise standards applicable to the St Lucie site and
transmission line noise levels is found in Subsection 5.6.2 of this
report.

2,7-2
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TABLE 2.7-~1
‘ WEATHER OBSERVATIONS IN VICINITY ST LUCIE 2 WEEKDAY DAY (07:00 to 22:00)
Position Day Date Time dT wT RH Wind Speed Bar-Press
F OF 4 mph m bar
1 Fra 3/16/79 12:40 74 64 54 Calm 1027.4
13:10
2 Fri 3/16/79 14:45 73 6l 49 2% 1027.1
15:15
3 Fri 3/16/79 15:35 72 63 60 8 1026.8
16:05
4 Mon 3/19/79 16:30 75 64 54 2 1019.0
17:00
5 Mon 3/19/79 17:15 74 64 58 4 1019.3
17:45
6 Mon 3/19/79 18:30 72 63 60 4 1019.3
19:00
7 Mon 3/19/79 15%:00 72 64 64 4 1019.3
14:30
‘ 8 Mon 3/19/79 14:54 71 64 68 6 1019.0
15:24
9 Mon 3/19/79 19:15 62 37 73 Calm 1019,.6
19:45
dT Dry Bulb Temperature
wT Wet Bulb Temperature
RH Relative Humidity
Bar-Press Barometric Pressure
* Wind speed excveedrd recommended limit
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TABLE 2.7-2

WEATHER OBSERVATIONS IN VICINITY ST LUCIE 2 WEEKDAY NIGHT (22:00 to 07:00)

Position Day Date Time dT wT RH Wind Speed Bar~Press
o

F F p 4 mph m bar

1 Mon 3/19/79 23:35 64 57 64 Calm 1020.0
23:05

2 Fra 3/16/79 22:20 70 61 60 2 1027.8
22:50

3 Fra 3/16/79 23:15 70 60 56 2 1027 .4
23:45

4 Mon 3/19/79 01:45 6l 57 77 Calm 1020,7
02:15

5 Mon 3/19/79 02:35 57 54 82 Calm 1020,3
03:05

6 Mon 3/19/79 04:05 57 54 82 Calm 1020.3
04:35

7 Mon 3/19/79 06:00 50 49 93% Calm 1020.7
06:30

8 Mon 3/19/79 06:50 54 52 88 Calm 1021.0
07:20

9 Mon 3/19/79 05:05 56 51 71 Calm 1020.7
05:35

dT Dry Bulb Temperature

wT Wet Bulb Temperature

RH Relative Humidity
Bar~Press Barometric Pressure

* Relative humidity exceeded equipment specification
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‘ TABLE 2.7-3

WEATHER OBSERVATIONS IN VICINITY ST LUCIE 2 WEEKEND DAY (07:00 to 22:00)

Position Day Date Time dT :T RH Wind Speed Bar~Press

F 'F % mph m bar

1 Sun 3/18/79 17:33 72 65 68 Calm 1021.7
18:03

2 Sun 3/18/79 15:35 74 6l 47 4 1021.7
16:05

3 Sun 3/18/79 16:20 73 6l 50 2 1021.7
16:50

4 sat  3/17/79 12:45 72 62 56 i0 1028 .4
13:15

5 Sat  3/17/79 13:30 73 63 57 4 1027.4
14:00

6 Sat  3/17/79 14:25 72 63 60 10 1027.1
14:55

. 7 Sat  3/17/79 11:00 72 63 60 10 1029. 1
11:30

8 Sat  3/17/79 12:00 73 62 53 8 1028.4
12:30

9 Sat  3/17/79 16:19 73 62 53 12* 1026 .8
16:49

dT Dry Bulb Temperature

wT Wet Bulb Temperature

RH Relative Humidity

Bar Press Barometric Pressure

Wind speed exceeded recommended limit.
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‘ TABLE 2.7-4

WEATHER OBSERVATIONS IN VICINITY ST LUCIE 2 WEEKEND NIGHT (22:00 to 07:00)

Position Day Date Time gT - RH Wind Speed Bar-Press

°F OF % mph m bar

I Sun 3/18/79 02:12 69 62 67 Calm 1624 .4
02:42

2 Sun 3/18/79 03:25 70 60 56 Calm 1024,0
03:55

3 Sun 3/18/79 04:15 69 60 59 Calm 1023.7
04:45

4 Sun 3/18/7% 24:00 72 63 60 10 1025.4
00:30

5 Sat 3/17/79 00:23 70 61 60 & 1027.1
00:53

6 Sun 3/18/79 01:00 72 62 57 8 1025.1
01:30

7 Sat 3/17/79 01:50 72 63 60 8 1026 .8
02:20

8 Sun 3/18/79 06:28 70 60 55 10 1027 .8
06:58

9 Sun 3/18/79 05:25 70 59 51 10 1027.1
05:55

dT Dry Bulb Temperature
wT Wet Bulb Temperature
RH Relative Humidity

Bar~Press Barometric Pressure
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TABLE 2.7-5

SOUND LEVEL OBSERVATIONS IN ST LUCIE 2 AREA ON WEEKDAY DAY (07:00 to 22:00)

Description

Along Route
AlA

Along Route
AlA

Along Route
AlA

Along Route
712

Along Route
707

Along Route
707

Near
Residences

Near
Residences

South of
Residences
Along Route 1

Day

Fri

Fri

Fri

Mon

Mon

Mon

Mon

Mon

Mon

Date

3/16/7%

3/16/79

3/16/79

3/19/79

3/19/79

3/19/79

3/19/79

3/19/79

3/19/19

* Wind speed exceeded recommended limit

SOUND LEVELS db(a)
Time L L L

12:40 82 78 12
13:10

14:45 BY 80 73
15:15

13:35 g5 80 75
16:05

16:30 86 79 71
17:60

17:15 12 69 60
17:45

18:30 65 62 56
19:00

14:00 63 57 51
14:30

14:54 65 59 47
15:24

19:15 66 61 57
19:45

50

55

62

56

43

47

45

43

53

L
90

53

5%

50

&0

45

42

40

50

qu

53

50

k1.

43

41

37

46

L
min

52

53

49

41

43

L
max

bé

91

87

68

66

’J ’:

69

eq

67

69

71

67

57

52

48

41

54



Position

1

7

SOUND LEVEL OBSERVATIONS IN ST LUCIE

Description

Along Route
AlA

Along Route
AlA

Along Route
AlA

Along Route
712

Along Route
707

Along Route
707

Near
Resi1dences

Near
Residences

South of
Kesidences
Along Route 1

Day

hon

Mon

Mon

Mon

Mon

Date

3/19/79

3/16/79

3/16/79

3/19/719

3/19/719

3/19/79

3/19/79

3/19/719

3/19/79

Relative humidity exceeded equipment

Night time

SL2-ER-OL

TABLE 2.7-6

Time

29

L

+35

3:05

22:
22:

02:
03:

04:
04:

06:
06:

06:
07:

05:

20
56

115
145

A4S

2:15

35
05

05
35

00
30

S0% %
20

05
3

\ 2 AREA ON WEEKDAY NIGHT (22:00 to 07:00)
~ SOUND LEVELS J8TAY ’

L

0.1

80

82

74

68

73

63

67

specification

b

76

8

17

61

50

64

59

59

62

is defined as the hours between 22:00 te 07:00.
is included in the night time period because the sound levels reported

L
1C

56

61

69

45

46

42

53

51

56

This point

50
46

56

58

36

45

36

47

46

are indicative of the end of the night time/beginning of the morning
time period.

46

35

99

41

53

34

41

33

44

34

min

41

54

53

40

32

43

40

33

max

bb

86

76

75

78

69

67

68

a4

61

65

65

50

48

51

50

52



Position

1

g

SOUND LEVEL

Description

Along Route
AlA

Along Route
AlA

Along Route
AlA

Along Route
712

Along Route
707

Along Route
707

Near
Residences

Near
Residences

South of
Residences

Along Route |
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TABLE 2.7-7

OBSERVATIONS IN ST LLCIE 2 AnEA ON WEEKEND DAY (07:00 to 22:00)

bay

Sun

Sun

Sun

Sat

Sat

Sat

Sat

Sat

Sat

Date

3/18/79

3/ 18/79

3/18/19

3/12/79

3/12/719

3/17/719

3/17/719

3/17/79

3/172/79

* wind speed exceeded recommended limit

SOUND LEVELS dB(A)

i ] A

e g N Ry
17:33 85 8l 72
18:03

15:35 b6 82 74
16:05

16:20 83 79 73
16:50

12:45 77 14 67
13:15

13:30 17 69 61
14:00

14:25 66 63 58
14:55

11:00 63 59 51
11:30

12:00 66 62 58
12:30
16:19 65 62 54
16:49

53

58

57

55

54

47

49

47

45

54

45

69

47

G4

49

53

50

46

44

43

47

&9

45

42

52

42

87

78

67

64

O

66

55

49

56

52
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TABLE 2.7-9

RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH
GR 1933 SOUND LEVEL METER ON WEEKDAY DAY (07:00 to 22:00)

Sound Level

Position Day Date dB(A)
1 Fri 3/16/79 55
2" Fri 3/16/79 53
3 Fri 3/16/79 54
- Mon 3/19/79 50
5 Mon 3/19/79 41
6 Mon 3/19/79 44
7 Mon 3/19/79 41
8 Mon 3/19/79 39
9 Mon 3/19/79 47

Wind speed exceeded recommended limit
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TABLE 2.7-10

‘ RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH
GR 1933 SOUND LEVEL METER ON WEEKDAY NIGHT (22:00 to 07:00)

Sound Level

Pogition Day Date dB(A)
1 Mon 3/19/79 43
2 Fri 3/16/79 55
3 Fri 3/16/79 54
4 Mon 3/19/79 35
5 Mon 3/19/79 42
6 Mon 3/19/79 34
™ Mon 3/19/79 45
8 Mon 3/19/79 42
9 Mon 3/19/79 36
. - Relative humidity exceeded equipment specification



Position

l

2

Wind speed exceeded recommended
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TABLE

2.7=1}

RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH

GR 1933 SOUND LEVEL METER ON WEEKEND DAY (07:00 to 22:00)

Day
Sun
Sun
Sun
Sat
Sat
Sat
Sat
Sat

Sat

Date
3/18/79
3/18/179
3/18/179
3/17/79
3/17/79
3/17/79
3/17/79
3/17/79

3/17/79

limit

Sound Level
dB(A)

4B

v,

54

44
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TABLE 2.7-12

RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH
GR 1933 SOUND LEVEL METER ON WEEKEND NIGHT (22:00 to 07:00)

Sound Level

Position Day Date dB(A)
| Sun 3/18/79 54
2 Sun 3/18/79 51
3 Sun 3/18/79 51
4 Sun 3/18/79 48
5 Sat 3/17/79 >
6 Sun 3/18/79 49
7 Sat 3/17/79 41
8 Sun 3/18/79 35

9 Sun 3/18/79 36
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3.1 EXTERNAL APPEARANCE

The external appearance of the St Lucie Plant nas heen described in the
St Lucie Unit 2 Final Environmental Statement and the Environmental Report

- Construction Permit.
Figure 3.1-1 is a general plant layout. Figure 3.1-2 is an oblique aerial

photograph of the site. Figure 3.1-3 shows the east elevation of St
Lucie Unit 2. Figure 3.1-4 is the south elevation of St Lucie Unit 2.

The location (x, y coordinates) and elevation of release points for liquid
and gas2ous wastes are shown in Figure 3.1-5,

301‘1
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TABLE 3.2-1

RELATIONSHIP OF STATION HEAT RATE TO EXPECTED
VARIATION OF TURBINE BACK PRESSURE FOR

100%, 807 and UNIT LOAD
¥ Change in
Back Pressure Heat Rate Heat Rate

(In. Hg) (Btu/kwh)

100% Unit Load
4.0 10614 +1.9
3.5 10489 +0.7
Sod 10416 0
3.0 10374 -0.4
2.5 10270 -1.4
2.0 10208 -2.0
1.5 10228 -1.8

80% Unit Load
4.0 10814 +2.3
3.5 10656 +0.8
- B 10571 0
3.0 10518 -0.5
> e 10370 -1.9
2.0 10254 -3.0
3.5 10212 -31.4

60% Unit Load
4.0 11610 +2.8
3.5 11407 +1.0
2.2 11294 0
3.0 11215 -0.7
3.9 11012 -2.5
2.0 10808 -4.3
1.3 10662 -5.6
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3.3 PLANT WATER USES

3.3.1 INTRODUCTION

This section describes St Lucie Unit 2 minimum, average and maximum plant
water uses. Table 3.3-) lists all plant water use systems, their respective
water sources and flow characteristics. Figure 3.3-] illustrates St Lucie
Unit 2 station water uses on average daily and maximum bases. For purposes
of overall plant water balance, storm water drainage flows are also in-
cluded. In the following subsections, individual plant water systems with
their respective sources are identified. Makeup quantities and discharge
flow rates for each system are also estimated (Table 3.3-2).

3.3.2 WATER SOURCES

The St Lucie Unit 2 heat dissipation system including circulating water,
and intake cooling water systems utilizes Atlantic Ocean water on a once
through basis. The screen wash and sodium hypochlorite generator systems
also withdraw ocean water. Ocean water quality near the plant site is pre-
sented and discussed in Section 2.4,

The Fort Pierce Municipal Water Supply System provides makeup to the St
Lucie site. This makeup is stored in two city water storage tanks. The
following St Lucie Unit 2 systems receive water from this source:

- water treatment (i.e., nuclear steam supply system and
other primary and secondary system uses);

service water;

potable and sanitary; and
- fire protection,

Water quality of the Fort Pierce Municipal System is presented in Section
3.86.

3.3.3 HEAT DISSIPATION SYSTEM

The St Lucie Unit 2 heat dissipation system, ccnsisting of the circulating

water system and the intake cooling water system, is described in Section
3.4,

3.3.4 WATER TREATMENT SYSTEM

The St Lucie site water treatment system supplies high quality makeup water
to St Lucie Unit 2. The water treatment system consists of four carbon
filters in parallel, followed by two parallel demineralizer trains with a
trestment capacity of 375 gpm each train. During normal plant operation,
St Lucie Unit 2 requires a total of approximately 140 gpm for primary and
secondary plant water makeup, as shown on Figure 3.3~]1. The quantity and
quality of wastewater generated from the water treatment system are dis-
cussed in Section 3.6.2.

3.3-1
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3.3.9 POTABLE AND SANITARY WATER SYSTEMS

St Lucie Unit 2 potable and sanitary water is supplied by St Lucie site
service water system. The sanitary waste is described in Section 3.7.

Based on approximately 170 people per 24 hour period during a normal opera-
ting day, and 50 gallons per capita per day, potable and sanitary water
requirements are estimated at 8,500 gallons per day, and an average daily
flow of approximately six gpm. Maximum intermittent potable and sanitary
flows for St Lucie 2 are estimated to be approximately 95 gpm.

3.3.6 SODIUM HYPOCHLORITE GENERATOR SYSTEM

The sodium hypochlorite generation system is described in Section 3.6.5.
3:3.7 TRAVELLING SCREEN WASH SYSTEM

Two travelling screen wash pumps (one standby) are installed in the St
Lucie Unit 2 intake structure. Each pump is sized at 1060 gpm capacity.
Normal screen washing requires one pump operation for two hours per day,
resulting in an average daily flow of 90 gpm.

33,8 PLANT SERVICE WATER USES

Water from the St Lucie service water system serves as the makeup source
for periodic equipment and floor washdowns in plant areas. Maximum inter=-
mittent flow is estimated at 150 gpm while average daily flow is estimated
at approximately six gpm.

3:3.9 FIRE PROTECTION SYSTEM

Water from the St Lucie site service water system is used as makeup to the
fire protection system. Two 2500 gpm electric motor driven pumps and one
500 gpm portable gasoline engine pump withdraw water from the on-site city
water storage tanks for fire protection purposes.

3.3.10 INTERNAL RECYCLING OF WATER

Whenever possible, treated water is recycled to reduce consumptive water
use at St Lucie Unit 2. Examples of potential reuse include:

- reuse of liquid waste management system effluent

- reuse of steam generator blowdown for secondary water uses.

3.3-2
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TABLE 3.3-]

Plant System

Water Source

Circulating Water
Intake Cooling Water

Water Treatment

Potable and Sanitary

Sodium Hypochlorite Generation
Travelling Screen Wash

Plant Service Water

Fire Protection

Atlarntic Ocean
Atlantic Ocean

City Water Storage
Tanks

City Water Storage
Tanks

Atlantic Ocean
Atlantic Ocean

City Water Storage
Tanks

City Water Storage
Tanks

Flow
Characteristics

Continuous
Continuous

Continuous/
Intermittent

Intermittent

Intermittent
Intermittent

Intermittent

Intermittent
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TABLE 3.3-2

PLANT WATER USE FLOWRATES (GPM)

Average
Plant System Daily Shutdown Maximum
> = Daily Shutdown faximum
Circulating Water 490,600 0 490,600
Intake Cooling Water 29,000 29,500 29,500
water Treatmeat 140 375 375
Potable and Sanitary 6 95 95
Sodium Hypochlorite Generator 20 0 80
Travelling Screen Wash 90 0 2,120
Plant Service Water 6 - 150
Fire Protection - - 5,500
TOTAL 519,862 29,970 528,420

Notes: (1)

Average daily flowrate was estimated on a continuous basis
for maintaining normal plant operation.

Shutdown flowrate corresponds to minimum plant water use.

Maximum flowrate estimated on an intermittent basis (except

circulating water flow) corresponds to maximum plant water
use.
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3.4 HEAT DISSIPATION SYSTEM

3.4.1 INTRODUCTION

Heat from St Lucie Unit 2 is dissipated through two major systems: i) the
circulating water system (CWS), and (ii) the intake cooling water system
(ICW). The total hegt rejected during normal operation from St Lucie Unit
2 is about 6,38 x 10" Btu/hr. A flow diagram of these systems is shown

in Figure 3.4-1.

The CWS withdraws water from the Atlantic Ocean to condenie turbine exhaust
steam into water for reuse in the power production cycle. Following its
use in the condenser, the circulating water is returned to the ocean. The
ICW supplies ocean water to the heat exchangers (HX) of the turbine closed
cooling water system, the component cooling wate¢r system and steam
generator blowdown cooling system. An emergency water supply has been
installed to provide an alternate cooling water source, should the CWS be
impaired. The source of emergency water is Big Mud Creek.

With the exception of the St Lucie Unit 2 discharge pipeline/diffuser and
its separate headwall, other major portions of the intake and discharge
facilities of the CWS were installed for St Lucie Unit 1 and have operated
since 1976, For the sake of clarity, the CWS, which includes components
shared between St Lucie Units 1 and 2, is described below, as well as the
St Lucie Unit 2 ICW.

3.4.2 CIRCULATING WATER SYSTEM

The CWS is designed for a maximum calculated heat rejection rate of 6.17
x 10" Btu/hr. The maximum temperature rise of the circulating water
through the condenser is approximately 25°F at a circulating water flow
of 490,600 gpm. There is negligible consumptive water use from this
system. No diluents are added to the ¢irculating water system.

The major components of the CWS, as shown in Figure 3.4-2, include two
intake pipelines and canal, four 25 percent capacity circulating water
pumps, a pumphouse and condenser, a discharge canal, and ocean discharge
pipeline and diffuser. The intake pipelines, intake canal and discharge
canal are shared with St Lucie Unit 1.

Water is withdrawn from the Atlantic Ocean at a rate of approximately
519,600 gpm (1159 cfs) of which 490,600 gpm pass through the main condenser
and the remaining 29,000 gpm serve the ICW.

J:4:2.1 Intake

There are two ocean intake pipes located 1,200 ft offshore and about 2,300
ft south of the discharge pipeline. Maximum expected intake water
temperature is 870?. Each pipe has a velocity cap to minimize fish
entrapment (St Lucie Unit 2 Euvironmental Report - Construction Permit
Section 3.4). The top of the velocity cap is approximately eight ft below
the water surface at mean low water. A vertical section to prevent sanding
is provided. Horizontal entrance velocities are less than one fps. As
water passes under the velocity caps, flow becomes vertical (downward) and

3.a-l
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3.4.2.2 Condenser and Yard Piping

Cooling water entering the plant intake structure is delivered to four

six foot diameter concrete pipes at a velocity of about ten fps. These
intake pipes are installed below grade and carry the flow to the concrete
condenser intake block within the turbine building. From the intake block
four seven foot diameter cast iron pipes are turned upward and connected
to four separate inlet waterboxes. The condenser is a single-pass type
with two shells, each containing two sections, tubed with titanium
condenser tubes.

Water flowing through the condenser undeggoes a heat transfer process to
result in a temperature rise of about 25 F across the condenser under
normal plant operation. Under abnormal operation condition (e.g., three
pump operation at full load coincident with high tide level and heavy
marine fouling), temperature rise could exceed 25°p_ The thermal impact
under such a condition is discussed in Section 5.1.

The heated water is then discharged into dual buried 700-foot tunnels and
pipiug conduits, each eight feet in diameter, which connect to the
discharge canal seal well.

el d o Discharge

The St Lucie Unit 2 discharge system consists of a discharge canal with
headwall, a discharge pipeline and an ocean diffuser. Of these components,
the discharge canal is the only facility that is shared with St Lucie Unit
1. Each of these components is discussed in the following subsections.

g 8 Discharge Canal

The discharge canal is approximately 200 feet wide and 2200 feet long,
extending to a point 300 feet west of the shoreline of Hutchinson Island.
The canal is trapezoidal in cross section with a 3:1 (horizontal to
vertical) slope on both sides. The canal dike is at E1+19 feet MLW,
sufficiently high to contain the flow within the canal proper. An open
spillway at E1+15.5 MLW is provided on the northern dike for emergency
release of cooling water.

The existing canal collects a combined discharge of about 1,039,200 gpm
(2320 cfs) from St Lucie Units 1 and 2 condensers and carries this
discharge seaward at about 0.8 fps to two terminating headwalls. Each
headwall structure is connected to an ocean discharge pipeline. (One
headwall for the existing St Lucie Unit 1 and the other for St Lucie Unit 2
diffuser).

v 2.3.2 Discharge Pipeline
The St Lucie Unit 1| discharge pipeline extends about 1200 feet from the

shore and terminates in a two port wye nozzle, each of which is 7.5 ft in
diameter. St Lucie Unit 1 has been in operation since 1976,

3.4-3
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The St Lucie Unit 2 discharge pipeline extends about 3375 feet from the
headwall to the ocean and is buried at least five feet below the ocean
floor, as shown in Figure 3.4-3. The pipeline has an inside diameter
of about 16.0 feet, resulting in an average velocity of about 5.7 feet
per second at design conditions. The St Lucie Unit 2 pipeline is sized
to compensate for potential increased headlosses due to marine fouling.

The last 1416 feet of the buried pipeline are the diffuser section. The
heated water is dispersed into the ocean through high-velocity jets.
The following subsection describes the design and function of the diffuser.

T B Diffuser

The multiport diffuser consists of 58 ports. Each port issues a water
jet of 16 in. in diameter, spaced at 24 feet between centers (see Figure
3.4-4).

To minimize plume interference, the jet ports are oriented at a horizontal
angle of 25 degrees in an alternating manner on either side of the mani-
fold, thus making the jets on the same side 48 feet apart, and directing
jet flow away from shore. Ocean depths at the proximal and distal dis-
charge points are about 30 and 40 feet below MLW, respectively. Jet velo-
city of discharge water at each port averages about 13 feet per second.
This high velocity, in addition to its submergence, produces a relatively
high degree of entrainment of ambient water and thus enhances the diluting
characteriscics of the plume. As seen in Section 5.1, this is an effective
method for diluting heat with minimal environmental effect.

3.4.2.4 System Velocities and Residence Times

Flow velocities at selected locations within the St Lucie Unit 2 CWS for
three pump and four pump operations have been calculated. The calculation
1s based on high tide level. The results are summarized in Table 3.4-1.
The corresponding residence times for the St Lucie Unit 2 CWS components
have ba2en calculated and tabulated in Table 3.4-2, The total system
residence time was estimated to be 9740 seconds (2 hours, 42.3 minutes)
for four pump operation, and 11120 seconds (3 hours 5.3 minutes) for three
pump operation.

3.4,2.5 Rates of Temperature Change

The rate of temperature change in the CWS discharge is a function of the
rate of change power output. The nuclear steam supply system (NSSS) has
the capability of accepting a step load change of ten percent and a ramp
load change of five percent per minute, The maximum rate cf decrease in
power output, under normal conditions, is expected to be five percent per
minute. This results in a decrease of discharge water temperature at a
rate of approuximately 1.0° per minute for four pump operation.

3.4-4
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TABLE 3.4-1
CIRCULATING WATER FLOW VELOCITIES(I)
(fps)
Location Three Pump Operation Four Pump Operation
1. Intake
piping (oc2an) 8.8(2) 10.0
(2)
canal 0.8 0.9
intake structure (1)
approach 0.9 0.9
2. Condenser & Yard Piping
condenser & intake piping 10.0(3) 10.0
discharge piping 7.7(A) 10.0
3. Discharge
canal 0.6(2) 0.7
ocean piping (16'0) 5.0 5.7
diffuser (16'0)
average 2.9 2.9
Notes:
(1) Velocity calculations were based on: (i) high tide level {approx-

imately +3.0 ft, MLW at Atlantic Ocean and -5.0 ft MLW at intake
canal); and (ii) two unit flow (assuming constant Unit 1 four pump
flow = 1159 cfs) to compute velocities for intake and discharge
canals.

(2) Represents two unit flow (1159 + 880 = 2040 cfs) equally divided in
the joint use pipelines and canals.

(3) Outage of one pump has no effect on the other individually isolated
pumps and piping.

(4) The three pump flow (880 cfs) equally divided into two pipelines.
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TABLE 3.4-2

RESIDENCE TIME FOR CIRCULATING WATER SYSTEM

(seconds)

Approximate
Location Length (ft)
1. Intake
piping (ocean) 1200
canal 5000
intake structure *
Subtotal

2. Condenser & Yard Piping

condenser & intake

piping 200 (approx)
discharge piping 700
Subtotal

3. Discharge System

canal 2200
ocean piping 2000
diffuser 1370

Subtotal

Grand Total

* = Negligible

Three Pump

Operation

140

6250

6390

20
90

110

3670
400

_550%*

4620

11120
(3 hrs, 5.3 min)

** = Based on average velocity in diffuser

For other notes, see Table 3.4-]

Four Pump

Operation

120

5560

5680

20
70

90

3140
350

480%*

3970

9740
(2 hrs, 42.3 min)
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3.3 RADWASTE SYSTEMS AND SOURCE TERMS

A description of the sources, systems and processes provided for treatment
and disposal of liquid, gaseous and solid radioactive wastes is provided

in the St Lucie Unit 2 Environmental Report - Construction Permit, Sections
3.5 and 3.8. This section addresses those source terms and systems which
have been modified since the submission of the St Lucie Unit 2 Environ-
mental Report - Construction Permit and its amendments, specifically
Amendments 7 and 3.

3.9,1 SOURCE TERMS

The sources of radionuclides, including tritium, which may be expected to
enter the reactor coolant system, secondary side of the steam generator and
the spent fuel pool are described in the St Lucie Unit 2 Environmental
Report - Construction Permit, as amended. This description remains un-
changed. However, minor changes to the GALE code have been made since the
submission of Amendments 7 and 8. Tables 3.5-1, 3.5-2 and 3.5-3 present
the revised GALE code analysis of the radionuclide concentrations in the
reactor coolant, secondary side of the steam generators and spent fuel
pool, respectively, during normal operating conditions, including antici-
pated operational occurrences. Table 3.5-4 presents all pertinent assump-
tions. These assumptions are the input parameters into the GALE code. A
detailed description of the GALE code is provided in NUREG 0017.

s . (8 LIQUID RADWASTE SYSTEM

The St Lucie Unit 2 Environmental Report - Construction Permit and Amend-
ments 7 and 8 to that document present a detailed description, including
flow diagrams, of the liquid radwaste system and steam generator blowdown
system. The design of the systems has not changed since the submission of
Amendment 8,

Amendment 8 of the St Lucie Unit 2 Environmental Report - Construction
Permit has provided a detailed evaluation to show that doses resulting
from releases of liquid radioactive materials are within the numerical
design objectives of Appendix I to 10CFR50 (see also Section 5.2). A
review of the plant design and site usage characteristic reveals that
no significant change has occurred which would require re-evaluation.
Amendment 8 of the St Lucie Unit 2 Environmental Report - Construction
Permit also provides a cost benefit analysis in Subsection 10.7.8 which
1s still applicable, However, due to further refinements in the GALE
code, a reanalysis of the liquid effluent releases has been performed
and is provided in Table 3.5-5. The assumptions are presented in Table
3.5-6. The results reveal that the annual releases are essentially un-
changed.

3.5:3 GASEOUS RADWASTE SYSTEM
Section 3.5 of the St Lucie Unit 2 Environmental Report - Construction

Permit and Amendments 7 and 8 to that document present a detailed descrip-
tion of the gaseous radwaste system and building ventilation systems,

3.5-1
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including flow diagrams. Figure 3.5-1 presents a block flow diagram of the
ventilation and exhaust systems.

Review of the gaseous radwaste system and building ventilation systems re-
vealed one major system change. A low volume (2000 to 2500 cfm) continuous
purge system has been added and the airborne radioactivity removal system
has been removed. The continuous purge system is designed to reduce ac-
tivity within the containment, to allow increased occupancy, and is in
response to BTPCSB 6-4. The system contains HEPA and charcoal filters, and
removes the nced for the airborne radioactivity removal system.

Based on the operating experience provided in NUREG-0017, 1.0 percent per
day of the noble gases and 0.001 percent per day of the iodines contained
in the reactor coolant will leak directly to the containment atmosphere.
Airborne activity will be released to the environment through the contin-
uous purge system charcoal and HEPA filters.

Amendment 8 of the St Lucie Unit 2 Environmental Report - Construction Per-
mit has provided a detailed evaluation to show that doses resulting from
release of gaseous radinactive materials are within the numerical design
objectives of Appendix I to l0OCFR50 (see also Section 5.2). Table 3.5-7
presents the calculated release rates using GALE, as updated, and taking
into consideration the design changes to the ventilation system. Table
3.5-8 presens the assumptions. The results reveal that the annual re-
leases are ¢ssentially unchanged.

J.5:% SOLID RADWASTE SYSTEM

Spent resins, concentrator bottoms, used filter cartridges and miscel-
laneous contaminated waste will be processed during the normal operation
of St Lucie Unit 2. This material will be collected, processed, packaged,
facility by the solid waste management system (SWMS).

The handling of spent resins, compactible wastes (e.g., waste rags and
paper), decontaminatable wastes (e.g., tonls and equipment) has not changed
from Section 3.8 of the St Lucie Unit 2 Environmental Report - Construction
Permit. However, as the need for solidification arises, a portable
solidification system will be provided by an onsite contractor. This sys-
tem will satisfy the following criteria:

a) Provide for the processing and packaging of wastes resulting
from plant operations without limiting the operation or availability
of the plant;

b) Provide a reliable means of remotely handling spent resins concen-
trator bottoms, and filter cartridges as required. All handling of
this waste will be done while maintaining the exposure levels to
plant personnel within the permissible limits of 10CFR20;

3.5-2
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c) Prevent the release of significant quantities of radioactive
materials tc the environs in order to keep the exposure to
the public within the reauirements of 10CFR20 and 10CFRS0,
Appendix I;

d) Insure that all radioactive material is packaged in a manner which
will allow shipment and disposal in accordance with 49CFR17¢-179,
10CFR20 and 10CFR71.

The portable solidification system will contain the following equipment:

a) solids pretreatment tank and metering pump;

b) solidification agent storage tank and metering pump;
c) additive (catalyst) tank and metering pump;

d) dewatering pump;

e) remote viewing;

£) portable shielding;

g) solid waste containers;

h) handling and lifting equipment.

A process flow diagram for the portable solidification system is shown in
Figure 3.5-2. Types of wastes, quantities and radionuclide distributions
on inputs to the portable solidification system are given in Tables

3.5-9 to 3.5-15.

Concentrates from the radioactive waste concentrator and the two boric

acid concentrators are pumped directly to the solids pretreatment tank.
Spent resins from ion exchangers in the chemical and volume control system,
and liquid waste management system and the fuel pool purification system
are sluiced to the speni resin tank. After storage for decay, the resins
that are to be solidified are sluiced to the solids pretreatment tank for
preparation. Flexibility of controlling the final composition and activity
of the solidified waste is provided by adjusting the composition of the
waste in the solids pretreatment tank prior to solidification.

Desired volumes of resins and/or concentrates can be transferred to this
process tank and the waste conditioned for processing and solidification.
The vol.ume per batch depends on the type and activity of the waste to be
solidified, the size of container used and the number of containers to be
filled.

Based on information provided by the contractor, a plant specific process
control program for St Lucie Unit 2 is established. Per the process con-
trol program, the contractor will establish a set of process parameters
which provide boundary conditions within which reasonable assurance can be

3.5-3
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given that solidification will be complete. During batch processing, tests
will be performed to verify solidification. If any test fails to verify
solidification (1.e., excess water is detected), the solidification of the
batch under test will be suspended until such time as: 1) additional test
specimens can be obtained; 2) alternative solidification parameters can be
implemented in accordance with the process control program; and 3) a sub-
sequent test verifies solidification. Solidification of the batch may then
be resumed using the alternative solidification parameters. After produc-
ing a desirable mixture of wastes and solidification agent, the operator
can set the total amount and rate of feed for both the waste and solidi-
fying agent.

Thus, the portable solidification system has provisions for controlling
process flows and waste mixtures prior to solidification operations. The
plant operators maintain appropriate records showing conformance with the
parameters established by the contractor. Process flows and volumes are
also controlled for solidification operations by adjusting the solidifica-
tion agent metering pumps. Controlled mixing conditions assure that the
liquids have been combined into a matrix that will solidify into a mono-
lithic mass. The waste and solidification agents are processed through a
fill stations into disposable liners or 55 gallon drums. Remote viewing
1s available to monitor for any excsss water on the top of the liner or
drum. The containers, after monitoring for solidification, are remotely
capped and transferred to the drumming storage area for temporary storage.

Prior to transporting the filled liner to an offsite disposal facility, the
containers and the transport vehicle are monitored for loose surface radio-
activity and decontaminated as required for offsite shipment. The radio-
active content of the containers 1s determined and additional packaging
used, 1f necessary, to allow shipment and disposal in accordance with
49CFR170-179, 10CFR20, and 10CFR7l. The expected volumes of solid waste

to be shipped offsite are given in Table 3.5-16. The expected volumes of
wastes to be shipped were calculated using the inputs to the solid waste
management system and a ratio of two volumes of waste to one volume of
solidification material. The associated curie content, including a listing
by principal nuclides is given in Table 3.5-17 for spent resins, Table 3,5-18
for filter cartridges, Table 3.5~19 for waste concentrates and Table 3.5-20
for boric acid concentrates. These activities are based on the radio-
nuclides r>moved from the liquid processing streams.

333 PROCESS AND EFFLUENT RADIATION MONITORING

The radiation monitoring system consists of the process and effluent
monitoring subsystem, the area monitoring subsystem, and the airborne
radiation monitoring system. These subsystems consist of radiation
monitor channels located throughout the plant; each channel containing a
detector and its associated electronics, a local control and display unit,
a power supply and a microprocessor. All channel information is processed
through a dedicated local microprocessor and then transmitted to a cen-
tral radiation monitor computer system,

The central radiation monitor computer system receives the input from the
radiation monitors and enables the data to be logged, processed, edited

3.5-4
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and displayed. A dual computer and three input/output control panels with
cathode ray tubes (CRT) are provided. Each computer or CRT display has
access to the data from every monitor in the system. Those channels iden-
tified as safety related are also indicated and recorded on a seismic
Category I panel in the control room.

The monitors in the process and effluent monitoring subsystem provide a
means for continuously monitoring all major and potentially significant
paths for release of radioactive material during normal operations, in-
cluding anticipated operational occurrences; and to monitor the operation
of various process systems throughout the plant. These monitors contin-
ually indicate and record radiation levels, and alarm when radiation levels
exceed some preset value. Certain monitors also initiate control actions.

3.5.5.1 Effluent Radiation Monitors

The continuous effluent radiation monitors are designed to meet the re-
quirements of 10CFR20, 10CFR50 General Design Criteria 60 and 64, and
follow the recommendations of Regulatory Guide 1.21 Rev 1 (1974). These
monitors provide continuous monitoring, storage of information and indi-
cation of liquid and gaseous radioactivity levels. The monitors provide
radiation level indication and alarm annunciation to the control room
operators whenever Technical Specifications limits for release of radio-
activity are approached or exceeded. They also initiate closure of the
appropriate discharge valve should preset limits be exceeded during the
release of radioactive liquid or gaseous wastes.

The release points for effluents and locations of the monitors are shown

in Figure 3.5-3. The effluent radiation monitors are shown in Table
3.5-21.

3.5.5.2 Process Radiation Monitors

The continuous process radiation monitors are designed to provide assis-
tance to the operators to insure proper performance of selected equipment
to detect radioactive leakage into normaliy non-radioactive systems, to

provide information on radiation levels in certain process lines, and to
warn of abnormal increases in normally radioactive or potentially radio-
active system. The process radiation monitors are shown in Table 3.5~11.

3.5=5
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TABLE 3,5-1

RCS ACTIVITIES DURING NORMAL OPERATIONS
INCLUDING ANTICIPATED OPERATION OCCURRENCES

Specific Activity Specific Activity

Nuclide @ 70°F uCi/ce Nuclide @ 70°F uCi/ce
H-3 1.0 (0)* Y-91M 3.4 (=4)
N-16 1.24 (+2) Y-93 3.7 (=5)
KR=-83M 1.9 (-2) ZR-95 8.2 (=5)
KR-85M 1.0 (-1) NB-95 6.8 (-5)
KR-85 1.1 (-1) MO-99 1.1 (-1)
KR-87 5.5 (=2) TC-99M 5.0 (=2)
KR-88 1.8 (-1) RU-103 6.2 (=5)
KR-89 4.6 (=3) RU-106 1.4 (=5)
XE-131M 9.5 (-2) RH-103M 4.2 (-5)
XE-133M 2.0 (-1) RH-106 9.2 (=6)
XE-133 1.6 (+1) TE-125M 4.0 (=5)
XE-135M 1.2 (-2) TE-127M 3.9 (=4)
XE-135 3.2 (-1) TE-127 9.2 (=4)
XE-137 8.3 (-3) TE-129M 1.9 (=3)
XE-138 4.0 (-2) TE-129 1.5 (=3)
BR-83 4.7 (=3 TE-131M 3.0 (-3)
BR-84 2.4 (-3) TE-131 1.0 (=3)
BR-85 2.8 (=4) TE-132 3.5 (=2)
1-130 2.3 (-3) BA-137M 1.5 (=2)
I-131 3.6 (1) BA-140 3.0 (=4)
I-132 9.7 (-2) LA-140 1.9 (=4)
I-133 4.6 (-1) CE-141 9.6 (=5)
I-134 4.4 (=2) CE-143 4.9 (-5)
I-135 2.0 (-1) CE-144 4.5 (=5)
RB-26 1.2 (=4) PR-143 6.8 (=5)
RB-88 1.8 (-1) PR-144 3.1 (=5)
CS-134 3.7 (-2) NP-239 1.5 (=3)
CS-136 1.9 (=2) CR-51 2.6 (-3)
Cs-137 2.7 (-2) MN-54 4.3 (=4)
SR-89 4.8 (=4) FE-55 2,2 (-3)
SR-90 1.4 (-5) FE-59 1.4 (=3)
SR-91 7.0 (=4) C0~58 2.2 (-2)
Y-90 1.5 (=6) CO-60 2.8 (-3)
Y-91 8.8 (-5)

* numbers in ( ) are powers of 10
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TABLE 3,5-2

RADIONUCLIDE CONCENTRATIONS IN THE STEAM
GENERATORS UNDER NORMAL OPERATING CONDITIONS

Isotope Concentration (uCi/cc)
H-3 1.00 (-03)*
CR=51 5.33 (-07)
MN=54 1.30 (-07)
FE-55 4.54 (-07)
FE-59 3.30 (-07)
C0-58 4.59 (-06)
C0-60 5.84 (-07)
NP-239 2.46 (-07)
BR-83 2.10 (-07)
RB-86 2.46 (-08)
SR-89 1.32 (-07)
SR-91 6.94 (~08)
Y-9IM 4.46 (-08)
¥-91 1.97 (-08)
ZR-95 1.97 (-08)
Hb~93 1.99 (-08)
M0-99 2.39 (-05)
TC-99M 3.76 (=05)
RU-103 1.32 (-08)
RH-103M 2.96 (-08)
RU~-106 3.25 (-09)
TE-127M 5.88 (-08)
TE-127 2.32 (-07)
TE=129 3.98 (-07)
TE-129 8.81 (=07)
1-130 2.76 (-07)
TE-131M 4.60 (-07)
TE-131 7.58 (-07)
1-131 7.84 (-05)
TE-132 6.23 (-06)
1-132 1.54 (-05)
1-133 6.46 (=05)
1-134 8.47 (-07)
Cs-134 7.12 (-06)
1=135 1.73 (-05)
CS-136 3.12 (-06)
€8-137 4.74 (-06)
BA-137M 1.23 (-05)
gl 6.17 (-08)
el 6.95 (-08)
CE=141 1.99 (-08)
PR-143 1.37 (-08)
ninge 1.30 (-08)
PR-144 3.05 (-08)

* numbers in ( ) denote powers of 10
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TABLE 3.5-3
FISSION AND CORROSION PRODUCT ACTIVITIES

IN THE SPENT FUEL POOL UNDER NORMAL CONDITIONS
INCLUDING ANTICIPATED OPERATIONAL OCCURRENCES

Specific Activity Specific Activity
Nuclide @ 70°F (uCi/ce) Nuclide @ 70%F (uCi/ce)
H-3 1.0 (0)* Y-91IM 0.
N-16 0. Y-93 3.4 (-0R)
KR-83M 6.6 (-12) ZR-95 2.0 (-06)
KR-85M 1.2 (-06) NB-95 1.7 (-06)
KR-85 2.8 (-03) MO-99 1.7 (-03)
KR-87 4.0 (-15) TC-99M 4.6 (=06)
KR-88 2.6 (-08) RU-103 1.5 (-06)
KR-89 J. RU-106 3.5 (=07)
XE-131M 2.1 (-03) RH-103M 0.
XE-133M 2.7 (-03) RH-106 0.
XE-133 3.1 (-01) TE-125M 9.9 (~07)
XE-135M 0. TE-127M 9.7 (~06)
XE-135 2.0 (-04) TE-127 6.2 (-07)
XE-137 0. TE-129M 4.6 (-05)
XE-138 0. TE-129 0.
BR-83 9.6 (-11) TE-131M 2.5 (-05)
BR-84 0. TE-131 0.
BR-85 0. TE-132 5.7 (=04)
1-130 3.8 (-06) BA-137M 0.
I-131 7.6 (-03) BA-140 6.8 (-06)
I-132 9.7 (-10) LA-140 2.1 (-00)
I-133 2.2 (-03) CE-141 2.3 (-06)
I-134 0. CE-143 4.5 (-07)
I-13S 3.3 (-05) CE-144 1.1 (=-06)
RB-86 2.8 (-06) PR-143 1.6 (=06)
RB-88 0. PR-144 0.
CS-134 9.3 (~04) NP-239 2.1 (-05)
Cs-136 4.3 (-04) CR-51 6.2 (-05)
CS-137 6.8 (-04) MN-54 1.1 (-05)
SR-89 1.2 (=05) FE-55 5.6 (=05)
SR-90 3.5 (-07) FE-59 3.4 (-05)
SR-91 5.4 (-07) C0-58 5.5 (=04)
Y-90 2.2 (-08) CO-60 7.1 (=05)
Y-91 2.2 (-06)

* Numbers in ( ) are powers of 10
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TABLE 3.5-4

ASSUMPTIONS FOR NORMAL RADIONUCLILE CONCENTRATIONS

IN THE STEAM GENERATORS

ST LUCIE 2

Thermal Power Level (Mwt)

Plant Capacity Factor

Mass of Coolant in Primary System (10
Percent Fuel with Cladding Defects
Primary System Letdown Rate (GPM)
Letdown Cation Demineralizer Flow Rata (GPM)
Number of Steam Cenerator

Total Steam Flow Rate (10 1bs/hr)

Mass of Steam in each Steam Generator (10 1bs)
Mass of Liquid in each Steam Generator (10~ 1lbs)
Mass of Water in Steam Generators (xhounnnd 1bs)
Total Mass of Secondary Coolant (10~ 1bs)
Blowdown Rate (gal/min)

Primary to Secondary Leak Rate (1bs/day)
Condensate Demineralizer Regeneration Time (days)
Fission Product Carry-Over Fraction

Halogen Carry-Over Fraction

Fraction of Feed Water through Condensate
Demineralizer

3 1bs)

PWR

2560.

452

0

.80
.000
.120
.000
.000
.000
.200
.500
. 500
.000
.000
.00

.000
.001
010

.000
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TABLE 3.5-5

ANNUAL RELEASES TO DISCHARGE CANAL

NUCLIDE

FISSION PRODUCT
BA-137M
BA-140

LA- 140
CE-141
PR-143
CE-144
PR-144

ALL OTHERS
TOTAL
(EXCEPT H-3)

TRITIUM RELEASE

BORON RS

(CURIES)

S

cCoooooceoco

o

(Cont'd)

00047
.00000
.00000
.00000
-00000
.00000
.00000
.00000

01047

ocoCcoocooo

(=]

MISC. WASTES
(CURIES)

.00003
-00000
.00000
.00000
.00000
.00000
.00000
.00000

-06256

430

SECONDARY
(CURIES)

.00392
.00005
.00005
.00002
.00001
.00001
.00001
.00002

cCocoooeoC

(=

18749

CURIES PER YEAR

SCoCceocoooo

TURE BLDG
(CURIES)

.00005
.00000
.00060
.00000
.00000
.00000
00000
-00000

01463

oA -A-N-N-N-N-N-

(=

TOTAL LWS
(CURIES)

.00447
.00005
-00006
.00002
00001
.00001
.00001
.00002

27515

ADJUSTED

TOTAL
(C1/YR)

Cococococcocoo

o

.00691
.00008
. 00009
.00002
.00002
.00002
.00002
. 00004

42515

Sheet

LAUNDRY
WASTES
(CI/¥R)

.00000
.00000
.00000
.00000
.00000
.00520
. 00000
.0

cCoCcccocooo

=]

.06234

2 of 2

TOTAL
(CI/YR)

=B -R-N-E-N-RN-N.]

<

.00690
.00007
.00009
.00002
.00002
-00520
-00002
-00004

-49000



STREAM

SHIMBLEED RATE
EQUIPMENT DRAINS
CLEAN WASTES
DIRTY WASTES
BLOWDOWN

FLOW RATE
(GAL/DAY)

78E+03
.60E+01
. T4E+02
.65E+02
.75E+04

FRACTION
OF PCA

1.000
0.200
0.093
0.076

SL2-ER-OL

TABLE 3.5-6

LIQUID WASTE INPUTS

FRACTION
DISCHARGED

0.100
0.100
1.000
1.000
1.000

COLLECTION

TIME
(DAYS)

46.000
3.100
2.900
3.100
0.000

DECONTAMINATION FACTORS

1

1.00E+05
5.00E+02
5.00E+02
5.00E+02
1.00E+02

e b e b B

Cs

.00E+03
.00E+03
.O0E+03
.00E+03
.O0E+02

OTHERS

1.00E+04
5.00E+04
5.00E+04
5.00E+04
1.00E+02



NUCLIDE
KR-83M
KR-85M
KR-85
KR-87
KR-88
KR-89
XE-131M
XE-133M
XE-133
XE~135M
XE~135
XE-137
XE-138
TOTAL NOBLE GASES
I-131
1-133

TRITIUM CASEOUS RELEASE

0.0 APPEARING IF THE TABLE INDICATES RELEASE IS LESS THAN 1.0 CI/YR FOR NOBLE GAS, 0.0001 CI/YR FOR I

SL2-ER-OL
TABLE 3.5-7 Sheet 1 of 2
ST LUCIE UNIT 2
GASEOUS RELEASE RATE - CURIES PER YEAR
GAS STRIPPING BUILDING VENTILATION
BLOWDOWN AIR EJECTOR
SHUTDOWN CONTINUOUS REACTOR AUXILIARY TURBINE VENT OFFCGAS EXHAUST TOTAL
0. 0. 1.0E+00 0. 0. 0. 0. 1.0E+00
0. 0. 1.4E+01 2.0E+00 0. 0. 1.0E+00 1.7E+01
5.0E+00 1.9E+02 7.0E+00 0. G. 0. 0. 2.0E+02
0. 0. 3.0E+00 1.0E+00 0. 0. 0. 4.0E+00
0. 0. 1.8E+01 4.0E+00 0. 0. 2.0E+00 2.4E+01
0. 0. 0. 0. 0. 0. 0 0.
6.0E+00 1.9E+02 1.4E+01 0. 0. 0. 0. 2.1E+02
3.0E+00 3.9E+01 5.7E+01 2.0E+00 0. 0. 1.0E+00 1.0E+02
7.9E+02 1.9E+04 3.5E+03 1.3E+02 0. 0. 8.0E+01 2.4E+04
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 7.0E+0! 6.0E+00 0. 0. 1.0E+00 8.0E+01
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
2.5E+04
0. 0. 2.5E~02 6.1E-02 7.9E-04 0. 3.8E-02 1.2E-01
0. 0. 1.9E-02 7.2E-92 8.3E-04 0. 4.5E-02 1.4E-01

594 CURIES/YR



NUCLIDE

MN-54

FE-59

CO-58

C0-60

SR-89

SR-90

Cs-134

Cs-137

AIRBORNE PARTICULATE KELEASE RATE-CURIES PER YEAR

SL2-ER-OL

TABLE 3.5-7

ST LUCIE UNIT 2

WASTE GAS BUILDING VENTILATION

SYSTEM REACTOR AUXILIARY TOTAL
4.5E-03 2.2E-04 1.8E-04 4.9E-03
1.5E-03 7.5E-05 6.0E-05 1.6E-03
1.5E~-02 7.5E-04 6.0E-04 1.6E-02
7.0E-03 3.4E-04 2.7E-04 7.6E-03
3.3E-04 1.7E-05 1.3E-05 3.6E-04
6.0E-05 3.0E-06 2.4E-06 6.5E-05
4.5E-03 2.2E-04 1.8E-04 4.9E-03
7.5E-03 3.8E-04 3.0E-04 8.2E-03

Sheet 2 of 2
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TABLE 3.5-8

ASSUMPTIONS USED TO CALCULATE

RADIONUCLIDE RELEASE THROUGH THE GWMS

Gaseous Waste Inputs

There is continuous low vol. purge of vol. control tk
There is continuous stripping of full letdown flow

Holdup time (days) for XE form primary coolant system 9.3000
Holdup time (days) for KR form primary coolant system 9.3000
Fill time (days) for holdup system for gas stripping 9.3000
Gas waste system—-particulate re'ease fraction 1.00000
Auxiliary bldg =-iodine release fraction 1.00000
-particulate release fraction 0.01000
Containment free volume (10%*%6 Fr**3) 2.5000
Frequency of Cantmt bldg high vol. purge (times/yr) 4.
Cntmt-high vol.-purgiodine release fraction 1.00000
-particulate release fraction 0.01000
Cntmt-low vol. -purgrate (cfm) 2000.00
Cntmt-low vol. -iodine release fraction 0.10000
particulate release fraction 0.10000
State leak to turbiue bldg (lbs/hr) 1700.00000
Fraction of iodine released from condenser air ejector

offgas treatment system 1.0000

There is no cryogenic offgas system
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TABLE 3.5-9

INPUTS TO SOLID WASTE MANAGEMENT SYSTEM

Table Reference
for Radionuclide Qua%tity
/

Source Form Distribution (ft~ /yr)
Spent Resins
il ——————————————————
cvest Dewatered Table 3.5-10 96
Fuel Pool Dewatered Table 3.5-11 64
Liquid Ygste Management Dewatered Table 3.5-12 160
System
Loncentrator Bottoms
- (3) . a
Liquid Waste'>’ Table 3.5-10, 3.5-13 940
Filters
Cartridges hL 14 Cartridges Table 3.5-11, 3.5-14, 35
3.5-15
Compressible Waste Plastic, Bags Negligible 2,500
Paper, etc.
Noa-Com ressible Wastes Tools, etc. Negligible 1000
Notes:
1) Normally changed annually.
2) Normally changed once per year.
3) Based on volume reduction ratio of 20.

4) Based on changing each filter cartridge twice per year.
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TABLE 3.5-10 Sheet 1 of 2

CHEMICAL AND VOLUME CONTROL SYSTEM COMPONENT INVENTORIES (CURIES)

ION EXCHANGERS

NUCLIDE PURIFICATION DESORATING PRECONCENTRATOR BORIC ACID
CONDENSATE

N-16 3.6E-08 B 0. 0.
KR-83M 2.0E-02 2.0E-02 1.2E-04 1.2E-07
KR-85M 1.1E-01 1.1E-01 1.4E-03 1.4E-06
KR-85 1.2E-01 1.2E-01 5.2E-02 5.2E-05
KR-87 5.9E-02 5.9E-02 2.3E-04 2.3E-07
KR-88 1.9E-01 1.9E-01 1.6E-03 1.6E-06
KR-89 5.0E-03 5.0E-03 8.1E-07 8.1E-10
XE-131M 1.0E-01 1.0E-01 3.0E-02 3.0E-05
XE-133M 2.2E-01 2.2E-01 2.7E-02 2.7E-05
XE-133 1.7E+01 1.7E+01 3.6E+00 3.6E-03
XE-135M 1.3E-02 1.3E-02 1.0E-05 1.0E-08
XE-135 3.4E-01 3.4E-01 9.2E-03 9.2E-06
XE-137 8.9E-03 8.9E-03 1.8E-06 1.8E-09
XE-138 4.3E-02 4,3E-02 3.2E-05 3.2E-08
BR-83 1.4E-01 1.3E-02 8.3E-06 7.4E-10
BR-84 1.5E-02 1.5E-03 2.0E-07 1.8E~-11
BR-85 1.7E-04 1.7E-05 2.1E-10 1.9E-14
I-130 3.4E-01 3.4E-02 1.1E-04 1.0E-08
I-131 8.4E+02 3.4E+01 2.9E+00 2.6E-04
I1-132 2.7E+00 2.6E-01 1.5E-04 1.4E-08
1-133 1.1E+02 1.1E+01 6.1E-02 5.5E-06
I-134 4.6E-01 4.5E-02 1.0E-05 9.1E-10
I-135 1.6E+01 1.6E+00 2.8E-03 2.5E-07
RB-86 4.2E-01 6.5E-05 1.1E-02 3.9E-10
RB-88 4.1E-01 9.7E=-02 2.6E-05 1.5E-09
Cs-134 1.2E+03 2.0E-02 4.1E+01 1.6E-07
Cs-136 4.6E+01 1.0E-02 1.1E+00 5.6E-08
Cs-137 1.0E+03 1.5E-02 3.4E+01 1.2E-07
SR-89 6.9E+00 5.2E-05 4.0E-02 6.2E-09
SR-90 8.1E-01 1.5E-06 5.4E-03 2.0E-10
SR-91 8.1E-02 7.5E-05 2.1E-05 3.9E~1C
Y-90 1.2E-03 1.6E-07 1.9E-06 5.3E~12
Y=91 1.4E+00 9.5E-06 8.6E-03 1.1E-09
Y-91M 3.4E-03 3.7E-05 7.3E-08 1.6E~-11
93 4.5E-03 4.0E-06 1.2E-06 2.2E-11
ZR-95 1.5E+00 §.8E-06 8.9E-03 1.1E-09
NB-95 6.9E-01 7.3E-06 3.8E-03 8.3E~10
MO-99 8.8E+01 1.2E-02 1.5E-01 4.0E-07
TC-99M 3.6E+00 5.4E-03 5.6E~04 1.7E-08
RU-103 7.1E-01 6.7E-06 4.0E-03 7.7E-10
RU-106 6.3E~01 1.5E-06 4.1E-03 2.0E-10
RH-103M 4.8E-04 4.5E-06 1.1E-08 2.2E~12
RH-106 9.2E-07 9.9E-07 1.9E~13 4.2E-15

NOTE: E - denotes powers of 10
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‘ TABLE 3.5-10 Sheet 2 of 2

NUCLIDE PURIFICATION DEBORATING PRECONCENTRATOR BORIC ACID
CONDENSATE
TE-125M 6.5E-01 4.7E-03 3.9E-03 3.5E-07
TE-127M 1.0E+01 4.7E-02 6.5E-02 5.8E-06
TE-127 1.0E-01 1.0E-02 2.5E-05 2.3E-09
TE-129M 1.9E+01 2.2E-01 1.0E-0l 9.3E-06
TE-129 2.1E-02 2.0E-03 6.0E~07 5.4E-11
TE-131M 1.1E+00 1.0E-01 8.7E-04 7.8E-08
TE-131 5.0E-03 4.9E-04 5.2E-08 4.7E-12
TE-132 3.3E+01 2.4E+00 6.2E-02 5.6E-06
BA-137M 7.7E-03 1.6E-03 8.2E-09 3.5E=11
BA-140 1.1E+00 3.2E-05 4.7E-03 2.8E-09
LA-140 9.2E-02 2.0E-05 9.8E-05 4.4E-10
CE~141 9.0E-01 1.0E-05 4.9E-03 1.2E-09
CE-143 1.9E-02 5.3E-06 1.7E-05 9.4E-11
CE-144 1.9E+00 4.8E-06 1.2E-02 6.4E-10
PR-143 2.7E-01 7.3E-06 1.2E-03 6.4E-10
PR-144 1.1E-04 3.3E-06 7.8E-10 4.9E-13
NP-239 1.0E+00 1.6E-04 1.5E-03 4.7E~-09
CR-51 2.1E+00 3.0E-02 5.9E-03 1.6E-09
MN-54 1.9E+00 5.2E-03 6.7E-03 3.4E-10
FE-55 1.2E+01 2.7E-02 4.3E-02 1.8E-09
‘ FE-59 1.8E+00 1.6E-02 5.6E-03 9.6E~10
Co-58 4.3E+01 2.6E-0l 1.4E-01 1.6E-08
CO-60 1.6E+01 3.4E-02 5.8E-02 2.3E-09

NOTE: E - denotes powers of 10 g



JE-06
9E-02

.4E-09

.6E~03

 .4E-05




NUCLIDE

TE-127
TE-129M
TE-129
TE-131M
TE-131
TE-132
BA-137M
BA-140
LA-140
CE-141
CE-143
CE-144
PR-143
PR-144
NP-239
CR-51
MN-54
FE-55
FE-59
CO-58
Co-60

NOTE:

ION
EXCHANGER

.2E-05
.2E-02

.2E-03
.4E-01

.5E=-03
.4E-04
.6E-03
.6E-04
.5E-03
.5E-03

.0E-02
.9E-03
.4E-03
.3E-03
.0E-03
.6E-02
.4E-03

OO N D=~ O =~ OoWwWOoOOO VD

E - denotes powers of 10
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TABLE 3.5-11

PURIFICATION
FILTER

WO N NP O W WU E OO WO e -

.4E-08
.0E-06

.6E-07

.3E-05

.5E=-07
.7E-08
.3E-08
.0E-08
.6E-08
.5E-08

.7E=07
«9E~02
.4E-02
.3E-02
.0E-02
.6E-01
.4E-02

HEAT
EXCHANGER

00N = NO WRN = VN =O =0 OO =~

.6E-06
.2E-04

.2E-05
.4E-03

.7E-05
.2E-06
.9E-06
.1E-06
.9E-06
.9E-06

.3E-05
.6E-04
.7E=05
.4E-04
.6E-05
.4E-03
.8E~04

Sheet 2 of 2
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TABLE 3.5-12

LIQUID WASTE MANAGEMENT SYSTEM COMPONENT INVENTORIES (CURIES)

MISC COMPONENTS

Waste Waste Waste Waste
Nuc) ide Condensate Concentrator Nuclide Condensate Concentrator
I-X I-X

N-16 0. 0. Y=-91M 1.0E-09 2.2E-05
KR-83M 0. 0. Y-93 3.9E-09 6.9E-06
ER-85M 0. 0. ZR-95 2.2E-06 2.6E-05
KR-85 0. 0. NB~95 1.0E-06 2.1E-05
KR-87 0. 0. MO-99 1.1E-04 3.0E-02
KR-88 0. 0. IC-99M 2.8E-06 8.2E-03
KR-89 0. 0. RU-103 1.0E-C6 2.0E-05
XE-131M 0. 0. RU~-106 9.4E-07 4.5E-06
XE-133M 0. 0. RH-103M 1.6E-10 2.9E-06
XE-133 0. 0. RH~106 2.9E-15 6.2E-09
XE-135M 0. 0. TE-125M 9.6E-07 1.3E-05
XE-135 0. 0. TE-127M 1.5E-05 1.2E-04
XE-137 0. 0. TE-127 8.7E-08 1.7E-04
XE-138 0. 0. TE~129M  2.7E-05 6.0E-04
BR-83 7.7E-08 5.7E-04 TE~129 7.8E-09 1.2E-04
BR-84 3.0E-09 1.0E-04 TE-131M 1.2E-06 7.1E-04
BR-85 3.2E~12 1.1E-06 TE~131 7.8E-10 3.4E-05
I-130 3.1E-07 4.5E~04 TE-132 4.2E-05 9.7E-03
=131 1.2E=03 1.1E~01 BA-137M 1.2E-10 5.2E-05
I-132 1.5E-06 1.2E-02 BA~140 1.6E-06 9.2E-05
=133 1.1E-04 9.6E-02 LA~-140 1.1E-07 4.8E-05
I-134 1.4E-07 2.9E-03 CE-141 1.3E-06 3.0E-05
I=135 1.3E-05 3.4E-02 CE-143 2.2E-08 1.2E-05
RB-86 9.4E-07 3.7E-05 CE-144 2.8E-06 1.4E-05
RB-88 7.1E-08 4.3E-03 PR-143 3.8E-07 2.1E-05
Cs-134 2.8E-03 1.2E-02 PR-144 1.2E~11 7.2E-07
Cs-136 1.0E-04 5.8E-03 NP-239 1.3E-06 4.0E-04
Cs~137 2.3E-03 8.7E-03 CR-51 3.1E-06 8.2E-05
SR-89 1.0E-05 1.5E-04 MN-54 2.8E~06 1.4E-05
SR-90 1.2E-06 4.5E-06 FE-55 1.7E-05 7.0E-05
SR-91 7.0E-08 1.3E-04 FE-59 2.7E-06 4.4E-05
Y-90 1.5E-09 4.1E-07 Co-58 6.3E-05 7.0E-04
Y-91 2.1E-06 2.8E-05 CO-60 2.3E-05 9.0E-05

NOTE: E denotes powers of 10
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TABLE 3.5-13

. CHEMICAL AND VOLUME CONTROL SYSTEM COMPONENT INVENTORIES (CURIES)

MISC COMPONENTS

Nuclide Boric Nuclide Boric
Acid Acid
Concentrator Concentrator

N-16 0. Y-91M 4.4E-07
KR-83M 3.3E-04 Y-93 6.1E-07
KR-85M 4.0E-03 ZR-95 3.0E-05
KR-85 1.5E-01 NB-95 2.3E-05
KR-87 6.4E-04 MO-99 1.1E-02
KR-88 4.6E-03 TC-99M 4.8E-34
KR-89 2.3E-06 RU-102 2.1E-05
XE-131M 8.5E~02 RU~106 5.6E-06
XE-133M 7.4E-02 RH-103M 6.1E-08
XE-133 1.0E+01 RH~106 1.2E~10
XE~-135M 2.9E-05 TE-125M 1.5E-05
XE-135 2.6E-02 TE-127M 1.5E-04
XE-137 4.9E-06 TE-127 1.4E-05
XE~-138 8.8E-05 TE-129¥ 6 .4E-04
BR-83 1.8E-05 TE-129 2.7E-06
BR-84 2.0E-06 TE-131M 1.5E-04
BR-85 2.1E-08 TE-131 6.4E-07
I-130 4 .6E-05 TE~132 4.1E-03
1-131 7.6E~02 BA-137M 9.8E-07
I-132 3.4E-04 BA-140 7.8E-05
k=133 1.5E-02 LA-140 1.2E-05
I-134 5.9E-05 CE-141 3.2E-05
I-135 2.1E-03 CE-143 2.6E-06
RB-86 1.1E-05 CE-144 1.8E-05
RB-88 4.1E~-05 PR-143 1.8E-05
Cs-134 4 .4E-03 PR-144 1.4E-08
CS-136 1.6E-03 NP-2139 1.3E~-04
C8-137 3.3E-03 CR-51 4.5E-05
SR-89 1.7E-04 MN-54 9.6E~-06
SR-90 5.7E-06 FE-55 5.0E-05
SR-91 1.1E-05 FE-59 2.7E~-05
Y-90 1.5E-07 C0-58 4.5E-04
Y-91 3.2E-05 C0-60 6.4E-05

NOTE: E denotes powers of 10
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TABLE 3.5-14
‘ LIQUID WASTE MANAGEMENT SYSTEM COMPONENT INVENTORIES (CURIES)
FILTERS
Nuc lide Waste Laundry Nuclide Waste Laundry
N-16 0. 0. Y-91M 9.3E-09 4.0E-09
KR-33M 0. 0. Y-93 2.9E-09 7.9E-10
KR-85M 0. 0. ZR-95 1.1E-08 1.9E-09
KR-85 0. 0. NB-95 9.2E-09 1.5E-09
KR-87 0. 0. MO-99 1.3E-05 2,.5E-06
KR-88 0. 0. TC-99M 3.5E-06 1.0E-06
KR-89 0. 0. RU-103 8.4E-09 1.4E-09
XE-131H 0. 0. RU~106 1.9E-09 3.2E~10
KE-133M 0. 0. RH-103M 1.38~09 5.3E-10
XE-133 0. 0. RH-106 2.7E~12 1.4E-12
XE-135M 0. 0. TE-125M 5.4E-09 9.1E~10
XE-135 0. 0. TE-127M 5.3E-08 8.9E-09
XE~137 0. 0. TE~127 7.2E-08 2.0E-08
XE-138 0. 0. TE-129M 2.6E-07 4.3E-08
BR-83 2.4E-07 8.3E-08 TE-129 5.2E-08 2.1E-08
BR-84 4 .4E-08 2.1E-08 TE-131M 3.0E-07 6.7E-08
BR-85 4.9E-10 2.6E-10 TE~131 1.4E-08 7.2E-09
' I-130 1.9e~07 5.0E-08 TE~132 4.2E-06 7.9E-07
I~i31 4.6E-05 8.2E-06 BA-137M 2.2E-0% 1.2E-08
1-132 4.9E-06 1.7E-06 BA-140 4 ,0E-08 6.8E~09
I-133 4.1E-05 9.7E-06 LA-140 2.0E-08 4.2E-09
I-134 1.2E-06 5.3E-07 CE-141 1.3E-08 2.2E-09
I-135 1.4E-05 4.1E-06 CE-143 5.1E-09 1.1E-09
RB-86 1.6E-08 2.7E~09 CE-144 6.2E-09 1.0E-09
RB-88 1.8E-06 9.6E-07 PR-143 9.0E-09 1.5E-09
Cs-134 5.1E-06 8.4E-07 PR-144 3.1E-10 1.6E-10
CS-136 2.5E-06 4.3E-07 NP-2139 1.7E-07 3.4E-08
Cs-137 3.7E-06 6.1E-07 CR-51 1.6E-02 9.5E-03
SR-39 6.5E-08 1.1E-08 MN-54 1.5E-02 8.4E-03
SR-90 1.9E-09 3.2E-10 FE-55 9.1E-02 5.3E-02
SR-91 5.5E-08 1.5E-08 FE-59 1.4E-02 8.2E-03
Y-90 1.7E-10 3.4E-11 CO-58 3.3E-01 1.9E-01
Y-91 1.2E-08 2.0E-09 CO-60 1.2E-01 7.1E=02

NOTE: E denotes

powers oi 10
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TABLE 3.5-15
. CHEMICAL AND VOLUME CONTROL SYSTEM COMPONENT INVENTORIES (CURIES)
FILTERS
osuc lide Letdown Preconcentrator Nuclide Letdown Preconcen-
trator
N-16 5.0E-08 0. Y-91M 7.7E-06 3.8E-09
KR-83M 4.3E-04 2.8E-06 Y-93 8.4E-07 5.2E-09
KR-85M 2.3E-03 3.4E-05 ZR-95 1.9E-06 2.6E-07
KR-85 2.5E-03 1.2E-03 NB-95 1.5E-06 2.0E-07
KR-87 1.2E-03 5.5E-06 M0-99 2.5E-03 9.6E-05
KR-88 4.1E-03 3.9E-05 TC-99M 1.1E-03 4.1E-06
KR-89 1.0E-04 1.9E-08 RU-103 1.4E-C6 1.8E-07
XE-131IM 2.2E-03 7.3E-04 RU-106 3.2E-07 4 ,8E-08
XE-133M 4.5E-03 6.4E-04 RH-103M 9.5E-07 5.3E-10
XE-133 3.6E-01 8.7E-02 RH-106 2.1E-07 1.0E-12
XE-135M 2.7E-04 2.5E-07 TE-125M 9.1E-07 1.2E-07
XE-135 7.3E-03 2.2E-04 TE~-127M 8.9E-06 1.3E-06
XE-137 1.9E-04 4,.2E-08 TE-127 2.1E-05 1.2E-07
XE-138 9.1E-04 7.6E-07 TE-129M 4.3E-05 5.5E-06
BR-83 1.1E-04 1.5E-07 TE-129 3.4E-05 2.3E-08
BR-84 5.5E-05 1.7E-08 TE-131M 6.8E-05 1.3E-06
BR-85 5.4E-06 1.8E-10 TE-131 2,.3E-05 5.5E-09
I-130 5.2E-05 4 .0E-07 TE-132 7.9E-04 3.5E-05
I-131 8.2E-03 6.5E-04 BA-137M 3.4E-04 3.4E-09
1-132 2.2E-03 2.9E-06 BA-140 6.8E-06 6.7E-07
I-133 1.0E-02 1.3E-04 LA-140 4.3E-06 1.1E-07
1-134 1.0E-03 5.1E-07 CE-141 2.2E-06 2.8E-07
I-135 4.5E-03 1.8E-05 CE-143 1.1E-06 2.3E-08
RB-86 2.7E~06 9.4E-07 CE-144 1.0E-06 1.5E-07
RB~-88 4.1E-03 3.5E-06 PR-143 1.5E-06 1.5E-07
CS-134 8.4E-04 3.8E-04 PR-144 7.0E-07 1.2E-10
Cs-136 4.3E-04 1.3E-04 NP-2139 3.4E-05 1.1E-06
Ccs-137 6.1E-04 2.8E-04 CR-51 1.7E+0! 5.9E-02
SR-89 1.1E-05 1.5E-06 MN-54 5.7E+00 6.7E-02
SR-90 3.2E~-07 4 ,9E-08 FE-55 3.1E+01 4 ,3E-01
SR-91 1.6E-05 9.3E-08 FE-59 1.2E+01 5.6E-02
Y-90 3.4E-08 1.3E-09 CO0-58 2.3E+02 1.4E+00
Y-91 2.0E-06 2,.8E-07 C0-60 4.0E+01 5.8E-01

. NOTE: E denotes powers of 10
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TABLE 3.5-16

QUANTITIES OF OUTPUT FROM
SOLID WASTE MANAGEMENT SYSTEM

- ) 3

Source Form Quantxgy(3 (ft™ /yr)
Spent Resins

(1)
Ccves Dewatered 144
Fuel Pool Dewatered 96
Liquid Waste
Manage t
Syatests Dewatered 240
Concentrator
Bottoms

id W 7 4 4
Liquid Waste 12% Na25407 1410
Filters
Cartridges 14 Cartridges 35
Compressible
Wastes Plastic, Bags

Paper, etc. 500

Non-Compres-
sible Wastes Tools, etc. 100
Notes:
1) Normally changed annually.
2) Normally changed once per year.

3) Based on two volumes of waste per volume solidification agent.
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TABLE 3.5-17

‘ SPENT RESIN ACTIVITY (CURIES/FTJ(Z))
Nuc lide Dewatered Solidified w/cement(l)
1-129 0 0
1-131 3.4E+00 2.3E+00
RB-86 1.7E-03 1.1E-03
CS-134 5.1E+00 3.4E+00
CS-136 1.8E-01 1.2E-01
CS-137 3.9 2.6
SR-89 2.7E-02 1.8E-02
SR-90 3.2E-03 2.1E-03
ZR-95 5.8E-03 3.9E-03
NB-95 2.7E-03 1.8E-03
RU~103 2.8E~03 1.8E-03
RU-106 2.5E-03 1.6E-03
TE-125M 2.6E-03 1.7E-03
TE-127M 3.9E-02 2.6E-02
TE-129M 7.4E-02 4.9E-02
BA-140 4.3E~-03 2,.9E~03
CE-141 3.6E-03 2.4E-03
CE-144 7.4E-03 4,9E-03
PR-143 1.1E-03 7.0E-04
CKk-51 8.2E-03 5.5E-03
MN-54 7.4E-03 5.0E-03

’ FE-55 4.7F-02 3.1E-02
FE-59 7.0E-03 4.7E-03
cn-58 1.7E-01 1,1E-01
c0-60 6.2E-02 4.2E-02
Bases

(1) 0.667 ft3 spent regins when solidified with cement will have
a volume of 1.0 ft .

. (2) 256 ft3 resin/resin tank.
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TABLE 3.5-19

SOLIDIFIED WASTE CONCENTRATES (wCi/CC SOLIDIFIED WASTE'!))

Nuclide

Br-83
84
85
1-130
131
132
133
134
135
RB-86
88
Cs-134
136
137
SR-89
90
91
Y-90
91
91M
93
ZR-95
NB-95
MO-99
TC-99M
RU-103
106

(1)
(2)

Waste

Concentrates

O E =P UV POOYWNYWWHFRRNOYE IR NNONN -
\D&“OGONMONO\D\OU\OQO‘U‘*‘U‘&HO&O&R’@

E-04
E-05
E-07
E-05
E-02
E-03
E-02
E-04
E-03
E-06
E-04
E-03
E-03
E-03
E-05
E-07
E-05
E-08
E-06
E-06
E-06
E-06
E-06
E-03
E-03
E-06
E-07

Nuclide

RH-103M
106
TE-125M
127M
127
129M
129
131M
132
BA-137M
140
LA-140
CE-141
143
144
PR-143
144
NP-239

CR-51
MN-54
FE-55
59
CO-58
60

Waste
Concentrates

OO # I W RN O = N = N = N = W RN = O
QOOF—OO‘-—Ot—i—-OO\u\JO«Ob.&

N = D W -

=V BN N e )

,6667 cc waste when solidified has a volume
Volume of waste concentrator = 800 gailons.

E-07
E-09
E-06
E-05
E-05
E-04
E~05
E-04
E-03
E-05
E-05
E~05
E-06
E-06
E-06
E-05
E-07
E-05

E-05
E-06
E-05
E-06
E-04
E-05

of one cc



Nuclide Activity(z)
KR-83M 8.8 E-08
85M 2.6 E-06
85 3.2 E-03
87 1.2 E-07
88 1.9 E-06
89 1.8 E-11
XE-131IM 1.5 E-03
133M 5.5 E-04
133 1.3 E-01
135M 1.1 E-09
135 3.4 E-05
137 4.6 E-11
138 3.0 E-09
BR-83 6.8 E-08
34 1.7 E-09
85 1.7 E-12
I-130 8.8 E-07
131 1.2 E-02
132 1.2 E~06
133 5.0 E-04
134 8.1 E-08
135 2.3 E-05
RB-86 2.3 E-06
88 1.9 E-08
Bases:

SL2-ER-OL
TABLE 3.5-20
SOLIDIFIED BORIC ACID CONCENTRATES
( 4 CURIES/cc SOLIDIFIED HASTE(l))
Nuclide Activity
CS~134 1.1 E-03
136 3.0 E-04
137 8.1 E-04
SR -89 4.0 E-05
90 1.3 E-07
91 1.7 E-07
Y -90 1.4 E-08
91 7.3 E-06
9IM 5.9 E~10
93 1.0 E-08
ZR =95 7.0 E-06
NB -95 5.1 E-06
MO -99 1.1 E-03
TC -99M 4.6 E-06
RU -103 4.8 E-06
106 1.3 E-06
RH-103M 9.5 B-11
106 1.5 E~-15
TE-125M 3.4 E-06
127M 3.5 E-05
127 2.1 E-07
129M 1.4 E-04
129 4.9 E-09
131M 7.0 E-06
131 4.3 E-10
132 4.3 E-04

Nuclide

BA-137M
140
LA-140
CE-141
143
144
PR 143
144
KP-239
Ck- 51
MN- 54
FE- 35
59
Co- 58
60

(1) U.667 cc waste when solidified has a volume of one cc

(2) Volume of boric acid holdup tank = 2400 gallons.

Activity

b b ON e B D e O WP e DD =N
P R e e g e
MO =N W W =~

£-11
E-C5
E-07
E-06
E-07
E-06
E-06
E-12
E-05
E-06
E-06
E-05
E-06
E-04
E~05



Monitor

Efflvent

1.

Steam Generator
Blowdown

Liquid Waste
Discharge

Gaseous Waste
Discharge

Condenser Air
Ej=ctor

Plant Vent

Fuel Handling
Building Stack

ECCS Area Ventila-
tion System Exhaust

Liquid

Liquid

Gas

Gas

Particulate
Iodine
Gas

Particulate
Iodine
Cas

Particulates
Iodine
Gas

Frequency

Continuous

. * &
Continuous

Continuous

Cont inuous

Continuous

Continuous

Continuous

SL2<ER=-0OL

TABLE 3.5-21

PROCESS AND EFFLUENT RADIATION MONITORS

Location

One monitor in each
of blowdown
sample lines

Liquid waste dis-
charge to circu-
lating water canal.

Waste gas discharge
downstream of gas
decay tanks

Condenser air
ejector discharge
common header

Plant vent down-
stream of all
inputs and filters

FHB stack, downstream
of all inputs and
filters

One monitor in each
of two ECCS area
exhaust ducts.

Sheet 1 of 2

Action

1. Alarm if primary/secondary

leakage
2. Close blowdown valve~

1. Alarm if release approaches

Tech Spec limit
2. Close discharge valve

1. Alarm if release approaches

Tech Spec limit
2. Close discharge valve

Alarm if primary/secondary

leakage

Alarm if release approaches
Tech Spec liwmit

Alarm if release approaches
Tech Spec limit

Alarm if release approaches
Tech Spec limit



Monitor Type
Process

1. Component Cooling Liquid

Water
2. CVCS Process Liquid
3. Boric Acid and Liquid
Waste Evaporator
Condensate

SL2-ER-OL

TABLE 3.5-21

PROCESS AND EFFLUENT RADIATION MONITORS

[feguengl

Cont inuous

Continuous

4 ok
Continuous

Location

One monitor downstream
of each of two CCWS
heat exchangers

Letdown line, upstream
of purification filter

Condensate recovery
tank drain line

Blowdown is routed to a treatment facility common to both Unit 1 and 2.
Discharge from this facility is routed through an additional monmitor.

"k

Monitor operates only when process fluid is in the line.

Sheet 2 of 2

Action

I. Alarm if leakage occurs into
non-radioactive CCWS

2. Close vent valve on CCW
surge tank

Alarm if sudden increase in
reactor coolant activity

Alarm if leakage into
secondary makeup
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3.6 CHEMICAL AND BIOCIDE WASTES

3.6.1 INTRODUCTION

Uperation of St Lucie Unit 2 generates chemical and biocide wastes from
various plant process systems. This section identifies and describes

the non-radioactive chemical waste streams, and biocide wastes with respect
to their sources, quality, treatment and/or reuse processes. Radioactive
wastes are discussed in Section 3.5. Potable and sanitary wastes are dis-
cussed in Section 3.7.

Table 3.6~1 presents a summary of chemical and biocide wastes anticipated

for plant operation; the treated wastes are in full compliance with the
applicable State of Florida and Federal effluent limitations set forth in
40CFR423 (as amended June 10, 1976). Figure 3.6-1 summarizes normally
discharged wastes, their treatment and subsequent release to the environment.
A list of chemicals added to plant systems on annual average and maximum
bases is given in Table 3.6-2. Individual chemical and biocide wastes are
discussed in the following subsections.

3.6.2 WATER TREATMENT WASTES

The St Lucie Unit 1 service water system is the freshwater source for St
Lucie Unit 2 primary and secondary plant water uses. Water quality of this
source is presented in Table 3.6-3. Table 3.6~1 summarizes the quality and
quantity of water treatment wastes.

3.6.3 STEAM GENERATOR BLOWDOWN WASTES

During normal plant operation, approximately 40 gpm of continuous steam
generator blowdown (SGBD) are required to maintain the total dissolved solids
(TDS) content in steam at or below the operating limit. The SGBD is cooled,
filtered and demineralized in the treatment system prior to entering monitor-
iag tanks for sampling. The treated effluent (see Table 3.6-1) is directed
to the condensate storage tank for reuse, or released to the discharge canal,
if unacceptable for reuse.

In the event that radioactivity is detected in the treated SGBD, it will be
diverted to the liquid waste management system for further treatment, as
discussed in Sectiom 3.5.

3.6.4 LABORATORY CHEMICAL RELEASES

The St Lucie Unit 2 Envirommental Report - Coustruction Permit, Section
3.6.3, discussed laboratory chemical use and disposal.

3.6.5 CHCMICAL RELEASE FROM HYPOCHLORITE GENERATION SYSTEM

An onsite sodium hypochlorite generation system is installed for St Lucie
Units 1 and 2 to control biological fouling in plant cooling water systems.
Sodium hypochlorite (NaOCl) is generated by electrolysis of seawater accord-
ing to the following reactions:

(1) 2 NaCl + 2 H,0»2 NaOH + H

2 + Cl

2 2

3.6-1
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(2) 2 NaOH + ClZ*NaOCl + NaCl + H,0

2
Sodium hypochlorite is formed at the anode while the hydrogen gas is re-
leased at the cathode.

As shown in Figure 3.6-2, the complete sodium hypochlorite generation
system consists of seawater strainers, hypochlorite generator, gas release
tank, NaOCl solution storage tank, NaOCl transfer and injection pumps, and
chlorine residual analyzers. Ocean water is withdrawn at an average rate
of 80 gpm from the intake structure to the hypochlorite generator, which

is capable of producing 2,000 pounds of equivalent chlorine per day

(83 1b/hr) to produce a maximum dosage of 4 mg/l equivalent chlorine in the
St Lucie Unit 2 circulating water system.

In general, hypochlorination of each of the four compartments (watsr boxes)
of the condenser is achieved by injecting successively 0.4 percent NaOCl
solution into each of the four circulating water intake bays at a rate of
260 gpm. The injection pump is automatically controiled to cycle twice with
a duration of 15 minutes per compartment per cycle for a total of two hours
per day. A residual chlorine analyzer is installed to monitor and maintain
one mg/l of free residual chlorine at the outlet water box. The chlorinated
flow after mixing with the unchlorinated flows from the other water boxes is
further diluted by ratics of 3:1 or 7:1 depending upon whether one or both
units are operating (Figure 3.6-2). In addition to physical dilution, total
residual chlorine concentrations will be further reduced due to sunlight and
the chlorine demand of the unchlorinated flows. Based on this, it is
expected that maximum total residual chlorine is less than 0.1 mg/l at che
terminus of the discharge canal.

Based on an average ocean water salinity of 35.5 ppt (Table 2.4-5), the
additional sodium ion resulting f1om hypochlorination by a 0.4 percent
solution of sodium hypochlorits at a flow rate of 260 gpm was estimated to
be 0.02 percent. This ircrease, after dilution, is negligible over the
background concentration in the discharge canal.

Hydrochloric acid is used periodically as a cleaning agent for the sodium
hypochlorite generator assemblies. The acid cleaning waste, containing
carbonate and noncarbonate hardness as well as small concentrations of
heavy metals, is collected for off-site disposal by 2 licensed contractor.

Hydrogen gas, the by-product from the electrolysis process, is vented as
described in Section 3.7.5.2.

3.6.6 CHEMICAL RELEASES ¥ROM CORROSION CONTROL SYSTEMS
3.6.6.1 Hydrazine

Hydrazine is added continuously to the condensate feedwater vystem at a rate
of 0.8 1b/hr to maintain a concentration of 35 microgram/l (ug/l) in the
steam for corrosion control. Hydrazine reacts with oxygen to form free
nitrogen gas and water. The tres.ed stemm generator blowdown is described
in Section 3.6.3.

3.6-2
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3.6.0.2 €yclehexylamine
Cyclohexy:amiue is added coantiiuously to the condensate feedwater system at
a rate of about 2.5 lb/nr to msintiirn a 20 mg/l concentration in the conden-

sare feejwatec for pH control. Treated SGBD is described in Section 3.6.3.

3.6:5.) Potassiuq_Dichtomqie

As discyssed in Sectiun ®.6.% of the St Lucie Unit 2 Environmental Report -
Conscrurcion Permit, potassiyw dichrorate is added to the turbine cooling and
component cooling systems toc i.hibit corrosion. The following describes
changes irom the St Lucie Unit 2 Environmental Report - Construction Permit:

= a 1000 to 2000 ug/l1 -oncentration is maintained in the
cooling <yst:ms;

- any leakage from the turbine cooling system is directed
to the storm water basins, which will have a concentration
not exceeding 0.2 mg/l in the basins.

3.6.6.4 Phosphates
During a condenser leakage, phosphates are added to the condensate feedwater

system at a rate of 2.8 1b/kr to produce approximately a 25 mg/l concentra-
tion for corrosion control. Treaced SGBD is described in Section 3.6.3.

3.0 FLOOR DRAINAGE WASTES

Noan-radioactive floos «rainage is collected from the floor wash and equip-
men: drains located in the turbine generator building (TGB), component cool-
ing bui®ding, diesc) generator bui’ding and the diesel oil storage tanks

encloruxe.

Th: intermitten. drainage flows are estimated as follows:

Average Daily Instantaneous

Souzce, et Flow (gpm) Maximum (gpm)
Turbin: Genvrator Bui'fing 6 150
Componeat Cooling Euclosure 3 75
Diesel Genera:.ng 3uildipg 3 75
Diesel 0il Storage Tank Buiiding 3 75

The floor ursinuge sources irom the TGB are the TGB oil sump, hydrogen seal
oil sump 1lube o0il filte: pump and transfer pump area sump. The floor drain-
age collected from tha dieszl generator building includes diesel oil day
tanks, diesel gene:ator accessory rack drains and floor drainage. Floor
drainage primarily countains suspended solids, and oil/grease with estimated
concentratiors ranging from 30 to 400 mg/l and 15 to 500 mg/l, respectively.

3.6-3
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Floor drainage wastewater collected from the TGB and component cooling build-
ing are directed to oil traps for gravity separation of oil and grease. The
skimmed waste oil and settled sludge in oil traps is cleaned periodically for
off-site disposal. Floor drainage wastewater from the diesel generator
building and diesel oil storage tanks enclosure are collected in sumps and
cleaned periodically for eventual disposal off-site. The oil trap

effluent is subsequently conveyed to the storm water basins for further
suspended solids removal.

3.6.8 RELEASE OF MISCELLANEOUS CHEMICALS
3.6.8.1 Boric Acid

Boric acid is utilized for reactor reactivity control. During normal plant
operation, the boric acid is recirculated and reused within the system.

Boric acid solution is filtered before entering the concentrators where it
undergoes a simple evaporative process. The bottom stream in the concen-
trators, with boron concentrations of 10,900 to 21,000 mg/l is transferred

to the boric acid holding tank where boric acid solution may be either re-
cycled for further concentration transferred to boric acid makeup tank for
reuse or rejected to the solid waste management system for off-site disposal.
The distiilate from the boric acid concentrator is pumped to the boric acid
condensate tanks for reuse or disposal to the circulating water system.

The capacity of each of the two boric acid condensate tanks is 7300 gallons.
Therefore, the maximum release of boric acid to the circulating water system,
over a period of three hours at a pumping rate of 50 gpm, would be 7300 gal-
lons of boric acid with a maximum concentration of ten mg/l. This release
would result in a concentration of approximately one wg/l boric acid in the
490,600 gpm circulating water flow.

3.6.8.2 Heavy Metal Release

Condenser design employs titanium tubes (ASTM B-338, Grade 2) and copper-
alloy tube sheets. The compositions of these tubes and the copper-alloy
tube sheets are presented in Tables 3 6-4 and 3.6-5, respectively.

Titanium is extremely corrosion resiscant in seawater environs. Therefore,
tube corrosion is negligible. Assuming a copper corrosion rate of two
mils/year, copper released from the copper-alloy tube sheets is about 0.1
lbs/day, or 0.02 ug/l in the citculatin& water, based on a total tube sheet
surface area of approximately 67,000 in“.

3.6.8.3 Hydrogen, Carbon Dioxide and Nitrogen Releases

Hydrogen, carbon dioxide and nitrogen releases are discussed ir the St Lucie
Unit 2 Environmental Report - Construction Permit.

3.6-4



rlE of Waste

Water Treatment System
Wastes

Demineralizer Regenera-
tion Waste

Activated Carbon Bed
Backwash

Equalized Water Treat-
ment System Wastes

Steam Generator
Blowdown

Biocide Waste

Floor Drainage
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TABLE 3.8-1)

ST LUCIE UNIT 2 CPEMICAL AND BIOCIDE WASTE DISCHAKGES - SUMMARY

Demineralizer

Beds (Cation, Anionm,
Mixed, Organic Sca-
venger)

Activated Carbon
Bed

Neutralization
Basin

Stean Generator
Blowdow. Demineral-
izer System

Circulating and In-
take Cooling Water

Non-radiocact ive
Floor and Equipment
Drains

Frequency of

L‘ucnn‘z

Once/lbhrs/train

Once /week/filter

Continuous

Interasittent

Intermittent

Quantity
76,400 gpd

25,000 gal/week

(3600 gpd)

80,000 gpd

S0 gpm
519,600 gpm
Avg - 15 gpm

Max - 400 gpm

State of ¥lorida Department of Envirommentsl Regulations has adopted and

incorporated the EPA Effluent Limitetions (40CFR423, s amended June i0,

Chemical
Lonstituent

DS

Chloride (as CaCo.)
Sulfate (as ‘.cu;-ﬁ

pH
TSS
Owl/Crease

TOS
TS8

Chloride (as ucu’l
Sulfate (as CnCO],

ad

01l /Grease

s
TSS

Chloride (ss CaCO
Las L'“‘”l

Sulfate
pH

O1l/Crease

s
(as CM,O.,)
TSS
ph
S),O2

Fe
011 & Grease

Total Residual
Chlorine

pH
TSs
0il & Grease

1976) for new

‘-‘ existing point sources which discharge pollutants for steam electric power generatiom

Potnt ial

-

Based on St Lucie Unit | NPDES limitations

Cong

P stimated

7,000
600
300

<30
<15
200~ 150
150
90
45
7.5~8.5
s

)

entration
In Waste (mg/l)

Estimated

Loncentration

After

Treatment (mg/i)

(directed to

neutralization

basin for
treatment )

{directed to
neutralizstion
basin for

(reatment ;

1800
<3
580
%0
6.0-8.5

1%
0.2

i
6.5-7.5
8.01
{0.01
{0.01
€0.1

6-9
{30
<15

Keleased to

ke leased to wntake canal

Seat to the coanden~
Sate storage tank or
to the circulating
water diocherge
canal, after treat-
@ent

To circulating

water discharge canal
Directed to the storm
water basias, after
treatmeant in oil
separators

-
(=]

ey

15

Eft

Average

State
iuent
(QUCFRA2Y)

EPA and
of Floride
Limitations
(mg/1)
Maz imum
100
6.0-9.0
20
100
6.0-9.0
1.0
1.0
20
0.1
6.0-9.0
100
20



Type of Waste

Water Treatment System
Wastes

Demineralizer Regenera-
tion Waste

Activated Carbon Sed
Backwash

Equalized Water Treat~
ment System Wastes

Steam Generator
Blowdown

Biocide Waste

Floor Drainage
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TABLE 3.6-1

ST LUCIE UNIT 2 CHEMICAL AND BIOCIDE WASTE DISCHARGES - SUMMARY

Source

Demineralizer

Beds (Cation, Anion,
Mixed, Organic Sca-
venger)

Activated Carbov
Bed

Neutralization
Basia

Steam Generator
Blowdown Demineral-
izer System

Circulating and In-
take Cooling Water

Non-tradioactive
Floor and Equipment
Drains

Frequency of

_Discharge

Once/l6hrs /train

Once /week/filter

Daily

Coat inuous

Intermittent

Intermittent

Quantity

76,400 gpd

25,000 gal/week

(3600 gpd)

80,000 gpd

40 gpm

519,600 gpm

Avg = 15 gpm
Max - 400 gpm

Note: State of Florida Department of Environmental Hegulatioms has adopted and
incorporated the EPA Effluent Limitations (40CFR423, as amended June 10, 1976) for new
and existing point sources which discharge pollutants for steam electric power generation

- A
"luoutul

Based on St Lucie Unit I NPDES limitations.

Estimated

Chemical
Constituent

Concentration
In Waste (mg/l)

TS 7,000
Chloride (as CaC0.) 600
Sulfate (as Caco,] 300

pH -2

158 <30
Oil/Crease <15

TS 200-350

S8 150
Chloride (as CacCo,) S0
Sulfate (as ,au)]? 45

7.5-8.5
Oil/Crease {1s

TDS

188
Chloride (as CaCo )

Sulfate (as c-cu)'}
011/Crease

TS 10
(as Ca(lo])

TSS i

pH 6.5-7.5

$10, Dl.0=

Cu Do

Fe P
0il & Grease {0.1
Total Residual
Chlorine Max - 0.1

ph 6~9

188 30-400
0il & Crease 15-500

Lstimated

Concentraiion

After

Treatment (wmg/i)

(directed to
neutralization
basin for
treatment )

{(directed to
neutralization
basin for

treatment )

7800
{3
580
%0
6.0-8.5
€15

6-9
<30
<15

Keleased to

Keleased to intake canal

Seat to the conden-
sate storage tank or
o the circulating
water discharge
canal, after treat-
arnt

To circulating

water discharge canal
Directed to the storm
water basias, after
treatment in oil
separators

30

15

15

EFA and

State of Florida

Average

$.0-9.0

6.0-9.0

6.0-9.0

Effluent Limitatioans
(4OCPR423) fmg/l)

Maximum

100
20



ST LUCIE UNIT 2 ANNUAL k,Hf;HI(,Al: USES

= . l
Annual Chemical Uses

System Chemicals Average Max imum

0 '] g € J
water Treatment System Sulfuric Acid (66 Be) 436 tons )46
Sodium Hydroxide (109%) 153 tons 191

|
Neutralization Basin Sodium Hydroxide (100%) 274 tons

3)
‘ , : r—— ‘ 3
Circulating Water Sodium Hypochlorite (100%) /] tons

oystem

Steam Feedwater System Hydrazine 2.8 tons 3.5 tons
Cyclohexylamin® .8 tons 11 tons
p“”\‘,h“r,, g tons 12.3 tons

Reactor Reactivity

Control

Turbine Cooling Potassium Dichromate

|

Notes:

Annual average and maximum chemical uses are bacsed on 80 per-
cent and 100 percent availability, respectively.

Annual average and maximum NaOCl uses are based on 300-day
normal operation and 65-day shutdown.

Annual average and maximum uses of sodium hypochloride are based

on dosage concentrations of 2.5 mg/l and 4 mg/l equivalent chlorine,
respectively,

Annual average boric acid use is based on the makeup quantity
for draining two boric acid condensate tanks once per year,
Maximum boric use is based on the makeup quantity for cleaning
the boric acid hold-up tank once per year.

Annual average and maximum uses of potassium dichromate are
based on the allowable discharge into the two storm water basins
during maintenance of the turbine cooling system once per year,
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TABLE 3.6-3

ST LUCIE UNIT 1 SERVICE WATER QUALITY*

Parameter

Total Hardness

P Alkalinity
M Alkalinity
Chloride
Fluoride

Sulfate

Silica (as SiOz)

Conductivity (microohms/cm)

pH (No unit)

Turbidity (APHA units)

Iron (as Fe)

TOC, ppm*** (as Carbon)

* Based on 1975-1978,.
** Except as noted,
*%% Based on 1973-1974 data.

Concentration
(mg/1 as CaCO3)**

100-200
0-5
40-50
70-137
0.2-0.4
45
8-12
400-500
7.5-8.5
2.4
0.05-0.1

10-20
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TABLE 3.6-4

COMPOSITION OF TITANIUM TUBES

Element Percent
Titanium 99.0
Nitrogen 0.03
Carbon 0.10
Hydrogen 0.02
Iron 0.30
Oxygen 0.25

Other, Total 0.30-0.40



SL2-ER-OL

TABLE 3.6-5

COMPOSITION OF TUBE SHEET

Element -

Copper

Aluminum
Iron
Manganese,
Zinc, max
Lead , MAax

Ph““phr\rnuq , max




CIRCULATING WATER SYSTEM

BIOCIDE WASTE

INTAKE COOLING
WATER SYSTEM
BIOCIDE & CORROSIVE
INHIBIT

WATER TREATMENT SYSTEM
CHEMICAL WASTE

r

i

STEAM GENERATOR
BLOWDOWN & LEAKAGE

POTABLE & SANITARY WATER
SYSTEM — SANITARY WASTE

LABORATORY WASTE

FLOOR & EQUIPMENT 15
DRAINAGE WASTE |

= 519,600 gpm _
('Y
29000 gpm
NEUTRALIZATIO
- > BASIN
Y 7\ DRAIN
55 gpm
—— POLISHING
‘ DEMINERALIZER
T
4OJPm
SANITARY WAST
‘ » TREATMENT PLA
5 gpm
OIL/WATER
‘ . SEPARATOR
RADIOACTIVE W
..

MANAGEMENT SY




[E
EM

pH-6 ~ 9
TSS< 30mgte
0/G< 15mgl¢

pH -6~ 9
Total Residual
Chlorine < 0.1mgl¢

BOg4 < 0.1 ppb
Cu <0.02 ppb
DISCHARGE
CANAL
pH — 6.5 ~ 8.5 Cyclohexylamine - 0.2 ppb
TSS< 1mgl¢ Hydrazine — O
Cu <0.01mgl¢ PO4 — 0.2 ppb ATLANTIC
Fe <0.01mgl¢ O/G < 0.1mgi¢ OCEAN
- INTAKE CANAL
&
pH-6~9
0/G< 15mgl¢
TSS < 30mgl¢