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Table 2.2A-17
# cont'd
' 3DIFFERENCES BETWEEN MEAN ZOOPLANKTON BIOMASS (mg/m )

ST. LUCIE PLANT

STATION COPFARISON - INTAKE AND DISCHARGE STATIONS, JANUARY-DECEPEER 1977

Intake Discharge Difference

2.8 6.5 3.7*

.w 8YEAR COMPARIS0N - 0FFSHORE STATIONS, 1976-1977*

A 1976 1977 Di fference

13.2 24.0 10.8*

DEPTH COMPARIS0N - 0FFSHORE STATIONS, 1976-1977"

Surface Bottom Difference

g
- 11.8 25.3 13.5*

C 5e.
o e %

p j^ ?aAnalysis includes March, May, June, October, and November,1976 and 1977.
*Significant at a = .05.M +

M $
., =
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Table 2.2A-17
cont'd

3ANALYSIS OF VARIANCE FOR ZOOPLANKTON BIOMASS (mg/m ) 1

ST. LUCIE PLANT
MARCH 1976 - DECEMBER 1977

;

intake and Discharge Stations"
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
YxM' 8 437.6901 54.71126 2.17
YxS 1 43.4940 43.49394 1.72
MxS 8 235.7218 29.46521 1.17
Error 8 169.2625 21.15781

Total 35 1296.6300

(- -
UOffshore Stations>

vegrees at dum of Mean

Source freedom Squares Square F

Year (Y) 1 3494.14 3494.143 8.35*
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 13.08*
YxM 4 4289.58 1072.394 2.56
YxS 5 3707.31 741.463 1.77
YxD 1 723.70 723.699 1.73
MxS 20 48668.23 2433.412 5.82*
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 4 1408.60 352.150 0.84
YxSxD 5 3460.86 692.172 1,66
MxSx0 20 51655.99 2582.799 6.18*
Error 20 8361.31 418.065

Total 119 179122.06

4

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

[\ DAnalysis includes March, May,, luna. October, and November,1976 and 1977.
v

*Significant at a = .05.

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

'

STATISTICAL COMPARISON OF ZOOPLANKTON BIOMASS
OFFSHORE SURFACE I

ST. LUCIE PLANT |

JANUARY - NOVEMBER 1978
.

!
'

ANALYSIS OF VARIANCE: STATIONS

50U4ff 0F SU9 0F 5094tt5 Mf4% SOUAtt
MuGEL 5 15773.94135939 315 5.70 82 67 F u

EttOn 60 112913.309F0809 1931.e3649515
CattfCTED TOTAL 65 129692.25104848

SOURCE- 0F TYPE 8 55 F VALUC PA ) F

5f4 TID 4 5 15778.94133939 1.68 0.1533

0
:

DUNCAN'S MULTIPLE RANGE TEST: STATIONS

9EAN5 WI1M IMt 5AME LFiltR Aki N ef SIGkiFICatiLY DIFFlatET.

LLPMA LtvtL*.05 Of=60 "5*1893.03

GtuupivG 1E49 4 5f41504

A Ss.20909) 31 1

$ 4 2J.393332 11 5

8 14 188382 11 4

5 13.376364 Il 2

8 10.145455 It 0

8 7.911619 11 3

|

2.2A-178

|-
. . _ _ - _ - -. - . - .- - ---- ----- -- - -- - ------ - --- - - - - -



. _ _ _ - _ _ _ _ _ _ _ _ _ _

SL2-ER-OL

Table 2.2A-17
cont'd

STATISTICAL COMPARIS0N OF ZOOPLANKTON BIOMASS
OFFSH0RE BOTTOM
ST. LUCIE PLANT

JANUARY - NOVEMBER 1978

ANALYSIS OF VARIANCE: STATIONS

5094Cl DF Sut OF SQUAtti M F A N 50 L'A R E

4'0tL 5 It43.6543939) 160.73881313J

gatan 60 23040.43514545 354.03725242

CuttfCTED fu14L 65 24594.12923636

500tCE OF TYPE I 55 F WALUE Pt ) F

514f104 5 1943.694D9391 0.96 0.4503

DUNCAN'S MULTIPLE RANGE TEST: STATIONS

4f445 witM THE 5amt LftTER At t 4'J1 5tCulFICA97LY DIFFFtF41

LLPH4 LtVtts.05 0F=60 *1=384.307

640VPl4C Miam p Sf4fl0N

a 29.927273 II 5

4 24.494545 11 1
,

a 25.434545 11 2

4 25.192727 11 4

a 24.473000 11 3

A 12.929182 11 0

2.2A-179
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Table 2.2A-18 f,
'

i
*

1

I
| SIMPLE CORRELATION COEFFICIENTS (r)

FOR ZOOPLANKTON ABUNDANCE AND BIOMASS VS. PHYSICAL PARAMETERS :

: 0FFSH0RE STATIONS (0-5) l

ST. LUCIE PLANT
MARCH 1976 - DECEMBER 1977,

i

; SURFACE BOTTOM !-

f Physical Biomass Undamaged Damaged Biomass Undamaged . Damaged
; parameter (mg/m ) (No./m3) (No./m ) (mg/m ) (No./m ) (No./m3)3 3 3 3

:

Temperature 0.1836* 0.1767* 0.2400* 0.0872 0.1787* 0.2886* i

2'

!* Temperature p.1948* 0.1833* 0.2461* 0.0891 0.1958* 0.2808*
! '

M.
i A. Salinity 0.0628 0.0408 -0.1220 -0.0285 0.0786 -0.0082

2
j 8 Salinity 0.0624 0.0393 -0.1231 -0.0282 0.0778 -0.0104

i Dissolved oxygen *0.1567* -0.0759 -0.2097* -0.0440 -0.1710* -0.2283*
2 -0.1377 -0.0551 -0.1930* -0.0325 -0.1293 -0.1988*i Dissolved oxygen

1 i

i

|
.

i
i i

4

1
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Table 2.2A-18
cont'd

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

ST. LUCIE PLANT
JANUARY - NOVEMER 1978

,

Stations

0 1 2

Parameter Density Biomass Density Biomass Density Biomass

N DENSITY 1 00000a 0.65142 1 00000 0.34374 1.00000 0.74550
w 0.0000b 0.0299 0.0000 0.3007 0.0000 0.0084*

Y 11c 11 11 11 11 11

5
TEMP 0 70181 0.38232 0.43454 0.32276 0.69649 0.64853~

0. 01 t:1 0.2459 0.1817 0.3330 0.0173 0.0309
11 11 Il 11 II 11

SALINITY 0.20532 0.09705 0.01459 0.43297 0.04110 0.24923
0.5693 0.7897 0 9681 0.2113 0.9102 0.4874

10 10 10 10 10 10

. 00 0.02581 gp.23956 -0.06135 -0.15876 -0.10904 -0.32677
O.9516 0.5677 0.8853 0.7073 0.7957 0.4295'

8 8 8 8 8 8

BIDMA55 0.65142 1.00000 0.34374 1.00000 0.74550 1.00000
,

0.0209 0.0000 0.3007 0.0000 0.0084 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

OFFSH0RE SURFACE STATIONS
ST. LUCIE PLANT

JANUARY - NOVEMBER 1978

Stations

3 4 5

Parameter Density Biomass Density Biomass Density Biomass
to

w OEN51TY 1.00000 0.78041 1.00000 0.80803 1.00000 0.87154*

Y 0.0000 0.0046 0.0000 0.0026 0.0000 0.0005
11 11 11 11 11 11{

TEMP 0.46951 0.51172 0.70564 0.48154 0.66961 0.54495
0.1451 0.107b 0.0152 0.1337 0.0242 0.0830

11 11 11 11 11 11

SALINITY -G.34297 0.16557 0.32179 0.57277 0.14971 0.10412
<

0.3319 0.6470 0.3646 0.0835 0.6798 0.7747
10 10 10 10 10 10

00 -0.16262 -0.46677 -0.13959 -0.22749 -0.33908 -0.29440
0.7004 0.2436 0.7417 0.5879 0.4113 0.4791

8 8 8 8 8 B

B10MA55 0.78041 1.00000 0.80800 1.00000 0.87154 1.00000
0.0046 0.0000 0.0026 0.0000 0.0005 0.0000

11 11 11 11 11 11-

3
; Correlation coefficient.

bProbability of a greater R value for the null hypothesis.
l

Chmber of observations (n).

-__- _ - - - - _ _ _ _ _ - _ _ _ _ _
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Table 2.2A-18
cont'd

ZOOPLANKTON CORRELATIONS OF LOG DENSITY AND BIOMASS VS PHYSICAL PARAMETERS
0FFSHORE BOTTOM STATIONS

| ST. LUCIE PLANT
,

| JANUARY - NOVEMER 1978

Stations

0 1 2

I Parameter Density Biomass Density Biomass Density Biomass

*$ DENSITY 1.00000a 0.81178 1.00000 0.68284 1.30000 0.62338
? 0.0000b 0.0024 0.0000 0.0206 0.0000 0.0404
5 Ilc 11 gg gg 13 11
w

TEMP 0.41837 0.51665 0.47668 0.13494 0.06490 0.47795
0.2004 0.1037 0.1302 0.6924 0.8496 0.1370

11 11 11 11 11 11

SALINITY 0.24529 0.61286 0.42307 0 26215 0.71706 0.41408
0.4946 0.0596 0.2231 0.4644 0.0196 0.2342

10 10 10 10 10 10

00 -0.03846 -0.30192 -0.07122 -0.27050 -0.67243 -0.29542
0.9280 0.4674 0.8669 0.5170 0.0677 0.4775

8 8 8 8 8 8

1
BIDMASS 0.81178 1.00000 0.68284 1.00000 0.62338 1.00000 1

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

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

ST. LUCIE PLANT
JANUARY - NOVEPEER 1978

Stations

3 4 5

Parameter Density Biomass Density Biomass Density Biomass

1.00000 0.77307DENSITY 1.00000 0.52400 1.00000 0.65903w
'u 0.0000 0.0980 0.0000 0.0190 0.0000 0.0053

Y 11 11 11 11 II II

-

TEMP 0.56333 0.14019 0.25202 0.04114 0.61998 0.75166

O.0711 0.6510 0.4547 0.9044 0.0559 0.0122
'

10 1011 11 11 }}

SALINITY 0.18255 0.06824 0.39166 0.25540 0.63048 0.33389
0.61.37 0.8514 0.2630 0.4764 0.0469 0.3457

10 1010 10 10 10
1

1 00 -0.80707 -0.64573 -0.41435 -0.31094 -0.74363 -0.43340

| 0.0155 0.0837 0.3074 0.4535 0.0344 0.2834
8 8

8 8 8 8

810MA55 0.52400 1.00000 0.68903 1.00000 0.77307 1.00000

0.09P0 0.0000 0.0190 0.0000 0.0053 0.0000

11 11 11 11 Il 11

i

" Correlation coefficient.

Probability of a greater R value for the null hypothesis.

E .gnber of observations (n),N

i

______________ - _ - ______-_- -. ._
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v Table 2.2A-19

MULTIPLE REGRESSION ANALYSIS
OFFSH0RE STATIONS (0-5)

ST. LUCIE PLANT
MARCH 1976 - DECEMBER 1977

SURFACE
Dependent Independent
_ variables variables R R2

2Undamaged density Temperature 0.18326 0.03358
Salinity 0.19697 0.03880
Temperature 0.20406 0.04164
Dissolved oxygen 0.20567 0.04230

2Dissolved oxygen 0.32176 0.10353

2Damaged density Temperature 0.24606 0.06055
Dissolved oxygen 0.27594 0.07614

2Dissolved oxygen 0.33490 0.11216
Salinity 0.34980 0.12236

2Biomass Temperature 0.19481 0.03795

(] Temperature 0.23104 0.05338'

\g Dissolved oxygen 0.24806 0.06153
2Dissolved oxygen 0.31854 0.10147

2Salinity 0.32556 0.10599

BUI10M
Dependent Independent

2variables variables R R

2Undamaged density Temperature 0.19098 0.03647
Temperature 0.23912 0.05718
Dissolved oxygen 0.26083 0.06803

2Dissolved oxygen 0.27852 0.07757
Salinity 0.28560. 0.08157

2Damaged density Temperature 0.26027 0.06774
Dissolved oxygen 0.29218 0.08537

2Dissolved oxygen 0.32457 0.10535
2Salinity 0.32783 0.10747

Temperature 0.32834 0.10781

Biomass Temperature 0.08720 0.00760
Salinity 0.08884 0.00789

2Temperature 0.08929 0.00797

x \

t

2.2A-185
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Table 2.2A-19
cont'd

:
.

!
ZOOPLANKTON DENSITY STEPWISE ANALYSIS

i 0FFSHORE STATIONS (0 through 5)
! ST. LUCIE PLANT

JANUARY - NOVEMBER 1978.
4

SURFACE,

k 5QUARE * 0.33938342

j OF sum OF 5 0u AR E5 MEAN SQUARE F P400)F

I AEGRE 55804 3 23.98417632 7.99472631 7.52 0.0004
ERROR 44 46.74020462 3.06245923 .

IDTAL 47 70.73230294
1

,h3 & VALUE 510 teRCR TYPE il 55 F PROODF

INTERCEPI 16.9276D275
s IEMP 0.23405657 0.05253204 21.07140182 19.45 0.0031 .

Ed SAllNITY -0.42197538 0.35114575 1.534304b4 1.44 0.2359
0,0 DU -0.022e8016 0.010s0615 4.76339056 4.48 0.3337

,

J

'

l

j BOTTOM
.

R 50UARE * 0.42285641

0F SUM OF SLU Ak E5 MEAN SQUARE F PROB)F

j REGRE55804 3 l e .5 s 36 75 25 6.13455s42 10.45 0.0031
ERROR 43 25.416s0901 0.54537695
IUIAL 46 43.99998427

,

B VALUE STO ERRUN TTPE II 55 F Pegg>F
<

INTERCEPI -24.28022602
r TEMP 0.16911871 0.0414434.0 9.e427527a 16.65 0.0032
] hALINITY 0.79193885 0.2v739457 4.19199372 7.09 0.0109

00 -0.01626303 0.0to2644s 3.45370063 2.51 0.1234;

) .--

.

i
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Table 2.2A-19
cont'd

ZOOPLANKTON BIOMASS STEPWISE ANALYSIS
OFFSH0RE STATIONS (0 through 5)

ST. LUCIE PLANT
JANUARY - NOVEMBER 1978

SURFACE
.,

6

R SOUARE = 0.17419201
.

!

l 0F SUM OF S u'J44 f 5 1Ett 50Untt F PROS >F

REGtt55104 3 217h0.4 9 2 344 06 7253.4d744402 3.09 0.0365
ERR 04 44 10 3161.95 7t 22 68 2344.55975051 i

1014L 67 124922.45036667

* B V4Lut Sio tais0R TYPt II 55 F PR0s>F
M i

f ImitaCEPI -1092.41064747 ,

14206.75263017 6.06 0.0375pa finP 6.074%6969 2.46775226
00 S&LINITV 27.10463643 16.49547152 6330.3354652k 2.70 0.1075
4 00 -0.12pv51$9 0.50763140 151.2745796b 0.06 0.1037

4 ,

BOTTOM

R SOUARE = 0.144!3137

0F 5U4 0F $0UARF5 NEAN 50UAtt F PROS >F

R E G a t $ $ 10tl 3 2 8 s ?.5 303 ns 52 962.51002958 2.41 0.0777
tut 0R 43 1714 6.4 8 2 79 6 5a 398.75541387 ,

1014L 46 20034.012s9511 |

t v4LUE Sio teaPR TYPE il 55 F P408DF
,

IkifRCEPI -341.66560027
ItM* 1.5073800s 1.0 7 t.4 3213 731.8F710122 I.96 0.1696

SatINiiv 9.4368722b 7.72444407 st2.63752692 1.49 0.223%
O tt -0.2e9UIO23 0.266604*5 467.92016080 1.18 0.2841

i

1

i

___
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Table 2.2A-20

MACR 0PHYTE SPECIES COLLECTED BY DREDGE AT OFFSHORE STATIONS
'

ST. LUCIE PLANT
1976

CHLOR 0PHYTA (green algae)
Batophora oerstedi
Cladophora Sp.
Enteromorpha Sp.
Rhizoclonium Sp.

PHAEOPHYTA (brown algae)
Dictyota linearis
Dictyota Sp.
Ectocarpus subcorymbosus

'
Eargassum Spp.

. Sphacelaria furcigera

| S. tribuloides

} Sphacelaria Sp.
!

! RH0D0PHYTA(redalgae)
Agardhiella tenera
Agardhiella Spp.
Botryocladia pyriformis
Ceramium fastigiatum
Ceramium Sp.
Laurencia Sp.
Gracillaria Sp.
Polysiphonia denudata
P. sphaerocarpa
P. subtilissima
Porphyra umbilicalls
Spermothamnion investiens

|

i

|

|
..

1

2.2A-188
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Table 2.2A-20
'

cont'd

MACR 0PHYTE SPECIES COLLECTED BY DREDGE AT OFFSH0RE STATIONS
ST. LUCIE PLANT

1977
'

i CHLOR 0PHYTA(greenalgae)
l Chaetomorpha Sp.

Cladophora Sp.
C1adophoropsis Sp.
Codium decorticatum
C. isthmocladum
Halicystis Sp.
Lyngbya Sp.
Rhizoclonium Sp.
U1othrix Sp.
Ulva lactuca

PHAEOPHYTA(brownalgae)
Dictyota Sp.
Dilophus guineensis
Ectocarpus rhodochortonoides
Sargassum Sp.
Sphacelaria Eurcigera

RHOD 0PHYTA (red algae)
Acanthophora spicifera
Ceramium Sp.
Chondria Sp.
Eucheuma Sp.
Gracilaria 5p.
Grateloupla Sp. '

Halymenia Sp.
Hypnea Sp.
Laurencia Sp.
Polysiphonia subtilissima
Polysiphonia 5p.
Soliera Sp.
Wrangelia Sp.

!O
iV

2.2A-189
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Table 2.2A-21

BENTHIC GRA8 MACROINVERTEBRATE AND STATISTICAL DATA Bf STATION AND QUARTER
OFFSHORE STATIONS

ST. LUCIE PLANT
1976-1977

Station and year Mean
2 3 4 5 Meaa (excludina Sta. 0)

L_ 7T
0

19 1976 1977 1976 1977 197e 1977 1976 1977 1976 1977 1976 1977Parameter Otr. 1976 1977 1976

No. of tasa 1 % 56 8 51 94 152 14 33 91 91 125 152 71.3 89.2 66.4 95.8
2 125 38 16 34 127 143 33 38 111 118 92 155 -84.3 87.7 76.2 97.6
3 147 40 34 35 132 141 45 50 117 118 107 158 97.0 90.2 87.0 ICJ.2

,

4 104 21 33 20 101 111 31 21 94 92 110 144 80.7 69.2 76.0 78.8
Total 260 109 75 99 249 259 84 84 219 203 236 303
Mean 118.0 38.7 24.5 34.7 113.5 136.7 32.3 37.0 103.3 104.7 103.5 152.2

." Density 1 12042 4483 2'5 1933 M500 23917 817 858 8817 3817 8275 19425 6779 9072 5743 9990

N (individuals /m ) 2 19292 3100 300 725 18308 14100 1892 2217 9350 9433 14825 17033 10661 7768 8935 8702a

> 3 14658 950 612 833 24150 14525 3458 6300 ??892 12383 11983 17592 12 % 4 8764 12625 10327'

8 4 10267 575 1054 425 11600 9017 1392 1006 7908 6733 12900 15800 7519 5593 6972 6597

$ SE259 9108 2^24 3916 64558 61559 7559 10383 48 % 7 32366 47983 69850
w 14065 2277 ki 979 16140 1539n 1990 25 % 12242 8091 11936 17403

Mean number of 1 482 146 179 110 9: 3 77 47 420:163 957t106 33:15 34t12 353t157 1531 17 331: 6677/t440
individuals 2 7722299 1241 71 12r 8 292 6 732t432 564t 77 76tS3 89tl4 374 102 118: 42 593t175 681t188
per sample 3 586t246 38: 8 26t15 33t 0 966t267 5812218 138269 252 42 916:181 495t100 479: 59 704t201

4 411t!!2 23t 7 42:11 172 6 4641 69 361t 49 56r 8 40 13 316t110 2692 45 516t105 632t365
Total' 6751 1093 267 470 7747 7387 907 1246 5876 3884 5758 8382

;

,

_ _ _ _ _
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Table 2.2A-21
cont'd-

BENTHIC GRAB MACROINVERTEBRATE AND STAT!5TICAL DATA BY STATION AND QUARTER
OFFSHORE STATIONS

ST. LUCIE PLANT
1976-1977

Station and year Mean
'

! 0 1 2 3 4 5 Mean fencluding 5ta. 0)

Paraneter Otr. 1976 1977 1976 1977_,_,1976 1977 1976 1977 1976 1977 1976 1977 1976 1977 1976 1977'

Blomass (g/m7) 1 97.303 5.100 2.585 1.610 25.3 2 15.465 2.083 1.233 3.453 0. 7% 7.460 17.694 23.041 7.150 8.189 7.560

2 11.985 0.718 3.815 5.795 8.643 9.1M 2.240 16.548 10.558 7.800 5.953 13.335 7.199 8.896 6.242 10.531
-3 2.880 7.060 0.995 13.400 9.273 14.100 1.975 4.105 2.M 3 19.00n 6.498 16.220 4.044 12.314 4.277 13.365

4 10.910 2.623 1.805 1.120 t.080 7.4c0 1.765 5.32C 1.605 1.040 3.200 227.475 4.536 40.847 3.321 48.493
Total 123.078 15.49c 9.2^0 21.923 E b- 27.201 3.063 27.20F M.V9 28 A-f ?3.110 247.725 '

Mean 30.769 3.875 2.115 5.482 1;. y II.P. ?.016 6.802 r. . M 7 7.'l . 77/ (A.641
PO

Diversity (3) 1 4.160 3. 50'. 1.553 4.80 3.21; 5. 6 3.025 4.345 4.161 5.4% 5.411 5.397 3.705 4.840 3.608 5.107*

y 2 4.400 3.01? 3.636 4.48' 4.522 5.20 3.184 3.360 4.690 5.103 4.244 5.622 4.113 4.479 4.055 4.772
3 5.389 4.47* 4.423 4.20S t.74; 5.2s 2.694 2.602 4.842 5.14G S.058 5.510 4.526 4.529 4.353 4.539

,

N 4 fi . 336 3.650 4.388 3.648 4.511 4.U " 4.316 3.585 5.035 4.1'.C 4.284 5.428 4.645 4.185 4.507 4.292
' * 7/ year . 5.561 4.471 5.127 5.61.' 4.973 5.%ei 3.838 3.616 5.279 5.505 5.287- J.?05
W Mean 4.821 3.661 3.500 4.286 4.503 d.177 3.305 3.473 1.683 4.99 4.674 5.489

Equitability (e) 1 6 273 C.29. 3.464 0.817 0.291 C. 54 0.819 0.907 0.2ea 0.723 0.413 0.415 0.425 0.602 0.454 0.664
2 0.249 0.299 4.997 0.97c n.2F? 0.410 0.391 0.386 0.s47 0.437 0.303 0.477 0.426 0.497 0.461 0.536

,

! 3 0.421 0.824 0.931 0.798 0.302 0.393 0.199 0.167 3.365 0.448 0.465 0.433 0.447 0.511 0.452 0.449
!

4 0.582 0.8M 0.813 0.3% 0.134 0.339 0.793 0.641 0.521 0.279 0.261 0.448 0.551 0.488 0.544 0.412
e/ year 0.273 0.301 d.696 0.742 G.188 0.332 0.247 0.214 0.264 0.336 0.248 0.365 '

Mean 0 385 0.569 n.801 0.715 0.299 P.400 0.551 0.525 0.380 0.473 0.361 0.443
s

I

?
a iotal nuseer of individuals col)ected at Station for year.

4

if

.

4

i
1

I

i
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Table 2.2A-21
cont'd

SENTHIC GRAB MACROINVERTEBRATE AND STA11511 CAL DATA Bf STATION AND QUA#fER. OFF$ HOR [ STAT!0fi$
ST. LUClE PLANT

1978

. >

Mean (escluding
Parawter Otr 0 1 2 3 4 5 Mean Stattoa 0)

No. of taxa 1 28 21 98 28 107 131 68.8 77.0 |

2 31 28 179 50 136 173 99.5 !!3.2

] 3 17 32 173 56 139 til 99.7 116.2

| 4 32 21 113 28 124 127 74.2 82.6
Total 80 72 257 94 231 2 t.9 170.6 188.64

Mean 27 t5 141 41 127 l3,
.

Density (Individuals /m ) 1 791 411 5.989 991 6.356 9.9s3 4.037 4.746e

f 2 1.749 066 35.378 2.291 15.052 27.5i6 13.782 16.1u9

'y 3 400 591 t2.907 9.171 17.208 21.h1 13.026 15.552

4 4 666 475 13.686 866 15.186 14,0.o 7.4a6 u.ub0 ;

! @ Total 3.606 2.465 17.960 13.319 53.802 79.;,6 3a.381 4S.337
Mean 901 61c 19.490 3.330 13.451 19.' .4

Mean number of individuals per sample 1 32s8 17 5 240,50 40:6 254:100 39hl35
2 70:43 23 7 1.416:218 92:34 602:200 1.103:170
3 16:4 36r9 917r196 3'67:247 689?220 1.104 s13
4 21:17 1917 54er98 35:18 608:118 562rs4

Total * 433 296 9.359 1.599 6.459 9t1 ;

,

Biomass (g/m2) 1 1.735 2.860 13.010 33.240 4.820 5.770 10.239 !!.940
2 6.285 0.565 10.572 6.389 6.0/3 t 5 684 '15.920 17.d47

.
3 0.179 0.252 151.656 4.284 12 050 ;6 445 30 ell 36.937

! 4 0.647 0.C 5 6.550 2.881 8.430 4.487 3.91s 4.573
Total 6.845 . lu 161.788 46.794 31.323 4.3864

Mean 2.211 1.C'd 45.447 !!.699 7.531 .'3.097

Diverstty (T) 1 3.980 3.7% 5.150 3.920 5.060 5.537 4.566 4.653

2 3.42G 4.!E 5.600 4.530 ' 5.580 5.811 4.845 5.130
'

; 3 3.160 4.147 5.695 1.985 5.787 5.597 4.395 4.642
4- 4.395 3.69, 4.76 9 3.971 4.876 4.376 . 4.348 4.33d i

l/ year 4.723 4.92' 5.933 3.266 5.uB4 6.025

D
Mean 3.740 3.931 5.304 '3.602 S.326 5.331

~

_ _ _ _ _ _ . _ _ _ _ _____ ___ _
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Table 2.2A-22c

NUMERICAL METHODS
'

,

i

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
<0 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

X ,X ,X ,...,X and the ranking of the dependent variables is
1 2 3 n

represented by Y , Y , Y , ..., Y , a measure of rank correlation may
i 2 3 n

| be used to determine the relationship between the X's and the Y's.

O
|.

2.2A-196
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Table 2.2A-22'

cont'd
,

i

dg=Xg-Yj

indicates the disparity between the two sets of rankings.

N
6 E d2g

1-l
s"I-! r

N3-N

is used if no tied rankings are present. When a considerable number
i

of ties are present, the following formula is used:

Ex2 + ty2 - Ed2
r = '

5 2 /Ex y22

where: Ex2 . N3 - N - ET
x

2.N3-N! Ey
12 y- ET

.and T=t3-t
Where 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 steeply 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.

V

2.2A-197
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Table 2.2A-22
cont'd

SPECIES SATURATION CURVES _ (Gaufin et al.,1956)

Gaufin et al. (1956) presented a nethod for calculating the

best average curve based on all possible conbinations of randomized
,

replicates. An estimate can be made of the average probability (P )A

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 - - -.

C Ii) SPk" h -61 i

C5 (n-k+1) S
.n . . .

where S is the number of different species appearing in i out of ng

samples, S is the total number of species observed, and C is a

coefficient derived from the conbinatorial formula:

k
Cn " nt/k!(n-k)!

The coefficient must first be multiplied by a constant defined by:

nt/(k-1) tin-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

.O

2.2A-198
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I 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

i each second dominant species, and so on. The " scores" of each species

) in the series of samples are then added to detennine the total bio-

logical index value. The species having the highest total BIV is then !

i

| the species of primary dominance. !

!

i

i THE MANN-WHITNEY U-TEST (Elliott, 1971)
1

: 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:
:
! n2(n2+1)

n -RVi = ni 2 + 2 2

| nt(ni + 1)
-RiU2 = nin2+ 2;

j
i

l where ni = number of elements in sample 1 and n2 = 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
i 2

|
are the sum of ranks in samples 1 and 2, respectively. The smaller

.

2.2A-199
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Table 2.2A-22
cont'd '

O
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-WALL _IS TEST (Sokal and Rohlf,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,

I
12 I(I R)2j2 a

- 3 (Inj + 1)H =

(aIn)(aIn +1) i
*

n
j j

O where nj equals the number of items in group i. Counts are again

pooled and ranked in order of magnitude and an average given for
"i

tied ranks. The sum of the ranks equals (E R)3 An adjustment for

tied ranks is calculated as follows:

$T
D=1-

(aIn-1)aIn(a g +1)In
g j

th
where T) is a function of t , the number of variations in the jj

group of ties.

= ( t' - t) )T
3 3

AdjustedH=h

The adjusted H value is compared to x (a-1) tables at the desired2

level 6f significance,

i

2.2A-200
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Table 2.2A-22
cont'd'

1

!
|

! DIVERSITY AND EQUITABILITY

Diversity indices are an additional tool for measuring the

! quality of the environment and the effect of induced stress on the

structure of a comunity of macroinvertebrates. Their use is based'

j

| on the generally observed phenomenon that undisturbed environments 7

i
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,

i

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

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

d=h(NlogioN - In logio g)n
g

where: C = 3.321928 (converts base 10 log to base 2)

N = total number of individuals
thn = total number of individuals of the i sp d es.j

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 logio .n

To evaluate the component of diversity due to the distribution

of individuals among the species (equitability), the calculated H is

O
:

2.2A-201
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Table 2.2A-22
3 cont'd I

compared with a hypothetical maximum H based on a maximum species

: distribution obtained from MacArthur's " broken stick" model (Lloyd
i
2 and Ghelardi, 1964). The MacArthur model results in distribution

! quite frequently observed in nature: one with a few abundant species

I and increasing numbers of species represented by only a few indivi-

duals. Sample data are not expected to conform to the MacArthur

i model, since it is only being used as a measure against which the
i

distribution of abundances is compared. Equitability values may,

i range from zero to one, except in rare cases where the distribution
;

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

1

j Equitability is computed by: e=S

(k where: s = number of taxa in the sanple

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

MORISITA'S (1959) INDEX OF COMUNITY SIMILARITY: CA
,

This index is used with semi-quantitative data such as trawl

samples. It compares two samples by taking into account the abun-t

dances of coninon species, total abundances in each sample, and their

respective di'versities,
,

1

2.2A-202
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Table 2.2A-22
.p cont'd
ig'

? |

| Morisita's index is based on Simpson's index of diversity ( A): {

| In(n-1)j g
A=

N(N-1)

where: N = total number of individuals
i

= imporgnce value (abundance, biomass, etc.) ofn j the i species.

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

| En i(n i-1) En j2(n2-l)g j j
and A2*1" N (N -1) N(N-l)i i 2 2

; Morisita's index of similarity between communities may then be calculated

by the following formula:

2En in 2g j_

(A +A )N Ni2i 2

This index is almost uninfluenced by the sizes of Ni and N . The value2

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 consnon, which suggests that the samples have

been drawn from dissimilar habitats.4

,

2.2A-203
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Table 2.2A-23 *

I

TOT-::*2;;;ED* ....... .. 0F LEtiT;;;; %,~.......w.m. c5
T*0M C". 82 !?."PLES AT SIX OFTO:0RE 0!AT!O?iS

3ST. LUCIE PLANT
.

'
I 1076-1978 i

i

;
f

I
i-

Station and year
t

0 1 2 3 4 S
|Taxa 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 i

i

|!PLATYHELMINTHES 10 7
;

NEMERTINA 10 1 1 1 1 1 4 2 2 4 3 8 3 2 5 3 2 I
l

N ANNELIDA
|i

'

"n Apoprionospio dayi 8 2
> Armandia agilis S 1

h Ariothella mucosa 7g arania we11tleetensis S
trogene dispar 2 4 3
rilogranula sp. 1 1 4 3 10 1 2 3 1 1 1'
coniada littorea 8 3

*

b,
Goniadides carolinae 3 7 6 6 6 4 8 2

,Hemipodus roseus 8
I

i toimia medusa 7
; Lumbrineris cruzensis 9
I Macrochaeta sp. 8 10 I

;

? Marionina sp. 9 5
} Mediomascus catitorniensis 2 10 10 9 2 8 ;

,

! 011gochaeta spp. 7 7 4
i Parapionosyllis longicirrata 5 10 10 7 |

,

1 reloscoler sp. C 10
| Foecilochaetus Johnsoni 10

i
!

|
;

i

l

i
I

!

!
~

;
4
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Table 2.2A-23
I cont'd i

| TOP-RANKED * DOMINANT TAXA 0F BENTHIC MACR 0!NVERTEBRATES !

FROM GRAB SAMPLES AT SIX OFFSHORE STATIONS
'

ST. LUCIE PLANT ,

! 1976-1978 |

Station and year ;

0 1 2 3 4 5i

I
Taxa 1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1978 *1976 1977 1978 1976 1977 1978

i
i ANNELIDA (continued) i
j rolycirrus esimius 13

1 -Polygordius sp. 9

} Prionospio cristata 6 3 8

; runice vittata g

i
+

MDLLUSCA i

g.
Eschnachiton hartneyerl 6,

e
M 1. pop 111osus 3 4 6

'? Nacoan brevifrons 8
M Olivella floralia 3 ,

.@; rollina fris 2 4 2 6 i,

f
'ARTHNOPODAi

Balanus trigonus 9
I 3. venustus 5

Cyclaspus pustula 7 9 6 8 *

c. varians 3 5
rurydice 11ttoralis 7 8 8 7
meilta sp. A. 8 ,

nicrocerberus sp. A 10 f

1 0syurostylis saithi 4
,

Protohaustorius sp. A 7 6 [.
pseudoplatvishnopus sp. A 6 3 5 4 :

synchelidium americanun 7 4 9 5 (
,

k

i

j - !

1

$ !

I f
j,

,

% , .-e a . -. - r ,- . . _ _ . - ,
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Table 2.ZA-Z.$j
cont'd

'

TOP-RANKED * DOMINANT TAXA 0F BENTHIC MACR 0!NVERTE8 RATES
FROM GRA8 SAMPLES AT SIX OFFSHORE STATIONS

ST. LUCIE PLANT
1976-1978

4

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)
rrichophorus sp. A 4
rrichophorus sp. B 5

*

i

PUNCULIDA 5 8 2 4 2 1 1 2 1 1 3 6 5g

HORONIDA 10

b ECHINODERMATA

C, Annphiodia pulchella 10
,

C1ypeasteroida 6 9 9
! Mellitidae sp. 7
j Ophiuroidea 4
!

CEPHALOCHORDATA
stanchiostone caribeeum 6 - 3

aRanked according to McCloskey (1970) biological index values.

.

-

.- ~ . - __-
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Table 2.2A-23
cont'd

a
T0P-RANKED DOMINANT TAXA 0F BENTHIC INVERTEBRATES

FROM TRAWL SAMPLES AT SIX OFFSHORE STATIONS
ST. LUCIE PLANT.

1976-1978

Station Species 1976 1977 1978

0 Trachypenaeus constrictus 1 1 1

Crepidula fornicata 2
Mc111ta quinquiesperforata 3 2

| Anomia simplex 3
Portunus spinimanus 4
Trachypenaeus Sp. 3 2
Turbo castanea 4
Loligo plei 5
Leptochela serratorbita 5
Peric11menes longicaudatus 3
Processa hemphilli 4

1 Trachypenaeus constrictus 1 1 1

\ Sicyonia dorsalis 2 |
Leptochela serratorbita 3 4 4

'

Mellita quinquiesperforata 4
Squilla neglecta 5
Periclimenes longicaudatus 2 3
Loligo plei 3
Trachypenaeus Sp. 5 2
Portunus spinimanus 5

2 crepidule tornicata 1 3
Trachypenaeus constrictus 2 2 1

Anomia simplex 3
Portunus spinimanus 4 5 3
Processa hemphilli 5 5
Periclimenes longicaudatus 1 2
Loligo plei 4
Trachypenaeus sp. 4

i

L

2.2A-207

, .
.. .-

________--_____-- _-__



-
.-

SL2-ER- OL

O
Table 2.2A-23
cont'd

a
TOP-RANKED DOMINANT TAXA 0F B'ENTHIC INVERTEBRATES

FROM TRAWL SAMPLES AT SIX OFFSHORE STATIONS
ST. LUCIE PLANT,

1976-1978

Station Species 1976 1977 1978

3 Trachypenaeus constrictus 1 1 1

Trachypeneopsis mobillspinis 2 2 3

Portunus anceps 3
Leptochela servatorbita 4 4
Encope michelini 5
Perialimenes longicaudatus 3 5
Processa sp. A 5 2
Mellita quinquiesperforata 4

4 Mellita quinquiesperforata 1 1 1

Trachypenaeus constrictus 2 5 3
Chaetopleura apiculata 3
Portunus spinitianus 4 5
Anomia simplex 5

\
Periclimenes longicaudatus 2 2
Turbo castanea 3
Loligo plei 4 .

Processa hemphilli 5
Metapenaeopsis goodel 4

5 Crepidula tornicata 1

Trachypenaeus constrictus 2 1

Turbo castanea 3 2
Anomia simplex 4
Portunus spinimanus 5 3
Lytechinus variegatus 1 2
Chaetopleura apiculata 3
Arbacia punctulata 4
Chione grus 5
Periclimenes longicaudatus 4
Metapenaeopsis goodel 5

|
1

a Ranked according to McCloskey (1970) biological index values.
^x

\

d I

|
|

2.2A-208
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Table 2.2A-24

KRUSKAL-WALLIS AND SNK COMPARIS0NS OF GRAB REPLICATE
DATA BETWEEN 1976,1977, AND 1978

ST: LUCIE PLANT

Station

Paramater Year 0 1 2 3 4 5

a
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

?
8
'* 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- * increase

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
'

s
NUMBER OF TA).A, DENSITY AND WATER TEMPERATURE .

!
OFFSH0RE STATIONS,

; ST. LUCIE PLANT
1976 - 19784

:

|
Taxa vs. Density vs. Density vs. Taxa vs.

Station Temperature Temperature Biomass Density>

; 0(n=8) NS" NS NS **

,

I (n=12) NS NS NS **

1
* * NS **2 (n=12)"

'

3(n=12) ** ** NS **

4 (n=12) ** ** * **

5 (n=12) NS NS ** **

|
! All Stations
j (excl. Sta. 0)(n=12) * ** NS **

{ NS = Not significanta

*Significant correlation (p=0.05).
** Highly significant correlation (p=0.01).

;

i,

4

5

2.2A-210 ;
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Table 2.2A-26

D SCIENTIFIC AND COMM0ft NAMES OF FISHES
COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT

1976

ORDER SQUALIFORMES

! Orectolobidae-carpet sharks
Ginglymostoma cirratum nurse shark

i

Carcharhinidae-requiem sharks
carcharhinus maculipinnis spinner shark
Rhizoprionodon terraenovae Atlantic sharpnose shark

Sphyrnidae-hamerhead sharks
Sphyrnalewfni scalloped hamerhead

|

i S. mokarran great hammerhead
S. tiburo bonnethead

ORDER RAJIFORMES;

,

Torpedinidae-electric rays
Narcine brasiliensis lesser electric ray ?

Dasyatidae-stingrays
cymnura micrura smooth butterfly ray

,

My11obatidae-eagle rays '-

Rhinoptera bonasus cownose ray

Mobulidae-mantas'

i Manta birostris Atlantic manta

ORDER ELOPIFORMES

Elopidae-tarpons
slops saurus ladyfish
Megalops atlantica, tarpon

'O
2.2A-211

|
'
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Table 2.2A-26 i

C cont'd i

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 Wonn eel
Mystriophis intextinctus 5 potted spoon-nose eel
Ophichthus ocellatus palespotted eel

ORDER CLUPEIFORMES

Clupeidae-herrings
Brevoortia smithi yellowfin menhaden
s. tyrannus Atlantic menhaden

O~
s. smithi x tyrannus menhaden (hybrid)
Harengula pensacolae scaled sardine
Opisthonema oglinum Atlantic thread herring
Sardine 11a 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 fiat anchovy
Engraulis eurystole silver anchovy

ORDER MYCTOPHIFORMES

Synodontidae-lizardfishes
Synodus foetens inshore lizardfish
Trachinocephalus myops snakefish

O |
2.2A-212

|
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Table 2.2A-26
h cont'd

,

V 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 9afftopsail catfish

ORDER BATRACH0IDIFORMES

Batrachoididae-toadfishes
Porichthys porosissimus At1 antic midshipman

ORDER LOPHIIFORMES

' Antennariidae-frogfishes
Histrio histrio sargassumfish

J,

Ogcocephalidae-batfishes
ogcocephalus sp. batfish '

l ORDER GADIFORMES

Ophidiidae-cusk-eels
Lepophidion Sp. Cusk-ee1
Ophidion holbrooki bank cusk-ee1
Cophidium omostigmum poika-dot cusk-ee]

ORDER GASTER 0STEIFORMES

Fistulariidae-cornetfishes
riscularia cabacaria bluespotted cornetfish

i

2.2A-213
,

|



- .. _ . . . _ - - - - --

*

SL2-ER-OL1

Table 2.2A-26
cont'd'

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

1976

ORDER GASTER 0STEIFORMES,

(continued),

Syngnathidae-pipefishes and seahorses
Hippocampus erectus 11ned 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

O centropristis philadelphica rock sea bass
V c. striata black sea bass

Diplectrum bivittatum dwarf sand perch
o. formosum sand perch4

Epinephelus itajara bewfish
z. morio red grouper
Hypoplectrus sp. ham]et
nycteroperca bonaci black grouper
serraniculus pumilio pygmy sea bass
serranus ba.tawini 1antern bass

Grammistidae-soapfishes
Rypticus saponaceus greater soapfish
R. subbifrenatus spotted soapfish

Priacanthidae-bigeyes
Pristigenys alta short bigeye

2.2A-214

G).
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Table 2.2A-26
cont'd

SCIENTIFIC AND COMMON NAMES OF FISHES |4

i

COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976 ,

ORDER PERCIFORMES

(continued)

Apogonidae-cardinalfishes
barred cardinalfishApogon binotatus twospot cardinalfishA. pseudomaculatus bronze cardinalfishAstrapogon alutus blackfin cardinalfishA. puncticulatus dusky cardinalfishphaeoptJr pigmentaria

Pomatomidae-bluefishes
ebluefishpomaccous saltatrix

Rachycentridae-cobias
CobiaRachycentron canadum

Echeneidae-remoras
sharksuckerEcheneis naucrates

Carangidae-jacks and pompanos
% Alectis crinitus African pompano,

caranx bartholomael yellow Jack
blue runnerc. crysos crevalle jack

C. hippos horse-eye jack
c. latus
chloroscombrus chrysurus At1 antic bumper
selar crumenophehalmus bigeye scad

lookdownselene vomer
seriola dumerili greater amberjack

banded rudderfishs. zonata
Trachinotus carolinus Florida pompano
r. goodel palometa

Atlantic moonfishvomer seeapinnis

Lutjanidae-snappers
Lutjanus analis mutton snapper

L. griseus gray sr 1r

L. synagris Tane snapper
Rhombop11tes autorubens Vermi11on snapper

Lobotidae-tripletails
toootes surinamensis tvipietai1

,

2.2A-215'

. .
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ry Table 2.2A-26 )

) cont'd('" SCIENTIFIC AND COMMON NdMES OF' FISHES
~

COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

ORDER PERCIFORMES

(continued)

Gerreldae-mojarras
Diapterus olischostomus Irish pompano
D. plumieri striped modarra
sucinostomus argenteus spotf1n mo3arra
s. gula silver jenny

cerres cinereus yellowfin mojarra

Pomadasyidae-grunts
Anisotremus surinamensis b1ack margate
A. virginicus porkfish
naemulon aurolineatum tomtate
n. chrysargyreum sma11 mouth grunt
N. flavolineatum French grunt
N. parral sailors choice

[] N. plumieri White grunt
bluestriped gruntU n. sciurus ,

Orthopristis chrysoptera pigfish

Sparidae-porgies
Archosargus probatocephalus sheepshead
A. rhomboidalis sea bream
calamus bajonado jolthead porgy
Diplodus argenteus si1Ver porgy
Lagodon rhomboides pinfish

Sciaenidae-drums
Bairdiella chrysura s11Ver perch
a. sanctaeluciae striped croaker
cynoscion nothus siIVer seatrout
c. regalls weakfish
eauetus acuminatus high-hat
Larimus fasciatus banded drum
Leiostomus xanthurus spot
Menticirrhus americanus southern kingfish
M. littoralis Gulf kingfish
Micropogon undulatus Atlantic croaker
odontoscion dentex reef croaker
Pogonias cromis black drum
Sciaenops ocellata red drum,._

( ) Umbrina coroides sand drum
I

/

2.2A-216
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Table 2.2A-26
4 Cont'd
\

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

1976

ORDER PERCIFORMES

(continued)

Ephippidae-spadefishes
chaetodipeerus taber Atlantic spadefish

Scaridae-parrotfishes
Cryptotomus roseus blue]ip parrotfish |

sparisoma sp. parrotfish

Magilidae-mullets
Mugil cephalus striped mu]]et
M. curema white mullet,

i Sphyraenidae-barracudas
sphyraena barracuda great barracuda

'

s. borealis northern sennet
s. guachancho guaguanche

D Polynemidae-threadfins
Polydacty1us Virginicus barbu |

1

Opistognathidae-jawfishes |
Opistognathus sp. jawfish

Dactyloscopidae-sand stargazers
Dactyloscopus crossotus bigeye stargazer

Uranoscopidae-stargazers
Astroscopus y-graecum southern stargazer

Clinidae-cliniL
Labrisomus nuchipinnis hairy b]enry

Blenniidae-blennies
alennius omrmoreus seaweed bienny
Hypleurochilus aequipinnis oyster bienny

'H. bermudensis barred blenny

V 2.2A-217
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Table 2.2A-26

O cont'd
SCIENTIFIC AND COM ON NAMES OF FISHES

COLLECTED IN THE VICINITY OF THE ST. LUCIE PLANT
1976

.

.

;

) ORDER PERCIFORMES

(continued)1

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 mackerei
Euthynnus alletteratus little tunny

scomberomorus cavalla king mackere1
s. maculatus Spanish mackerel
s. regalis cero

I Stromateidae-butterfishes
| Peptilus paru harVestf1sh

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 ]eopard seatobin
P. tribulus bighead searobin

Dactylopteridae-flying gurnards
I Dactylopterus volitans flying gurnard
,

I

2.2A-218
|

!~
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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 Pl.EUR0NECTIFORMES

Bothidae-lefteye flounders
Ancylopsetta quadrocellata oce11ated f1ounder
Bothus ocellatus eyed flounder
B. robinsi flounder
Citharichthys macrops spotted Whiff
C. spilopterus bay Whiff
Paralichthys albigutta Gulf fiounder
p. lethostigma southern fiounder
P. squamilentis broad flounder
syacium gunteri shoal flounder
s. micrurum channel flounder
S. papillosum dusky flounder

Soleidae-soies
Achirus lineatus 11ned sole
Gymnachirus melas naked sole

Cynoglossidae-tonguefishes
Symphurus civitatus offshore tonguefish
s. diomedianus spottedfin tonguefish
S. plagiusa blackcheek tonguefish

ORDER TETRA 0DONTIFORMES

Balistidae-triggerfishes and filefishes t

Aluterus monoceros unicorn f11efish
a

A. schoepfl orange fi1efish
Balistes capriscus gray triggerfish
Cancherhines pullus orangespotted f1lef1sh
Monacanthus hispidus pianehead filefish

Ostraciidae-boxfishes
z.accophrys quadricornis scrawled cowfish :

r.. crigonus trunkfish :

\

I

O
2.2A-219

i
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O Table 2.2A-26
cont'd

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

1976

ORDER TETRA 0DONTIFORMES

(continued)

Tetraodontidae-puffers
Sphoeroides nephelus southdrn puffer
S. spengleri bandtail puffer

Diodontidae-porcupinefishes
Diodon holocanthus ba11oonfish

| 8 observational record

O
V

|

O
2,2A-220
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Table 2.2A-26
cont'd

O ,

SCIENTIFIC AND COMMON NAMES OF FISHES COLLECTED IN THE VICINITY
OFTHEST.LUCIEPLANTDURING1978WHICHHADNgTPREVIOUSLY

BEEN FOUND BY APPLIED BIOLOGY, INC

ORDER RAJIFORMES

Dasyatidae-stingrays
Dasvaels centroura roughtail stingray

ORDER CLUPEIFORMES
-

| Clupeidae-herrings
! Etrumeus teres round herring
|-

ORDER BATRACHOIDIFORMES

| Batracholdidae-toadfishes
| Opsanus pardus leopard toadfish

b
i Porichthys plectrodon Atlantic midshipman

ORDER LOPHIIFORMES

Antennariidae-frogfishes
Antennarius scaber splitlure frogfish

ORDER ATHERINIFORMES

Poeciliidae-livebearers
Poecilia latipinna sai1 fin molly

ORDER PERCIFORMES

Serranidae-sea basses
serranus subligarius belted sandf1sh

Echeneidae-remoras
Remora remora remora

O
2.2A-221

. .. .
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4 Table 2.2A-26
cont'd

SCIENTIFIC AND COMMON NAMES OF FISHES COLLECTED IN THE VICINITY,

i 0FTHEST.LUCIEPLANTDURING1978WHICHHADNgTPREVIOUSLY
BEEN FOUND BY APPLIED BIOLOGY, INC

ORDER PERCIFORMES:
1

Carangidae-jacks and pompanos-

caranx ruber bar jack
|, uraspis secunda cottonmouth Jack
!

Lutjanidae-snappers
; LucJanus apodus schoolmaster
i

Sparidae-porgies
;- calamus bajonado whitebone porgy

! Sciaenidae-drums ,

Menticirrhus saxatills northern kingfish
Stellifer lanceolatus Star drum

,

'

Chaetopontidae-butterflyfishes
Holacanthus bermudenis blue angelfish;

'

Opistognathidae-jawfishes
Opistognathus whitehursti dusky jawfish

Clinidae-clinids
Labrisomus gobio paiehead goby

Gobiidae-gobies ,

Nes longus orangespotted goby
:

Acanthuridae-surgeonfishes
Acanthurus bahianus ocean surgeoni

Sgorpaenidae-scorpionfishes
scorpaena calcarata smoothhead scorpionfish

i

! ORDER PLEUR 0NECTIFORMES
Bothidae-lefteye flounders

cyclopsetta fimbriata spotfin flounder'

| stropus rimosus gray flounder

- 2.2A-222
i

l

|

|
,
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Table 2.2A-26
cont'd'

SCIENTIFIC AND COMMON NAMES OF FISHES COLLECTED IN THE VICINITY
OFTHEST.LUCIEPLANTDURING1978WHICHHADNgTPREVIOUSLY

BEEN FOUND BY APPLIED BIOLOGY, INC

ORDER TETRA 000NTIFORMES

Balistidae-triggerfishes and filefishes
salistes vetula queen triggerfish

9

Tetraodontidae-puffers
Lagocephalus laevigatus smooth puffer

1

| ---

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

b
Changed from P. porosissimus in Appendix Table J-1A (ABI, 1978).

c
0bservational record.

bisidentified as s. albiffmbria 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

i

Station j

;

Year Parameter 6 7 8 Total

a
1976 Number of individuals 679 169 353 1211

Percentage composition 56.1 13.9 30.0 100.0 i
-

1977 Number of individuals 476 220 123 819 !b

! Percentage composition 58.1 26.9 15.0 1 00.0
s, t

i - h 1978 Number of individuals 302 549 352 1203 [b

i y Percentage composition 25.1 45.6 29.3 100.0 ;

bs.

Total Number of individuals 1457 938 838 3233'

Percentage composition 45.1 29.0 25.9 1 00.0 |

:

a; 10 months sampled.
b 12 months sampled.,

i

i
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Table 2.2A-27| '

cont'd -

i.

t

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES :
t

i.

BY TAXON COLLECTED DURING' BEACH SEINING i
,

'
- ST. LUCIE BEACH>

' '

1976-1978'
,

!
.

D b ;a
1976 1977 1978

Number of Percentage Number of Percentage Number of Percentage t

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
m

; y sand drum 105 8.7 173 21.1 194 16.1

h kingfish 108 8.9 172 21.0 172 14.3
*

spot 101 F.3- - 0 0.0 147 12.2
'

Florida pompano 43 3.6 22 2.7 27 2.2
.+

L Atlantic bumper 28 - 2.3 44 5.4 1 0.1
,

,
.

other' jacks 73 6.0 42 5.1 23 1.9
i

,

anchovy- 159 13.1 60 '7.3 0 0.0
''

) other fish 76- 6.3 54 6.6 19 1.6

l' Total fish 1211 100.0 819 100.0 1203 100.0 |

|.

E~ ~

4 aTotal of 10 sampling periods.
!' bTotal of 12 sampling periods.
i < -

|'

l ',
,-

1
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Table 2.2A-27
cont'd

TOTAL NumER OF $HELLFISHES AND FISMES COLLECTED BY BEACH $EINE
(ComINATION OF THREE REPLICATES PER STATIGE PER MONTH), ST. LUCIE

MARCH-DECE NER 1976

29 MAR 12 APR 10 MAY ll JUN 7 JUL 25 AUG 8 SEP OCT(1 NOW P 16 NOV 20 KC
Station Station Station Station Station Station Station Station 5tation Station

Species 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8

speckled crab 1 1 2 12 3 1 9 2 1 1 17 6 6 3 1 4 2 3

other crabs 1 1 1

herring 1 1 1 17 486 1 1 2

anchovy 1 52 1

Atlantic bumper 9 1 1 4 3 1 8 1

Florida pompano 2 1 4 1 1 1 6 3 10 8 1 3 1 1

other jacks 5 5 1 6 2 1 2 39 2 2 2 3 2 1

kingfish 1 4 5 1 2 8 6 22 6 2 3 4 17 1 2 5 9 2 2 6

'u sand drum 1 1 21 4 4 2 25 3 1 1 21 1 3 7 10
>
b spot 18 9 71 3
m
* sea catfish 1 4 1 1 2 7 2 1 1

porgy 11 1 2

sennet 1 14

other fishes 2 1 1 2 3 4 1 2 4 5 1 1 5 2 1

total fishes 0 23 14 5 6 3 32 15 24 20 16 180 565 33 24 8 33 3 42 35 95 0 0 3 5 4 10 2 4 7

* Delayed due to inclement weather.

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -
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| Table 2.2A-27 ;

cont'd
,

TOTAL NUMBER OF SHELLFISH AND FISHES COLLECTED BY BEACH SEINEa ;

ST. LUCIE PLANT i
,

1977 :,

Date and station .

7 Jan 17 Feb 18 Mar 29 Aor 16 May 16 Jun 27 Jul !

Taxon 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 [

speckled crab 1 2 3 3 1 1 I
sand drum 1 6 5 1 1 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 :
) Atlantic bumper .

|
w
*

Florida pompano 1 1 4 5 2 1
- w

Y other jacks 1 1

] other fish 2 15 3 1 1 2 i
'

TOTAL FISH 2 0 0 2 0 4 2 0 'O 36 21 1 9 10 6 129 8 3 33 62 46 .
;

a Combination of- three replicates per station per month.
.

4

.
O

! i

i

I

:
4

, , . - . - . - - - . . . , .
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Table 2.2A-27
cont'd

TOTAL NUMBER OF SHELLFISH AND FISHES COLLECTED BY BEACH SEINEa ,

ST. LUCIE PLANT i

1977 :

r

Date and station
26 Aug 23 Sep 27 Oct 9 Nov 15 Dec Total / station Total by %

Taxon 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 taxon composition
|

speckled crab 3 1 1 1 3 1 2 2 10 9 6 25 100.0 ,

sand drum 9 11 2 35 4 1 8 1 132 33 8 173 21.1
kingfish. 29 12 14 10 27 7 2 2 1 4 2 3 105 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"
i .

$! anchovy 48 12 0 60 7.3
/3 . Atlantic bumper 12 32 44 0 0 44 5.4

' S! Florida pompano 1 3 3 1 7 10 5 22 2.7
other jacks 2 2 23 2 2- 5 2 1 1 5 31 6 -42 5.1
other fish 1 15 3 3 3 1 1 2 1 25 9 20 54 6.6

TOTAL FISH- 110 23 20 61 68 27 37 19 8 15 4 2 40 5 6 476 220 123 819 100.0

.a Combination of three replicates per station per month.
,

1

l

I

= - - _ _ _ -_ -, - , .
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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
,

i 19768 1977D'

No. of f No. of %

j Taxon individuals canposition individuals composi tion
a

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 2.7
other jacks 73 6.0 42 5.1
other fish 76 6.3 54 6.6

j TOTAL FISH 1,211 100.0 819 100.0

a Total of 10 sampling periods.t

; b Total of 12 sampling periods.
(

i

!

!
!-
I

1

i

:
[

l

,

I

i 2.2A-229-
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Table 2.2A-27
cont'd

NUMBER OF FISHES COLLECTED BY BEACH SEIMING
(COMBINATION OF 3 REPLICATES PER STATION PER MONTH)'

ST. LUCIE PLANT ,

1978

Date and station
Jan (1 Feb) 24 Feb 10 Mar 18 Apr 30 May 30 Jun 28 Jul

Taxon 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8 6 7 8

speckled crab 1 1 1 1 1 3 1

1 73 3 41 108 112herring
3 271 6mojarra

sand drum 1 5 3 101 19 15

kingfish 2 2 3 1 1 9 2 1 2 8 33 9

3 6 137spot

Florida pompano 2 2 1 1 1 6 2 3 3

other jacks 5 2 1 3 2

7 other fish 1 1 1 8 2

Total fish 3 3 0 2 2 1 5 7 2 0 1 0 19 0 4 76 13 10 - 153 443 284

U
o

Date and station Total by Total
18 Aug 29 Sep Oct (6 Nov) 27 Nov Dec (8 Jan) station by Percentage

Tamon 6 7 8 6 7 8 6 7 8 I 7 8 6 7 8 6 7 8 taxon composition

speckled crab 4 4 7 21 1 2 3 2 1.- 12 11 31 54 -

; herring 1 1 115 109 116 340 28.3

3 271 6 280 23.3rojarra
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 1
'3 6 138 147 12.2

i 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 2 1 1 1 1 11 5 4 20 1.7

Total fish 25 70 38 9 4 9 5 2 2 1 2 1 4 2 1 302 549 352 1203 100.0

_ _ _ _ _ _ - - _ _ _ _ _ _ - _ - - -
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'\ Table 2,2A-27
cont'd

NUpeER OF IN0!VIDUALS. SIZE AND PERCENTAGE COMPOSITION
OF FISHES COLLECTED BY BEACH SE!NING

ST. LUCIE PLANT
'1978

Range of Percentage composition
Nueer of standard Total Number of Total

Species individuals lengths (mm) weight (a) individuals weight

speckled crab $4 28-154 2370 - -

scaled sardine 221 64-147 2097 18.4 5.7

sand drum 194 36-130 2422 16.1 6.5

gulf kingfish 169 23-298 3614 14.0 9.8
sliverjenny 167 53-112 1775 13.9 4.8
spot 147 132-176 13884 12.2 37.5
spotfin nojarra 112 63-95 1529 9.3 4.1

Atlantic thread herring 51 63-94 450 4.2 1.2
sardine (narengulasp.) 45 77-87 446 3.7' 1.2
Florida pompano 27 23-214 1504 2.2 4.1
Spanish sardine 23 71 110 176 1.9 0.5
palemeta 9 70-181 375 0.7 1.0
permit 9 18-164 503 0.7 1.4

sea bream 9 214-238 4336 0.7 11.7
g blue runner 2 75-89 100 0.2 0.3
,

southern kingfish 2 219-250 446 0.2 1.2
\ sea catfish 2 142-149 95 0.2 0.2

black drum 2 176-180 294 0.2 0.8
crevalle jack 2 146-174 188 0.2 0.4
northern kingfish 1 114 22 0.1 0.1
barbu 1 104 24 0.1 0.1
silver porgy 1 207 347 0.1 0.91-

ladyfish 1 298 247 0.1 0.7
snook 1 432 1302 0.1 3.5
lookdown 1 234 392 0.1 1.1
Atlantic bumper 1 167 81 0.1 0.2
striped burrfish 1 116 118 0.1 0.3
Atlantic spadefish 1 109 78 0.1 0.2
Irish pompano 1 181 196 0.1 0.5
Total fish 1203 37.041 100.0 100.0-

l

i

.

.a
2.2A-231'
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Table 2.2A-28

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY STATION COLLECTED DURING 0FFSH0RE GILL NETTING

ST. LUCIE PLANT
1976-1978

Station
Year Parameter 0 1 2 3 4 5 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 16.2 100.0y

5 1978 Number of individuals 372 215 123 24 36 104 874
h Percentage composition 42.6 24.6 14.1 2.7 4.1 11.9 100.0
m

Total Number of individuals 1209 1380 543 104 153 442 3831
Percentage composition 31.6 36.0 14.2 2.7 4.0 11.5 100.0

. _ _ _ _ __ _ _ - _ _ _ _



__ _ _ _ _ _ _

v v V)t

SL2-ER-OL

Table 2.2A-29

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
BY TAXON COLLECTED DURING TRAWLING

ST. LUCIE PLANT
1976-1978

a D b
1976 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
c

f1atfish 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 8.7 263 10.5*
w
>
g 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 4.0 139 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

Tot'al fish 656 100.0 2048 100.0 2513 100.0

,

aTotal of 10 sampling periods.
bTotal of 12 sampling periods.
cFlounder, sale, tonguefish,

i

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .
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Table 2.2A-29
cont'd

'

NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION OF FISHES
i BY STATION COLLECTED DURING TRAWLING

ST. LUCIE PLANT
1976-1978

'Station
i

Year Parameter 0 1 2 3 4 5 Total

a1976 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

b
1977 Number of individuals 250 1049 175 127 108 339 2048

y
,

* - Percentage composition 12.2 51.2 8.5 6.2 5.3 16.6 100.01

m
Y b" 1978 Number of individuals 532 520 346 221 377 517 2513
S Percentage composition 21.2 20.7 13.7 8.8 15.0 20.6 100.0

Total Number of individuals 925 1693 611 418 564 1006 5217<

Percentage composition 17.7 32.5 11.7 8.0 10.8 19.3 100.0

k

a
|

10 months sampling.

b'-

12 months sampling.
1

4

_ _ _ _ _ _ . . _ _ _ _
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$Table 2.2A-29i '
cont'd

!
' TOTAL NUMBER OF FISHES COLLECTED BY TRAWL-

(ONE 15-MINUTE TRAWL PER STATION PER MONTH)i
ST. LUCIE PLANT '

-

J 1977
1

.

>Date and station
j 6 Jan 22 Feb 16 Mar 26 Apr 17 May

!. Taxon 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5- 0 1 2 3 4 5
-

.i
j seatrout

3 1other croakers
i flatfisha 1 2 1 2 1 1 9 19 1 6 1 3 7' 1 1

! grunt 1 4 1 1 2 1 1 2

w searobin,'

i 'm scorpionfish 3 5 2 3- 1 1 1 3 1 3 2 4
9- 1 2 1 i

-[ sand perch
2mojarraw

cusk-eel. 2 2 1 3 1 .1
, *'

lizardfish 1 .3 1 2 1 1 1

i other fish 1 5 1 22 1 4 4 2 3 1 3 1 3 4 5 2
J

i
TOTAL FISH 3 8 8 2 9 11 1 23 0 2 11 0' 0 -5 -0 15 0 23 0 1 4 2 0 4 12 20 9 13 8 5"

i

?' a Flounder, sole, tonguefish.
:

i ,

,

5

i

.

r

1

-!.

i
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iTable 2.2A-29
cont'd <

'

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL
(0NE 15-MINUTE TRAWL PER STATION PER MONTH)

ST. LUCIE PLANT
1

| 1977
.

Date and station
20 Jun 20 Jul 24 Aua 19 Sep 20 Oct'

Taxon 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

seatrout
other croakers 1 1

"

flatfisha 2 9 8 10 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

^

to .searobin,

y scorpionfish . 4 6 4 2 3 1 2 1 1 7 12 1 4 3 2 7 1 1 3 7
4 sand perch 1- 19 111112 415 1 3 2 1 2 1 12 3 20 5

,

; !d mojarra 6 1 4 16 1 3 2 81 9 2

i cusk-eel 1 3 1 1 4 1 1 1 1 1

; lizardfish 1 1 2 1 1 3 34 3 1 2 1 1

} 'other fish 6 4 2 5 1 3 5 7 6 9 2 10 4 2 43 6 1 1 2 12 8 4 7

1 ' TOTAL' FISH 7 10 37 20 35 18 51 89 52 12 8 12 8 22 20 9 6 8 121 23 24 13 12 66 0 9 7 8 7 23

a Flounder, sole, tonguefish.
.

.

J

i

i
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Table 2.2A-29
cont'd

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL'

(0NE 15-MINUTE TRAWL PER STATION PER MONTH)
i ST. LUCIE PLANT

1977

Date and station
9 Nov 14 Dec Total by station

Taxon 'O 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

seatrout 16 536 54 16 536 0 0 0 54
; other croakers '9 232 3 15 232 0 0 1 2

flatfisha 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 96 0 0 2 34j w
, ,

searobin,m

| Y' scorpionfish 17 1 2 29 3 8 3 5 3 7 9 29 28 22 23 59
. E:| sand perch 1 4 14 14 48 2 17 46
* mojarra 1 1 10 106 16 0 0 5 12'

cusk-eel 2 13 1 1 3 1 1 5 20 5 9 3 5-

lizardfish 1 2 6 1 1 2 2 9 22 7 3
other fish 3 12 1 3 44 3 4 3 3 19 80 31 11 26 85

TOTAL FISH '34 824 4 12 5 150 13 15 10 19 7 19 250 1049 175 127 108 339

a Flounder, sole, tonguefish.
,

i

,

i

r
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Table 2.2A-29 r

cont'd i

TOTAL NUMBER OF FISHES COLLECTED BY TRAWL i

(0NE 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
flatfisha 220 10.7 ,.

grunt. 178 8.7
'searobin, scorpionfish 170 8.3

sand perch 141 6.9u
'w mojarra 139 6.8
Y cusk-eel 47 2.3
0 lizardfish 45 2.2 '

* other fish 252 12.3

TOTAL FISH 2,048 100.0
'

a Flounder, sole, tonguefish.

:

i

t
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Table 2.2A-29
cont'd,

TOTAL NUMBER OF INDIVIDUALS AND PERCENTAGE COMPOSITION ,

BY TAXON OF FISHES COLLECTED BY TRAWL
ST. LUCIE PLANT

1976-1977 ;

:

| 1976 1977U

L No. of % No. of %
! 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.,

I scorpionfish 129 19.6 170 8.3
'

sand perch 86 13.1 141 6.9
mojarra 26 4.0 139 6.8

'

cusk-eel 72 11.0 47 2.3
lizardfish 9 1.4 45 2.2 .

Other fish 131 20.0 252 12.3
i \m
i TOTAL FISH 656 100.0 2,048 100.0
.

!- d Total of 10 sampling periods.
b Total of 12 sampling periods,'

c Flounder, sole, tonguefish.

:
i

f
;

,

4

|

i

| \-

!
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Table 2.2A-29
cont'd

taMIR OF Fl$nts COLLECTED Bf TRAd!hG
(Oht 15 Mimuf t TRAA PIR STA?l0h PIR M0him)

5T, IUClE PLANT
1978

I Date end station
! 10 Jaa 14 Feb 25~ Mar Apr W y) 17 Mar

1a noa 0 1 F3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4_l
aAhovy * 8
flatfish 3 7 J 3 i 1 6 10 2 4 3 3 2 5 4 I 2 2 3 9 5 13 9 8 4 4 13 3 5
searobin, scorpionfish 8 6 4 2 2 1 1 5 1 2 9 3 2 4 2 16 2 1 10 4 5 5 5 5
grunt 4 4 2 15 8 2 6 2 2 2 8 1 icusk-eel 2 13 3 5 1 2 8 6 3 1 2 2 3 1

'

sea trout 1
other croakers 4 1 2 2 3 1 1 1pojarra i I
sand perch 1 1 1lizard fish 1 1 3 2 1 2 1 2 1 3 1 1 1 1 1
other fish 3 2 3 1 3 3 2 4 I I 9 1 1 4 2 3 17 5 3 15 12 4 5 3 4 3 7 '

,

Yotal fish 26 34 12 13 7 10 36 37 9 8 5 25 7 5 8 15 2 9 15 37 13 33 26 15 27 22 12 23 12 19
1

Date and station~

25 Jun 25 Jul 23 Aug 28 Sep Oct (5 how)f anon 0 1 F3 4 5 0 1 2 37 7 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
anchovy ' 21 3 1 155 34 17 23 17riatfish 1 7 19 14 4 2 1 6 1 6 1 5 !? 2 4 15 3 5 14 9 2 1 3searobin, scorpionfish 5 5 14 12 4 1 1 2 3 1 2 2 4 16 ,7 1 25 3 3 12 1 5 14grun t il I 5 80 1 34 11 7 2 14 8 3 1cush-cel 1 3 3 2 1 1 2 1 3 1 12 6 8 17 7 15 10seatrout 8 26 29 2 7 87other croakers 7 1 4 6 18 34 1 2mojarra 1 1 2 1 53 1 15 1 1 1

@
sand perch 1 2 4 2 1 1 I 4 11 25 3 1 1lizardfish 2 3 2 2 4 2 2 3 2other fish 2 18 7 4 4 11 4 7 2 3 1 85 I 7 5 3 12 21 15 2 42 17 6 12 4 1 7 6
Total fish 32 19 35 43 35 106 8 10 4 14 6 12 88 37 15 19 7 32 0 144 42 9 156 32 1 % 90 105 31 61 141

Date and station total
16 how 6 Dec Total by station by Percentage$~l~7 3 4 5 0 1 2 3 4 5 F1 2 3 4 5 tavon composition

anchevy ' 45 21 48 2 48 16 200 50 85 19 72 33 459 18.3flatf tsh 5 9 1 6 2 I I 1 33 69 37 7ft $1 34 302 12.0
searobin, scorpf onfish 4 1 1 27 1 3 4 3 1 36 31 37 58 59 72 293 11.7
grunt i I 1 7 5 1 3 51 65 13 0 16 118 263 10.5
c us t -ee l 7 7 1 1 1 40 2 28 44 22 20 33 55 202 8.0
seatrout 3 13 11 40 29 2 7 87 176 7.0
other croakers 10 10 4 2 42 54 8 0 6 4 114 4.5mojarra 2 I I 4 58 2 0 15 4 83 3.3sand perch 1 5 4 15 1 25 11 61 2. 4lizardfish 3 2 4 10 17 9 5 47 1.9
other fish 3 2 5 I I 10 6 14 32 5 4 120 101 88 26 84 94 513 20.4
Total f tsh ?? 64 55 5 52 107 20 21 36 8 8 9 532 520 346 221 377 517 2513 100.0

q * Flounder, sole, ton 9uefish.

@
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X Table 2.2A-29
'' t cont'd

. NUMBER OF INDIVIDUALS, SIZE AND PERCENTAGE COMPOSITION
OF FISHE5 COLLECTED BY TRAWLING

ST. LUCIE PLANT,

1978

Range of Percentage composition
Number of standard Total Nuster of Total:

| Species individuals lengths (nei) weight (a) 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

i bank cusk-eel 144 57-270 6130 5.7 9.7'

leopard searobin 137 36-186 4334 5.5 6.9
pigfish 73 40-213 8957 2.9 14.2
flounder (s. robinst) 71 15-113 510 2.8 0.8
sea catfish 69 134-296 10605 2.7 16.8
Sand perch 61 11-128 189 2.4 0.3

i eyed flounder 59 22-134 681 2.3 1.1
lane snapper 56 17-154 206 2.2 0.3

'

mojarra 54 15-34 17 2.1 <0.1
barbfish 52 21-144 518 2.1 0.8
flounder 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 Itzardfish 38 31-288 2618 1.5 4.2
blotched cusk-eel 36 91-249 1637 1.4 2.3,.

|. banded drum 29 17-100 64 1.1 0.1' kingfish (menticirrhussp.) 23 17-36 10 0.9 <0.1
sand drum 23 23-183 876 0.9 1.4,

j seatrout 22 6-34 8 0.9 <0.1searobin 22 9-27 11 0.9 <0.1cusk-eel 22 38-88 23 0.9 <0.1
twospot cardinalfish 21 14-30 9 0.8 <0.1O Atlantic midshipman 20 22-107 149 0.8 0.2

,

stargazer 20 27-42 11 0.8 <0.1
a

spotfin mojarra 20 ' 18-65 36 0.8 0.1planehead filefish 19 10-106 158 0.8 0.3Atlantic spadefish 18 78-149- 2196 0.7 3.5Seminole goby 18 17-36 10 0.7 <0.1
.

blackwing searobin 16 27-168 672 0.6 1.1bronze cardinalfish 15 11-35 10 0.6 ~ <0.1j bigeye stargazer 14 25-72 23 -0.6 <0.1dusky flounder 13 58-220 907 0.5 1.4star drum ~ 13 28-71 58 0.5 0.1' spottedfin tonguefish 13 76-125 167 0.5 0.3offshore tonguefish 12 104-132 200 0.5 0.3
;. blackedge moray 11 135-343 424 0.4 0.7
3 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 0.6gray triggerfish 8 18-142 472 0.3 0.7high-hat 8 15-38 8 0.3 <0.1silver jenny 8 24-115- 177 0.3 0.3
e
'

smoothhead scorpionfish 7 42-119. . 186 0.3 0.3scorpionfish 7 80-109 209 0.3 0.3blackcheek tonguefish 7 109-142 153 0.3 0.2bandtooth conger 6 82-276 79 0.2 0.1palespotted eet 6 198-315 54 ' O.2 0.1round herring 6 25-28 1 0.2 <0.1'snapper 6 14-?2 4 0.2 <0.1cardinalfish 6 10-26 5 0.2 <0.1goby . 5 17-35 .2 0.2 <0.1croaker 5 12-19 2 0.2 .<0.1bay whiff 5 65-116 $4 0.2 0.1gulf kingfish 4 149-273 681- 0.2 1.1i sheepshead 4 217-263 2150 0.2 . 3.4i ~ gulf flounder 4 195-244 663 0.2 1.1naked sole 4 92-139 178- 0.2 0.3 .I whiff '4 .23-39 3 0.2 <0.1 -
'

pygmy sea bass 4 29-31 3 0.2 <0.1,

lesser electric ray- 3 '71-175 344 0.1 0.5striped 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

NL#eER 0F INDIVIDUALS. SIZE AND PERCENTAGE C0w05ITION
OF F15HES COLLECTED BY TRAWLING

ST. LUCIE PLANT
1978

'

Range of Percentage composition
Number of standard Total Nwnber of Total

Species individuals lengths (sun) wetoht (c) 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 pompano 2 213-214 622 0.1 1.0
oce11ated flounder 2 83-233 297 0.1 0.5
suusner 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 f11ef f sh 2 365-368 1360 0.1 2.2
flamefish 2 15 2 0.1 <0.1spotted goatfish 2 38-42 2 0.1 <0.1
bull pipefish 1 141 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 0.1flying gurnard 1 47 3 <0.1 <0.1bandtaff 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
bluelfp parrotfish 1 37 1 <0.1 <0.1parrotfish 1 18 1 <0.1 <0.1queen triggerfish 1 109 60 <0.1 0.1

,

\ chubbyu 1 12 1 <0.1 ' <0.1dwarf wrasse 1 11 1 <0.1 <0.1short bigeye 1 47 7 <0.1 <0.1snook 1 749 6700 <0.1 10.6whitebone porgy 1 127 70 <0.1 0.1blackfin cardinalfish 1 14 1 <0.1 <0.1northern Sennet 1 34 1 <0.1 <0.1scrawled cowfish 1 73 26 <0.1 <0.1southern kingfish 1 167 79 <0.1 0.1black dru.a 1 292 640 <0.1 1.0Atlantic croaker 1 167 72 <0.1 0.1margintati conger 1 130 3 <0.1 <0.1Atlantic bunper 1 16 1 <0.1 <0.1striped mojarra 1 172 182 <0.1 0.3black sea bass 1 54 4 <0.1 <0.1unidentified fishes 127 7-27 10 5.1 <0.1
Total fishes 2.513 - 62.986 100.0 100.0

%-

} |

'

,/%
\
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Table 2.2A-30
,

PERCENTAGE COMPOSITION OF THE MAJOR CATEGORIES OF FISH LARVAE
BY STATION AND SEASON>

ST. LUCIE PLANT '

1976-

,

Station
i Season Category 0 1 2 3 4 5 11 12

Spring Gerreidae 4.4 3.4 5.9 6.0 4.6 3.4 1.5 14.0
(MAR,APR,MAY)

Sciaenidae 0.1 0.1 1.0 2.4 1.3 0.5,

Blenniidae 17.2 7.9 16.1 18.4 16.1 23.8 5.3 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
Carangidac 3.4 0.2 18.1 8.' 9 10.6 4.9w

,

'

y Gobiidae 0.2 0.1 0.4 0.8 0.4 0.2 2.2

{ Pleuronectiformes 0.2 0.1 0.1 0.1 0.2 1.7
4

Gobiesocidae 0.5 0.1 0.2 0.1 1.9 4.5;

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
All others 8.6 5.5 14.2 9.0 3.9 15.4 11.1 25.7

-

-
;

t

#

. _ _
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF'THE MAJOR CATEGORIES OF FISH LARVAE
BY STATION AND SEASON

ST. LUCIE PLANT
1976

Station i
Season Category 0 1 2 3 4 5 11 12 |

l

Sumer Gerreidae 10.6 5.7 27.4 18.1 24.5 14.7 5.3
'

(JUN, JUL, AUG) Sciaenidae 2.0 6.0 3.4 1.1 4.1 2.1 12.7
Blenniidae 11.4 8.2 9.3 10.1 5.2 6.0 7.9 14.5
Tetraodontiformes 22.6 3.5 3.1 4.2 3.2 9.1 2.1
Clupeiformes 28.6 49.7 18.1 37.6 39.2 ?9.6 66.8 27.3

p Carangidae 0.7 1.5 0.3 2.3 0.5 3.1

y Gobiidae 1.2 1.9 2.0 2.2 2.5 3.3 25.4

y Pleuronectiformes 1.1 2.4 2.5 0.9 0.5 2.7 9.5
Gobiesocidae 0.6 0.2 0.3 0.3 1.0
Dactyloscopidae 0.6 2.0 0.9 0.9 0.5 1.9 1.0
Serranidae 3.0 0.3 0.6 5.4
Scorpaenidae 2.3 0.5 0.2 1.0
Atherinidae 2.8 8.2 1.7 3.9 5.7 9.1

All others 16.8 12.2 27.7 15.9 16.3 16.4 3.2 14.5

_ _ _ _ _ _ _ _ _ - -
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Table 2.2A-30
' cont'd

PERCENTAGE COMPOSITION OF THE MAJOR CATEGORIES OF FISH LARVAE
BY STATION AND SEASON'

j ST. LUCIE PLANT ,

1976
,

! !
r.

Station f
|
| Season Category 0 1 2 3 4 5 11 12 .

>

a ae 7 37 .8 2 6EP,OCT,NOV') .

: Blenniidae 0.4 1.6 6.3 0.4 1.8 1.6 0.7 11.2 i
{

: Tetraodontiformes 0.2 0.5 0.6 1.2 0.4 1.4 0.4
^

Clupeiforines 5.6 11.2 5.4 1.3 13.8 2.5 94.1 63.6

! Carangidae 23.2 5.6 18.0 21.5 33.4 47.4 0.4 2.9w
-

i
S' Gobiidae 0.1 0.1 0.1 0.1 2.9

f h Pleuronectiformes 1.2 7.0 0.6' O.4 0.8 1.7 3.0 6.3
,

| Gobiesocidae 0.1 0.2 0.1 0.1 0.1 0.2 |
4

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 0.1 0.4 8.7 ,

I All others 3.2 3.8 1.8 2.6 2.8 2.8 1.4 1.4
7

i -

!
;

.

!

:

4
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Table 2.:M-30
cont'd

PERCENTAGE CCMPGSITION OF THE NAJOR CATEGORIES CF FISH LARVAE
EY STATION

ST. LUCIE PLANT
WINTER (DECENBER 1976-FEBUARY 1977)

******************=*********************************************
STATION

*************e********************************s

CATEGORY 0 1 2 3 4 5 11 12
****************************************************************
GERREIDAE 1.3 0.3 5.4 6.4 0.9 2.2 7.7 5.3
SCIAENICAE 1.4 C.7 9.1 22.7 0.6 2.7 19.2 5.3
8LENIIDAE 0.8 0.6 5.5 6.2 1.4 1.0 26.9 47.4
TETRAOCONTICAE 0.0 0.0 0.5 0.3 0.0 0.2 0.0 0.0

m CLUFEIFORMES 95.0 96.2 70.3 49.4 93.6 89.8 23.1 26.3
i> CARANGIDAE 0.0 0.C 0.9 0.8 02 0.2 0.0 0.0
Y GOBIIDAE 0.4 0.4 0.5 0.8 0.4 1.2 7.7 5.3,

$ BOTHIDAE 0.1 0.2 0.3 0.1 01 0.4 0.0 3.3"
GOBIESOCIDAE 0.0 0.C 0.7 0.0 0.0 0.1 0.0 0.0
OPHIDIIDAE 0.2 0.1 2.1 5.6 0.9 0.9 0.0 0.0
SERRANICAE 0.C O' 0 0.4 0.1 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
ATHERINIDAE '

. . . . . . . .

ALL CTHER LARVAE 0.8 1.5 4.4 72 1.6 1.2 15.4 10.5******************'**********************************************

,
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Table 2.2A-30
cont'd

PERCENTAGE CCMPOSITICN CF THE MAJOR CATEGORIES OF FISH LARVAE |

EY STATION,

ST. LUCIE PLANT
SPRING (MARCH 1977-MAY 1977)

****************************************************************
STATION

**********************************************
CATEGORY 0 1 2 3 4 5 11 12
****************************************************************

w GERREICAE S.8 20.6 12.4 8.7 10.5 24.7 0.0 0.0
'

N SCIAENIDAE 0.0 0.0 3.4 1.1 2.0 0.0 0.0 0.0
Y BLEh!!DAE 2.2 1.9 1.5 7.5 14.7 34.1 0.0 0.0
S TETRAODONTICAE 5.5 2.9 7.2 6.3 5.9 1. 0 0.0 0.0"

CLUPEIFORMES 40.3 59.4 37.1 57.2 22.0 24.7 94.6 100 i

CARANGIOAE 5.5 1.4 0.0 0.7 2.4 0.0 5.4 0.0 1

GOBIICAE 0.0 0.C 1.8 0.9 1.5 25 0.0 0.G
BOTHIDAE 0.8 0.0 0.0 0.0 2.2 2.0 0.0 0.0

| OPHIDIIDAE 7.5 C.C 1.8 0.7 24 0.0 0.0 0.0
SERRANIDAE 1.3 2.5 3.1 3.7 2.1 2.6 0.0 0. 0
SCORPAENIDAE 2.7 0.C 14.7 1.4 0.0 0.0 0.0 0.0
ATHERINIDAE 1.3 0.C 0.0 0.0 0.0 0.0 0.0 0.0
ALL CTHER LARVAE' 24.1 11.3 17.0 11.8 34.5 8.5 0.0 0. 0
****************************************************************

l

I

.
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Table 2.2A-30
cont'd

PERCENTAGE CCMPOSITION CF THE MAJOR CATEGORIES OF FISH LARVAE
EY STATICA

ST. LUCIE PLANT
SUMMER (JUhE 1977-AUGUST 1977)

********************************************v*******************
STATI0t1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
CATEGORY 0 1 2 3 4 5 11 12
***************************************s************************
GERREIDAE 2.8 0.5 0.9 3.3 ;9 1.9 0.0 0.0
SCIAENIDAE 0.0 0.2 0.0 1.1 2.1 3.3 0.0 0.0

." BLENIIDAE 1.4 0.5 0.9 1.0 0.5 0.8 0.0 0.0
$ TETRA 000NTICAE 2.3 1.5 0.8 1.3 1.8 0.5 0.0 0.0
0 CLUPEIFORMES 82.9 81.1 93.0 74.8 E71 85.5 92.3 94.7
$ CARANGICAE 0.0 0.0 0.1 0.0 0.3 0.2 0.0 0.0

GOBIIDAE 3.1 4.4 1.8 5.4 1.3 2.2 0.0 5.3
BOTHIDAE 0.9 2.0 0.2 0.4 0.3 0.4 7.7 0.0
GCBIESOCIDAE 0.0 0.0 0.0 0.3 0,0 0.3 0.0 0.0

I CPHIDIICAE 0.0 1.5 0.4 0.4 0.0 0.3 0.0 0.0
SERRANIDAE 1.7 1. C 1.1 1. 0 0.1 1.8 0.0 0.0
SCORPAENIDAE 0.0 2.3 0.0 0.6 0.2 0.2 0.0 0.04

ALL CTHER LARVAE 4.8 4.6 0.9 5.1 1.9 2.7 0.0 0.04

****************************************************************
<

i

- - . - _ - _ _ _ _ _ _ _ _ _
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Table 2.2A-30
cont'd'

PERCENTAGE CCMPCSITICh CF THE PAJCR CATEGORIES CF FISH LARVAE
BY STATICN

ST. LUCIE PLANT
FALL (SEPTEMBER 1977-NCVEMBER 1977),

!

****************************************************************
STATION

**********************************************
CATEGORY 0 1 2 3 4 5 11 12
****************************************************************

w GERREIDAE 9 .1 2.1 6.8 2.8 9.5 3.8 0.0 0.0
L SCIAENIDAE 10.S 9.3 5.9 3.6 4.7 6.7 0.0 0.0
Y BLENIICAE 22 0.2 3.9 1.5 1.2 1.4 0.0 0.0
D| TETRAODONTICAE 2.8 1.7 5.8 0.3 8.4 4.3 0.0 0.0

CLUPEIFORMES 57.6 69.9 29.9 68.3 52.7 40.1 0.0 0.0
CARANGIDAE 1.9 1.4 6.4 5.7 3.2 10.5 0. 0 0.0
GOBIIDAE 3.5 1.2 5.3 3.6 1.7 6.0 0.0 0.0 |
BOTHIDAE 2.5 9.0 5.7 0.8 1.4 2.6 100 100 1

GOBIESOCIDAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OPHICIIDAE 5.3 2.5 17.8 6.1 10.9 8.0 0.0 0.0
SERRANIDAE 0.0 0.4 0.0 0.6 0.0 4.1 0.0 0.0
SCORPAENIDAE 1.2 0.7 3.1 0.0 0.0 6.4 0.0 0.0
ALL OTHER LARVAE 2.8 1.5 9.4 6.6 6.3 6.1 0.0 0.0
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

. - - - - - - _ _ . - -
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Table 2.2A-30
cont'd

;

PERCENTAGE COMPOSITION OF LARVAL FISH TAXA'

BY STATION
l ST. LUCIE PLANT

WINTER (14 DECEMBER 1977-19 MARCH 1978)

i esseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
STATION

esseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
TAXON O 1 2 3 4 5 11 12
..esemenemmeneenesonesee...........eeeeeeeeeeeeeeeeeeeeeeeeeeen.i

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

CARANGIDA.E 1.9 0.0 1.0 1.1 0.9 0.0 0.0 0.0

GERREIDAE 09 0.3 0.0 0.0 1.8 0.0 12.5 0.0m
- w SCIAENIDAE 12.1 8.4 24.7 26.2 10.0 10.8 12.5 42.9*

Y POLYNEMIDAE 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0

0 DACTYLOSCOPIDAE 6.5 0.8 8.2 43 0.0 3.6 0.0 0.0

BLENNIIDAE 2.8 0.8 1.0 1.1 2.7 7.2 0.0 0.0#

GOBIIDAE 0.9 1.4 3.1 9.6 0.9 7.2 0.0 0.0

SCORPABNIDAE 0.9 0.0 1.0 37 0.9 0.0 0.0 0.0

FLATFISHES 0.0 0.3 8.2 1.1 0.0 1.2 12.5 0.0

PLECTOGhATHS 0.0 0.0 1.0 1.1 09 2.4 0.0 14.3
ALL OTHER LARVAE 16.8 9.2 13.4 15.0 10.0 10.8 12.5 0.0
eseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees;
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF LARVAL PISH TAXA
BY STATION

ST. LUCIE PLANT
SPRING (20 MARCH 1978-20 JUNE 1978)

........................................eeeeeeeeeeeeeeeeeeeeeeen
STATION

ee...eeeeeeeeeeeeeeeeeeeeeeeeeeense......eseme.
TAXON O 1 2 3 4 5 11 12
...............................eeeeeeeeeeeeeeeeeeeeeeeeeeeeeesee
CLUPEIFORMES 90.6 88.8 85.9 77.4 82.6 89 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 91 35 4.5 3.6 1.5 5.1 0.0w
SCIAENIDAE 0.3 1.4 2.1 0.8 4.2 1.2 1.5 5.3g
DACTYLOSCOPIDAE 0.3 0.0 1.7 1.9 2.3 0.9 0.5 0.0

,

0 BLENNIIDAE 2.1 0.1 1.5 6.0 2.6 4.3 7.2 5.3
" GOBIIDAE 0.2 0.0 1.7 0.8 1.3 0.3 3.6 53

SCORPAENIDAE 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

FLATFISHES 03 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 OTHER LARVAE 3.3 0.4 2.3 6.0 2.6 1.2 11.8 15.8
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .

,

O

t

. - - _ _ - - _ _ -



. _ _ - , ,

' '

(a
'

) ') '
N./

\

|

I

SL2-ER-OL
s

i

.
'

L. ,

,

Table 2.2A-30
cont'd'

4

*
- PERCENTAGE COMPOSITION OF LARVAL FISH TAXA

BY STATION*

ST. LUCIE PLANT'

,
SUMMEf6 (21 JUNE 1978-22 SEPTEMBER 1978)

esseeeeeeeesseeeeeeeeeeeeeeeezesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
STATION

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
TAXON O 1 2 3 4 5 11 12
seeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenesee
CLUPEIFORMES 66.0 55.1 73.5 57.4 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 0.4 0.9 0.2 03 0.0 0.0

CARANGIDAE 1.3 4.2 1.1 1.5 03 6.0 0.0 0.0
2 GERREIDAE 9.2 9.3 8.6 12.6 10.1 10.8 0.0 0.0"

-

$ SCIAENIDAE 5.0 1.7 3.a 4.1 1.6 0.8 0.0 0.0

h DACTYLOSCOPIDAE 30 1.6 0.8 2.6 1.7 13.2 0.0 0.0

w BLENNIIDAE 1.7 4.4 4.0 32 6.6 7.7 0.0 0.0

GOBIIDAE 0.3 3.2 1.9 5.0 0.9 5.1 0.0 0.0

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 50.0 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'
senesessensenesonessessesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

i

1
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Table 2.2A-30
cont'd

PERCENTAGE COMPOSITION OF LARVAL FISH TAIA
BY STATION

ST. LUCIE PLANT
FALL (23 SEPTEMBER 1978-28 NOVEMBER 1978)

enesesseesseeeeeeeeeeeeeeeee.... ..esene.......ee....se ... eene ,

STATION
e. eeeeeeeeeeeen....eeeeee....es.. sene.... sees

TAXON O 1 2 3 4 5 11 12
eseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeees
CLUPEIFORMES 74.5 76.9 36.8 28.8 10.2 40.6 0.0 0.0

GOBIESOCIDAE 0.0 0.0 2.6 0.0 1.7 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 3.8 1.7 0.0 0.0 0.0

CARANGIDAE 0.7 0.9 10.5 1.9 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

0 DACTYLOSCOPIDAE 1.4 0.0 15.8 17 3 18.6 3.1 0.0 0.0

$ BLENNIIDAE 1.4 0.0 53 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 31 0.0 0.0
ALL OTHER LARVAE 1.4 1.9 10.5 9.6 8.5 9.4 0.0 0.0
esseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenseeeeeeeeeeeeeeesseeemene

,

1
i

,

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ ____
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Table 2.2A-31
,

ANALYSIS OF VARIANCE:
EGG DISTRIBUTION AT STATIONS 0 - 5 BY SEASON

ST. LUCIE PLANT
1977

Season Source DF_ Sum of squares Mean square

Winter Model 5 2450.23066326 490.04613265
Error 66 20805.87951359 315.24059869
Corrected total 71 23256.11017685

Source DF Type I SS F value PR > F

Station 5 2450.23066326 1.55 0.1843

Season Source DF Sum of squares Mean square

Spring Model 5 2596.51143285 519.30228657
Error 65 23831.11567317 366.63254882
Corrected total 70 26427.62710602 __

Source DF Type I SS F value PR > F

Station 5 2596.51143285 1.42 0.2293

Season Source DF Sum of squares Mean square

Summer Model 5 1823.34219367 364.66843873
Error 54 9338.11900295 172.92812968
Corrected total 59 11161.46119662

Source DF Type I SS F value PR > F

Station 5 1823.34219367 2.11* 0.0777

Season Source DF Sum of squares Mean square

Fall Model 5 9.44608719 1.88921744
Error 88 126.95678021 1.44269068
Corrected total 93 136.40286740

Source DF Type I SS F Value PR > F-

Station 5 9.44608719 1.31 ~0.2666
;

* Significant at a = 0.10.

O
2.2A-255

.
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Table 2.2A-31 l

cont'd

DUNCAN'S MULTIPLE-RANGE TEST:
SUMMER DISTRIBUTION OF EGGS AT STATIONS 0-5,

ST. LUCIE PLANT
1977 |

J

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DTFFERENT.

ALPHA LEVELS.05 DFiS4 MSz0.336318

.N GROUPING MEAN N STA$
h A 16.220653 10 0s'

R 2.004158 to 2
8
8 1.903364 10 5 !

C 1.350259 to 4
C
C 1.212331 10 1
C '

C 0.861241 to 3
i

k

. - _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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(d) Tabic 2.2A-31
cont'd'

ANALYSIS OF VARIANCE:
LARVAL DISTRIBUTION AT STATIONS 0 - 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 71 246.56593010 __

Source DF Type I 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

,o Source DF Type I SS F value PR > F
| )
V Station 5 1.18766380 0.40 0.8479

Season Source DF Sum of squares Mean square

Summer Model 5 18.21'19054 3.64243811
Error 54 113.00158667 2.09264049
Corrected total 59 131.21477721

Source DF Type I SS F value PR > F

Station 5 18.21219054 1.74 0.1401

Season Source DF Sum of squares Mean square

Fall Model 5 2.08539346 0.41707869
Error 88 17.99035855 0.20443589
Corrected total 93 20.07575201

Source DF Type I SS F value PR > F

Station 5 2.08539346 2.04* 0.0799

* Significant at a = 0.10.
p
% ,/

2.2A-257
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! Table 2.2A-31
| cont'd

DUNCAN'S MULTIPLE-RANGE TEST:
WINTER AND FALL DISTRIBUTION OF LARVAE AT STATIONS 0-5

ST. LUCIE PLANT
1977,

1

WINTER 1976-1977
MEANS WITH THE SAME LETTFR ARE NOT SIGNIFICANTLY DIFFERENT.

ALPHA LEVELS.05 DFs66 MSz3.25426,

GROUPING MEAN N STA

A 2.033758 12 0
A

B A 1.321229 12 1

R A

R A 0.740972 12 4
8 A

R A 0.478467 12 5
R

R 0.206096 12 2

R 0.168346 12 3

FALL 1977
ALPHA LEVELS.05 0FsAA mss 4.0E-04

GROUPING MEAN N STA

A 0.520724 16 1

R 0.314102 15 0
R
R 0.313313 16 3

C 0.193173 15 5

0 0.098756 16 2
n
0 0.096680 16 4

!

O 2.2A-258d i

.

,
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O Table 2.2A-31'

i cont'd
i ANALYSIS OF VARIANCE: !

COMPARIS0N OF EGG AND LARVAL DENSITIES AT STATIONS 0 THROUGH 5
ST. LUCIE PLANT

14 DECEMBER 1977 THROUGH 28 NOVEMBER 1978'

| EGGS e

i 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 I 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 44.551504964

Source DF- Type I SS F value PF > F

Station 5 3.14696024 4.06- 0.0015"

a
Significant.

,

.,

,

' 2.2A-259

_ - - _ . . , _ _ , _ . _ _ _ . _ . , _ _ _ , . _ - .. _ _ __ . _ _ - _ - . - _ _ ,-



SL2-ER-OL

[
'

\

Q/ Table 2.2A-31
cont'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 1.59077903Error 54 22.59637263 0.41845135Corrected total 59 30.55026776

Source DF Type I SS F value PR >F
Station 5 7.95389513 3.80 0.0052 a

Season Source DF Sum of squares Mean square
Spring Model 5 16.30101913 3.26020383Error 66 107.78387283 1.63308898Corrected total 71 124.08489196(

() Source DF Type I 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 1.57127670Error 63 93.08392435 1.47752261Corrected total 68 100.94030786

Source DF Type I SS F value PR > F
Station 5 7.85638351 1.06 0.3895

Season Source DF Sum of squares Mean square

Fall Model 5 2.60426368 0.52085274Error 66 42.18331174 0.63914109Corrected total 71 44.78757342

Source DF Type I SS F value PR > F
Station 5 2.60426368 0.81 0.5451

a
/ significant.

2.2A-260
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O Table 2.2A-31
cont'd

: DUNCAN'S MULTIPLE-RANGE TEST:
WINTER DISTRIBUTION OF EGGS AT STATIONS 0 THROUGH 5

! ST. LUCIE PLANT

] 14 DECEMBER 1977 THROUGH 19 MARCH 1978

1

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT

!, Alpha Level =0.05 DF=S4 MS=0.418451

1

Grouping Geometric mean N Station
;

A 4.632 10 1,

B 2.119 10 5,

:

B 1.488 10 0

8 1.270 10 2
i

| B l.044 10 4

B 0.909 10 3

,

;

e

|

|

!
.

;

l

O
2.2A-261
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Table 2.2A-31
cont'd

ANALYSIS OF VARIANCE:
LARVAL DISTRIBUTION AT STATIONS 0 THROUGH 5 BY SEASON

ST. LUCIE PLANT
1977-1978

Season Source DF Sum of squares Mean square

Winter Model 5 0.54502388 0.10900478
Error 54 3.40530930 0.06306128
Corrected total 59 3.95033318

Source DF Type I SS F value PR > F

Station 5 0.54502388 1.73 0.1428
>

Season Source DF Sum of squares Mean square

i Spring Model 5 3.78936543 0.75787309
e~'s Error 66 14.27378698 0.21626950
f

( ) Corrected total 71 18.06315241

Source DF Type I SS F value PR > F
a

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 I SS F value PR > F

Station 5 0.16096942 1.70 0.1470

> ( _.s) a Significant.

2.2A-262
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Table 2.2A-31
cont'd

DUNCAN'S MULTIPLE-RANGE TEST:
DISTRIBUTION OF LARVAE AT STATIONS 0 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 MS=0.155073

Grouping Geometric mean N Station

A 0.765 46 1

B 0.486 46 4

B 0.365 44 0

8 0.345 46 2
I

B 0.324 46 5

B 0.285 45 3O
3

i

!

l
.i

; O
,
>

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

DUNCAN'S MULTIPLE-RANGE TEST:
SPRING DISTRIBUTION OF LARVAE AT STATIONS 0 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 1;

B 0.610 12 0

B ~0.591 12 4

B 0.560 12 2
'

B 0.405 12 5

B 0.257 12 3,

:

.|
!

'"
!
i

|

O
2.2A-264 I
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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 /m3

8water temperature 82 0.408

salinity 83 0.076

adissolved oxygen 107 0.263

turbidity 70 -0.077

percent transmittance 54 0.176

Eggs /m3

awater temperature 83 -0.335

salinity 83 -0.113

adissolved oxygen 82 0.363

turbidity 70 0.073

percent transmittance 73 0.043

a Significant at a = 0.001.

|

2.2A-265
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Table 2.2A-32
cont'd'

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

1977,

j EGGS LARVAE DO TUR8 TEMP SALINITY

EGGS 1.00000 =0.04155 0.18020*-0.11094*-0.24271* 0.01413
0.0000 0.4757 0.0033 0.0558 0.0001 0.8093

298 297 264 298 286 294

LARVAE 1.00000 -0.21176* 0.13605*-0.07265 -0.04909"
0.0000 0.0005 0.0190 0.2214 0.4024-

y 297 264 297 285 293
m

) $ DO 1.00000 0.14501* =0.57923* -0.04255
0.0000 0.0184 0.0001 0.4946

. 264 264 252 260
;

TURR 1.00000 -0.20870*-0.10261
; 0.0000 0.0004 0.0790
! 298 286 294

TEMP 1.00000 0.11628*
I

0.0000 0.0511
286 282

'

SALINITY 1.00000
0.0000

794

\

*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

ST. LUCIE PLANT
'

14 DECEMER 1977 THROUGH 28 NOVEMER 1978

Dissolved
Eggs Larvae Salinity Turbidity oxygen Temperature _

1.0000 0.14012d d0.33839 -0.01919 0.36144d0.0000ga
Eggs -0.00517

0.0206 0.0001 0.7522 0.0001 0.9325
273c 273 273 273 259 271

Larvae 1.00000 0.04458 0.06039 0.22537d 0.08642
0.0000 0.4632 0.3201 0.0008 0.1560m

273 273 273 259 271
*

, m

$ Salinity 1.00000 -0.04647 0.33965d d;
-0.23411

0 0.0000 0.4445 0.0001 0.0001
273 273 259 271

Turbidity 1.00000 -0.16618d 0.22171 d
0.0000 0.0074 0.0002

273 259 271

dDissolved oxygen 1.00000 -0.19990,

0.0000 0.0012
259 259

'

Temperature 1.00000
0.0000

271
J

.

# orrelation coefficients.C

UProbability . /R/ under H0: RHO = 0.

' Number of observative. .
dSignificant.

_
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Table 2.2A-33

51LPW15C RIGRL5510N PROC (00RE FOR DEPENDENT VARIABLE LOG-Oth5tif CF (GG5
ST. LUCIE PLANY

DECEMBER 19?? - NOVEM3ER 1978

lite I v6titiLt 31 IgitBE3 4 13Ja41 3.Il3h484b

0F 5J9 37 14J6kti titt 53W444 F P4388F

8ttG415583g I 53.51624604 50.51624604 36.62 0.3031
14434 257 336.36256696 1.33532473
83ftL 259 595.670b7503

0 Vttut i f 0 t e u tta IfPt Il 55 7 Pt388F

14ftaCLPI 2.5263271s* a31 0.56413bl4 3.3 9 7til I5 50.58624434 39.62 0.3031
- = _ - = _ __.......=====_ ..............

It! tl3dt 900tL 15 f1t stil I v44ttlLE 930tt puug0.

$ltp 2 valltBLE SALI4tIV Egittt0 R 50uait 0.Islb5752

3F SJa JF SCJanti tt44 53WL4E F P 4 38 67

t t '. 4 t 5 5 8 3 4' 2 78.75979571 Il.084194th 29.8e 3.30368

th43a 256 314.08850679 1.25333443
Inf4L 259 3 9 6.6 7 8 t 9 5 00

l 8 VLLJE S f 3 ( ta us Ifp! || 15 F P430nf

luituttpl 23.75929152
StLigity 0.62738315 3.544b3945 18.275:4367 17.33 1.33318
03 0.45723174 3.0#0n3131 26.1#765333 23.33 3.33318

=_ ...........

. fit 4 5 3dt 430tL 15 fit of57 2 v4416til 400E L 7u040.
i

Sits s vatititt lite felt 4t3 a 50ut4f 3.lsfal%3,
\

OF 504 0F 56Jakti qE44 53unst F Pt3epF

4tG4t15131 3 76.ll26733v 25.4h389773 20.92 0.10318

t 44 34 255 313.295#0122 1.21614667
13ftL 259 . 166.67tb9b00 *

8 v4LJE S f 3 t en PR ff7! Il 15 F P43BDF

lulldCtpl 26.6596B720
54LislIf 0.5310433b 3.163332 74 24.05714578 19.00 0.3831a
33 0.44136643 3.09074318 28.7bil35tl 23.62 3.33)ga
Itt* O.3367bl68 3.38975156 4.58243467 3.77 3.3555 8

...... ... =

fit 450dt 100EL IS IMI stST 3 v 4414 GL E 4J0tL 7 U040. ,

5ftp 4 VARIABLE TUR81DITY ENTERED t SQuant * 0.19772205

3F 5J9 37 10J4Nf3 4t64 53WLtt 7 P43538

| 4tG4t55131 4 16.4551955b 19.11379b8) 15.65 0.30318
E tt 34 254 113.22339945 1.22835897
13f4L ill llb.67859500

8 V4LJE S f 3 t em uk IfPE .I $$ 7 P4 3tpp

14tikCtPI 26.61147515
54Ligify 0.67013928 3. I b l 44 e 73 23.98886493 19.49 0. 30 3 ta
IJ49 0.31236933 3.05076682 0.07250237 0.06 3.507733 0.4b195299 3.09169634 II.6til34th 23.44 3.33318
ftto 0.34757878 3.0205571s 4.35488475 1.34 3.36tb {. . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . - . - - . . ............ - _.- ..... - ___......... j

ifit 4s3dt 900tL In I16 Stif 4 v44ILBLE 430t L 7 0040.

'Significant.

/G'

(s'
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Table 2.2A-33
cont'd

STEPWISE REGRESSION PROCEDURE FOR DEPENDENT VARIA8LC LOG-DINSITY OF LARVAt
ST. LUCit PLANT

DECEM8tA 1977 - NOVEMBER 1978

litP l Vatiallt 00 Enitato a SQuant * 0.0507932b

0F SJ1 if 50Jatti titt 5)Utst 7 pt30pf

4titt55134 1 2.05663764 2.05963764 13.75 3.30358
18431 25 7 19.22135714 0.35261112
1014L 250 41.3196947W

t vilJt 5f 3 f 4kOA ffPt il 55 7 pt3tDP.

thitettPI -0.44352693
a00 0.11106256 3.02974962 2.08963764 13.75 0.303t

Idt aloft 400tt IS Int 5Flf ! V4allett 400tL Fuuto.
#

ggga 3 VAtlASLE TUta10!TY ENTERED g SGutti * 0.064f7572

0F Sun 07 50Jakt$ 9t44 lautti F Pt3ttf

44tGttl5134 2 2.66024924 1.35412462 0.04 0.0032
(4434 256 35.65164555 0.16385228
13ftL 259 48.38959479

5 V4Lut 5 f D E RR 0m itPE 11 55 7 Pt3E>f

Ittt4 CEPT -0.57023373
lutt 0.31373979 3.08755520 0.557bil56 5.77 3.3552 4

00 0.12061332 0.05020940 2.444745th 15.99 0.3038 8
__

fit 4 5 3d8 900tL ll I4E Stil 2 vttin9Lt 930fL Fuut0.
Y

litt 5 Vallattt IEqP taltet0 a 50Ua4E = 0.069:5237

0F 5J4 0F 10Janti tite 53utet F PtJe>F

4tG4tl5131 3 2.87396288 0.96736396 6.35 0.3034 8
E4434 255 39.445911 91 0.15376789
1084L 258 48.31951479

8 vtLUE STO tatlik IfPt il 55 F Pt38DF

lufttCEPl -0.93673130
IJ49 0.02894129 1.0175l704 0.36753775 2.64 0.105500 0.12672044 0.03060877 2.55410738 17.14 3.30314
It9P 0.33033533 3.03743129 0.23563364 3.36 0.2443

i

fit 48144 100tL 15 I4E telt a vt4I49tt 130f L 700s0.

$lte 4 vaaltstt 5tListif Ettt4fD R 5004tt = 0.06979617

0F Sue 3F $0Jants Stau sautat F- P435pF

4t64t55139 4 2.8835432u 0.72358583 4.76 0.30134
tit 3t 254 39.48615159 0.15832545
10ftL 256 48.319bl479

8 V4LUt $10 ERRUE If7E ll 55 7 Pt399F

lufttCEPt -0.15556665
S&Litlif -0.31345919 S.05353673 0.03356033 0.06 0.503FI Ut l 0.02915337 3.01196951 0.43276299 2.66 0 106300 0.12926499 0.03227b37 2.42745167 16.04 0.30384
It4P 0.03799530 3.00723596 '0.19429299 1.22 0.2739

fte st3dt 930tL 15 I4t stSI 4 v44InGLt 9J3tL 7U090.

(% Significant.
/ a

)
\'y/\

I

I
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[ r'^\ 2.3 METEOROLOGYn)* ' ~
2.3.1 REGIONAL CLIMATOLOGY

a

2.3.1.1 General Climate

The subtropical marine type climate of the St Lucie sitQs d:nninated by
the presence 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'

is 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 gereastcoastaldivisionof
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 thunderstorms
or the passage of hurricanes; a distinct dry period occurs from November
through March. The maximum 24 hour precipitagn recorded in the area was15.23 inches during a storm on April 17, 1942

Measurable sn Y47#j(g,

f rozen precipitation during the wintertime unusual for Florida ,

;V 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 rainf all of 34.59 inches with the result
that the worst drought in that region in over 40 years occurred in 1971.'

The
levelofLakeOkeechobei5 PPed to 10.3 feet, only 0.2 feet above the

record minimum of 10.1 feet

Wind speeds agg 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 componen nds dominate in
winter and southerly component winds dominate in summer

.

Severe weather in the St Lucie site area is not uncommon. Table 2.3-1,

i summarizes the average monthly and annual thunderstorm days recorded at
; West Palm Beach during th73yeM N-lh hhstorms occur on an
j average of 79 days a year and are most frequent during the months of
i July and August.

Severe thunderstorms are occasionally accompanied by locally high winds
and ha il. Between 1955 and 1967, 116 cases of surface hailstorms (hail

3/4-inchdiameterorlarger)werergrted;32ofthesehadhailwith
diameters greater than 1-1/2 inches The one degree latitude-.

:fN longitude square in which the site is 1 ed experienced a total of
i( ) 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 one degree latitude-longitude square in which the site is located a
total of 36 tornadoes were reported over the period 1955-1967 which i
cates a mean annual tornado frequency of 2.8 in the one degree square
The mean seasonal and annual number of tornadoes w h have occurred in the
state of Florida during that period are as follows :

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 which have
occurred within 25 miles of f shore and along a 200 mile zone centered at
St Lucie during the pe riod 1952-1973. Of the 178 wategouts identifiedin this table, only 11 were reported to migrate inland Their worst

reported damage was in the " weak torgo" category (estimated wind speeds
of 72-112 mph), as defined by Fujita

Fl o r id a , 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 grms are classified according to their stages
of development as follows :

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 af fected by 65
tropical cyclones. Of these, 25 were classified
tropical storms and seven as tropical depressions !0i # ""*** **

The monthly and
annual distribution of tropical cyclones af fecting 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 vinds and/or
heavy rainfall. Hurricane occurrence is most frequent during September
and October in the site area with paths generally toward the west-
notthwest. The worst hurricane in recent times in the site region
occurred in August 1949. Winds at West Palm Beach reached 110 mph with
gusts to 125 mph before the anemometer was blown away. The high g one-
minete wind speed was estimated at 120 mph with gusts to 130 mph

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 of fshore, 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

2.3-2
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p) as Hutchinson Island, well developed sea breeze conditions result in
i persistent, slightly stable onshore flow.
v

Between August 1,1960, and April 3,1970, there were no high air pollution
potential days rding to data given in the State of Florida Air Imple-
mentation Plan Air pollution potential criteria forgtgologicalconditions 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

2 2suspended particulate 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 ved to be caused
by the operation of a hospital incinerator nearby

2.3.2 LOCAL METEOROLOGY

site characteristics describgin this section are based on long termThe
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.

2.3.2.1 Windsp\>

V 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
the winter months shif ting 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 fronts.
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 is 6.9 mph and the prevailing direction is from the southeast. The
maximum hour averaged wind speed recorded during the two year period was
30.0 mph. Diurnally, offshore winds generally prevail during the night and
early 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
d i rec t ion , the two sensor heights, and the two years of data. The joint

frequency tablgg om which the summaries were compiled are found under
separate 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 maximum temperature during the warmest month, August, is 90.2 F;v

2.3-3
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January, the coldest month has a mean daily minimum temperature of
55.9 F. The mean annual temperature is 74.5 F. The mean diurnal
range, the difference between the mean daily maximum temperature (83.0 F)
and the mean daily minimum temperature (66.0 F) is 17.0 F. The highest
temperature on record between 1937 and 1977 is 101.0 F in July 1942; the

is 27.0%in January 1977.coldest The average annual relative humidity
ts 73.3 percent

At the St Lucie site the average temperature during the two year period
was 72.5 F and the diurnal range was 9.8 F. The mean daily maximum and
minimum temperatures during 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 exceeded 60 percent throughout the year. The average annual
relative 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 compila g of thediurnal statistics, means, and extremes is available elsewhere

2.3.2.3 Precipitation

West Palm Beach has a mean annual precipitation of 62.06 inches ( 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 season. 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 totals are

summarized for West Palm Beach in Table 2.3-14.

TaLle 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 rainf all frog y and duration and precipitation wind
roses are presented elsewhere

2.3.2.4 Fog und Smog

Table 2.3-16 presents heavy fog data for West Palm Beach. On average,
eight days a year when heavy fog occurs and these are mainlythere are

confined to the months between October and April.

Although no onsite fog or smog data are available, West Palm Beach data
i are representative for the site.
1

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 stabig ditions(E, F, G) both occur of the order of 36-45 percent of the time

2.3-4



. - _. . - . . - - - - . - - . --.

i

SL2-E R-OL

./ 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 pe r-
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 af ternoon
mixing heights at Miami, Florid a .

2.3.2.6 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 relativel-y flat terrain makes topographic cross-
sections of little impor tanc e , thus they are not provided.

The presence and operation of the plant is not expected to exert a modify-

IO ing influence on' the normal and extreme meteorological conditions in the
area.

.

.

L
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TABLE 2.3-1

AVERAGE MONTHLY AND ANNUAL THUNDERSMRM STATISTICS
\

State of Florida
Westi Palm Beach, Florida Average Number of

Surface HallAverageNumberog)
'

Occurrenc
Thunderstorm Da{s (1955-1967)N)2Month (1943-1974)

January 1 0.O

February 1 0.1 ;

March 2 1.2

April 3 1.5

May 8 2.5

June 13 1.8

July 16 1.2

August 16 0.2
O

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.

i (b) 3/4-inch diameter and larger.

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

Environmental Data Service.
(2) Pautz, 1969,-Severe Local Storm Occurrences, 1955-1967,;

|- Weather Bureau, Office of Meteorological Operations, Weather Analysis

O s Prediction Division , WSTM FCST 12.

(-)
|

-

|
!

'

:

L
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) TABLE 2.3-2

i
i.

!- MONT!CY DISTRIBUTION OF WATERSPCUTS .

i- WITHIN 25 MILES OFFSHCRE
a ,

'
i

Month Total !,

!

January 6
;

February 5

March 8

! April 4
i4

May 14 ,

; -June 16'

July 51

August 19
;

; September 30

i October 17
i
! November 7
i
: December 1
1 !

'
TOTAL 178

|
t

i

f Reference: U.S. Dept of Commerce, 1952-1973, Storm Data, NOAA, Environmental
i Data Service.

!

!

,

i

i

I

i l
.

i
,i .

!
!
t

I
1

|

,

'
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TABLE 2.3-3
;|

i' MONTHLY DISTRIBUTION OF *ROPICAL CYCLONES

' . AFFECTING THE FLORIDA PENINSUIA
(1900-1963)

Tropical Tropical
Month Hurricanes Storms Depressions Mtal

'

January 0 0 O O

February 0 1 0 1

March 0 0 0 0

April 0 0 0 0

May 0 1 0 1.

'

June 2 2 2 6

i July 2 3 1 6
;.

August 3 9 2 14

'

September 10 5 1 16

October 7 9 1 17

i
November 1 2 0 3

December 0 1 0 1

Annual 25 33 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.

1

!

'
i

i

!
|

'
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TABLE 2.3-4

\
STATE OF FLORDA AND NATIONAL AMBIENT AIR QUALITY STANDARDS

Pollutant Standard

Particulate Matter
3

Annual Geometric Mean 60 ug/m
3

Maximum 24-Hour Concentration * 150 ug/m

Sulfur Oxides
3

Annual Arithmetic Mean 60 ug/m
3

Maximum 24-Hour Concentratien* 260 ug/m
3

Maximum 3-Hour Concentration * 1300 ug/m

Carbon Monoxide
3

Maximum 8-Hour Concentration * 10 mg/m
3

Maximum 1-Hour Concentration * 40 mg/m

Photochemical Oxidants

Maximum 1-Hour Concentration * 160 ug/m

Hydrocarbons
' Maximum 3-Hour (6-9 am) Concentration * 160 ug/m

Nitrogen Oxides

Annual Arithmetic Mean 100 ug/m

*Not to be exceeded morc than once a year

Reference: Sureau of National Affairs, 1977, Environmental Recorter -
State Air Laws, 346:0513

m

__ . _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _
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TABLE 2.3-5

i

AVAILABLE AIR QUALITY MONITORING DATA
x- AT FORT PIERCE, FLORIDA

3Nitrogen Dioxide (pg/m )

S_tandards: Annual Arithmetic Mean 100 ug/m

1975 1976 1977
Locaticn Ann. Ave. Ann. Ave. Ann. Ave.

Fort Pierce

S 6th St. 15 24 26

3Sulfur Dioxide (ug/m )

3Standards: Maximum 3-Hour 1300 ug/m
3Maximum 24-Hour 260 ug/m
3Annual Arithmetic Mean 60 ug/m

1976 1977
Location Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave.,

\s Fort Pierce

S 6th St. 63 8 18 6
Boston Ave. 3 3 6 3,

N 7th St. 7 3 14 3
Seaway Drive Cau 37 4 3 3

3Total Suspended Particulates (ug/m )
3Standards: Maximum 24-Hour 150 ug/m
3

,

Annual Geometric Mean 60 ug/m

1975 1976 1977;

Location Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave. Max. 24-hr. Ann. Ave.

Fort Pierce

N 4th St. 113 55 106 56 136 67
S 6th St. 71 38 66 36 81 38
City M 109 42 78 36 88 43
City W 100 53 110 32 159 58
City F 118 55 145 59 121 49
Boston Ave. 51 34 92 40' - -

[ } N 7th St. - - 59 38 248 42
, \m,/ Seaway Drive Cau - - 48 29 78 31;

Reference: Florida Cepartment of Environmental Regulation

t_ _ _ _ ___ _ -- --. ._ - -
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TABLE 2.3-6
(
( _IONG TERM AVERAGE WIND SPEED AND PREVAILING

DIRECTION AT WEST PALM BEACH, FLORIDA

Average Prevailing
Month Speed (mph)" Direction

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 7.5 ESE

August 7.6 ESE

September 8.6 ENE

October 10.0 ENE

November 10.0 ENE

December 9.9 NNWO
Annual 9.4 ESE

:

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

Reference: U.S. Dept. of Commerce,1977, Local Cli:natological Data -;

Annual Summary with Comparative Data: West Palm Beach, Florida, NOAA,
Environmental Data Service

.

iry
:
i



... - . - -- -. __ . . _ . . - - _ . . _.

1

SL2-ER-OL

TABLE 2.3-7
,

j- |

( 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 7.2 SE

April 7.8 ESE

May 6.7 ESE

June 6.3 SSE

July 5.8 SSE

August 6.5 ESE

September 5.1 SE

Cctober 7.4 NE

November 6.9 N

December 7.8 WNW,

4 Annual 6.9 SE

4

period of record: September 1976 - August 1978

|

|
|

I

f

.
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TABLE 2.3-8

/ ST LUCIE UNIT 2
'''

MEAN WIND SPEED (MPS)
10.00 METERS

1

TIME
PERIOD PASQUILL STABILITY CLASS

A B C D E F G ALL

9/76 2.98 2.72 2.80 2.43 1.66 1.21 2.03-

10/76 3.72 3.84 3.75 3.67 3.37 1.81 1.16 3.41

11/76 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

1/77 4.30 3.94 4.47 4.27 3.41 1.97 1.54 3.65
l

2/77 3.87 3.85 3.54 3.67 2.76 1.17 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 2.34 1.45 - 2.72

! g ~' 7/77 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-

9/77 3.42 2.92 2.99 2.90 2.33 1.10 2.52-

10/77 3.42 3.42 3.20 3.38 3.12 1.89 1.27 3.13

11/77 3.75 3.14 3.18 3.40 2.91 1.38 1.28 3.03

12/77 4.06 3.85 3.56 3.71 3.26 2.06 1.73 3.31

1/78 4.38 3.75 3.53 3.94 3.56 2.40 1.44 3.59

2/78 3.95 4.37 3.97 3.87 3.26 2.17 1.82 3.43

3/78 3.71 3.68 3.14 3.45 2.84 1.72 .97 3.15

4/78 3.61 3.08 3.11 3.59 2.66 1.97 2.35 3.08

5/78 3.55 3.07 3.03 3.31 2.47 1.35 ~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-

9/01/76 -
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 3.34 3.12 3.34 2.74 1.89 1.58 3.04
\m):

! 9/01-76 -
9/31/78 3.81- 3.51 3.46 3.41 2.81 1.84 1.58 3.11

i

l'
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O ST LUCIE UNIT 2
3

MEAN WIND SPEED (MPS)
57.91 METERS

i

' TIME
PER. ICD PASQUILL STABILITY CLASS

A B C D E F G ALL

9/76 5.28 5 31 4.57 4.21 3.72 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 8.56 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

1/77 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-

i

4/77 7.27 8.28 7.15 6.88 6.42 2.99 2.78 6.76

5/77 6.27 5.24 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 5.41 5.55 4.67 5.61-

9/77 4.88 3.86 4.85 4.67 4.42 3.19 - 4.49

10/77 5.19 5.33 5.21 5.56 5.85 3.67 3.24 5.44
.

11/77 6.28 5.23 5.46 6.03 S.75 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 6.88

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 5.38 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 2.58 4.08-

9/01/76 -
8/31/77 6.49 6.01 6.35 5.31 5.37 3.93 3.55 5.59

\'

t] 9/01/77 -
8/31/78 5.86 5.35 5.13 5.53 5.39 4.29 3.48 5.40

e

i
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TABLE 2.3-10

ST LUCIE UNIT 2o
PREDCMINANT DIRECTION

10.00 METERS

TIME
PERIOD PASQUILL STABILITY CLASS

A B C D E F G ALL

9/76 E ESE E E* SSE NNE* E-

! 10/76 ESE NE* ESE NNW SE SW NW ESE

11/76 NNE N N N NNW NNW NNW NNW

12/76 SSE N NNW NNW NNW SSW NW NNW

1/77 N N N NNW NW NW NW NW

2/77 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-

V 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 W SE

4/78 ESE SE ESE SSW SSE NNE NE SSE

5/78 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 -
i 8/31/77 SSE ESE N ESE ESE SSW NNW ESE |
,' I

l 9/01/77 -
| 8/31/78 NNE SE ESE SSW SE NW NW SE
| |

| 9/01/76 -
|\ 8/31/78 NE N E SSW SE NW NW SE

* denotes other sectors with comparable frequencies

|- .

- - - . ., - _ . , . - . - . , . -- , -
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TABLE 2.3-11

*

ST LUCIE UNIT 2-Q/
PREOCMINANT DIRECTICN

57.91 METERS

TIME
PERICD PASQUILL STABILITY CLASS

A B C D E F G ALL
9/76 ESE SE ESE* SE SE WSW SE-

10/76 E E* ENE* NW E SW NW E

11/76 SE N N N NW SSW N N

12/76 SSE N NNW N NNW NNW* NNW NNW I

|1/77 N NNW N NNW NW NW SW NW
2/77 N N N NW NW WNW - NW

3/77 SSE SW N S ESE SSW* - SSE
4/77 SSE ESE E S ESE WSW ESE ESE

5/77 E E E ESE* E WSW* E-

6/77 SE* E SE SSW WSW SSW W* SSW
7/77 E ENE E SE SE SSE - SE\' 8/77 SSE ESE ESE ESE ESE SSE ESE-

9/77 NNE NE ESE SE ESE NW* SE-

10/77 NNE NNE* E E E NNW WSW E

11/77 N E E* NNW SE SSW* W SE

12/77 N N NNW SSW NNW SSW NNE NNW
1/78 NW NNW NW NNW NNW N N NW
2/78 N N NW NNW NW SSW SSW NW
3/78 N ENE* ESE S NNW SE WSW SE

4/78 SSE SSE E SSW ESE ENE* ENE ESE

5/78 NE ENE* SSE ESE E SE E-

6/78 NNE E ESE NE SSE S - SSE

7/78 SE E E SSW SW SSW - ESE*
3/78 NE ESE E ESE ESE SSE - ESE

9/01/76 -
3/31/77 SSE E SE ESE ESE SSW WSW ESE

9/01/77 -
[ 3/31/78 NNE SE E ESE ESE N WSW ESE\

3/01/76 -
3/31/78 SSE E- ESE ESE ESE SSW . WSW ESE

* denotes other sectors with comparable frequencies
.- - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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_
TABLE 2.3-12'

II)NG-T!:RM AVFRAGE AND EXTREME TEMPERATURES AND
_ AVERAGE RELATIVE HUMIDITY AT WEST PAI.M DEACH, FLORIDA

._ ,

-

Average,

Averages f F)* Extreme ( F) Relative s

Month Daily Max Daily Min Mean Highest Iowest Humidity 4
'

January 75.0 55.9 65.5 89 27 73.5 .

February _ 76 0 ~ 56.2 66.1 90 34 71.0
~

~ ^

March ,x7'9.3 60.2 69.8 94 31 69.5
' '

April. 82'.9 64.9 73.9 99 45 66.5
~

-

May '86.1 68.9 77.5 96 53 70.0 -
'

Jun'e - s 8'S .'3 ' ' 72.7 80.5 98 62 77.3'

~'

July 89.6 ;74.1 81.9 101 66 77.0

Au9u's t 90.2 74.4 82.3 98 65 16.8-'

'

September 88.3 1 74.7 81.5 97 66 78.5'

October 84.3 70.1 77.5 93 46 74.5 U'
'Nc,vember 79.5 62.5 71.0 91 36 72.3,

December 76.1 '57.4 66.8 90 30 71.8
.

. _

sAnnual 83.0 ~[66.0' 74.5 w 101 27 73.3
-

,, / x _'N __; -
-

rm a

a a) period of record: 1941-194 '-1

b) period of record: 1937:1977 t U
.

~ q g g
s g ,

'
, - .

'
. s ..

Reference: U.S. Dept. c1|-Commerce, 1977,' Local climatological Data -

Annual Summary with Complir&tive Data: ,' Nest Palm [Each, Florida, NOAA,' g s

Environmental Data Service. -*< g-, .
'

.y- s. . ,

*.

J% '' _34 N, ked%

k._M% ,6 w

* *
. em %" '

,

| "g # Ns %[ *sg,

N +s 'A s"'
| .

., , ,.

r
,

. , . *

) 4' '_
, . . ..

I
g 'n ,s w

K~ , ,

| erL Y ' % q

+' ?> V3, .4 '{ %.

3 % ,
N * %, % x ,, ss

' * ' *s .g
we_ \ * I, \' '

g [#$**y # ' # 4 *a

w p ... " i;'" /% u E
'

.*
~mg /,

,

w" *4M, 6
w .<

\N,
.- ..

" Qg54"
g a .-

r w i *

| # t 4ss g g
: "T N -

, tW g..
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TABLE 2.3-13

AVERACE AND EXTREME TEMPERATURES AND AVERAGE RELATIVE
HUMIDITY AT THE ST LUCIE SITE

.

s'

Average
Average ( F) Extreme ( F) Relatives

Month nally Max Daily Min Mean Highest Lowest Humidity %,

January 65.1 51.3 58.1 80.1 28.4 65.1
'

cg
%- - February 66.9 53.4 60.3 82.0 37.6 69.6s --

March 74.3 64.2 69.3 88.9 47.8 72.2
, .

-April 76.6 67.8 72.3 90.5 57.7 67.4
May 80.2 72.7 76.5 86.0 61.5 73.2
June 84.2 76.3 80.2 90.7 71.8 77.6-

^

July 85.5 77.4 81.3 89.8 71.4 78.2
.- August 84.9 77.7 81.3 90.0 72.5 75.2_

Septem5er 94.2 75.9 80.1 89.6 70.5 74.8
'-

<-

1 Octcher., 79.7 70.5 75.2 88.2 57.0 67.5
'

November 75.4 65.3 70.3 99.8 50.0 70.7
% Dec eber 71.4 59.2 65.3 82.8 41.9 68.3

s x
\
\ w - "s--

''\ Annual' 77.4 67.6 72.5 99.8 28.4 71.6
., '

. ,

.

'

O
~ \

period of recordi September 1976 - August 1978~

* '
,

O
si ;1

i

4

^ %_,

'%

'% y e

'k,
.

\,J * *g
#,4

T- }%,
' t N,

N' \u-

\ +

m 4

'L k \4 4

\1 ^*
,

' %',,.

, ,% .,", *. \.
" wAAr

/ % s, .) .* g

* ,* \ ' 't 4, %
u -

., , w
s

,
#

4 . .I

:!4'
*

, - . , -.
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- * ,. % ,, . ,
b , .?

.

* y. . ,; ' , , , ,.. i 1 ,; '

' * ,
v. , y p

, , - - -

<

}_. s -
, , , n ,.. .' ' ,

_
,. p r*~~

~
; -, -

p - ).- St.2 Q-Otp , L;-t
, , ,

~ <,,c . ' - - .
.w* - */%- .4^ # >

/"T y|a | ~ > TABLE 2.*3-14 .'
/ .' '

'"''.
Y ;' .''; . , --: 6

h;f,/ /' [ , ,,

, 7 g. PRECIPITATION DATA AT WEST PAI.M DEACH, FIDRIDA+r
.

| i '' . ,- /, ,,.' ,sw , ., -, ,

r.: Grgatest'

[ Month ;- Mean Total *'tinches) 24-!!our (inches)
'

,

' . , ''

s ,
<

January 2. 6 0 '' . 6.36 /
'

..
-, , , .

'e February 2.60
_ . - -.

Jj,/.
. -' ~

4.70 '
1,- . , .-

March 3.32 4.88 <.* '

. -. ,

/ April 3.51
'

f., 15.23'

_'s, / .. -! ,
<.

.~

Har 5.'17 ' ' , 7.04
,
's , , ,

,

ya . ~ ,' 8.14 ,
: s-,z

"t,"+e s Jur:e - 9.21, .-
s

July 6.52 5.835 .|., > ~'
'', ,

,

' '

.Augus t , - - S.91 5.89- .
i ' , i o -..,

Septentier 9.85 j 8.71
-

,. .

" ..

/ T 0ctobst , % _,8.75 -
. 9.58

''

. . i' ~

e . 3j
* '

November ' 2.48 - 5.52l
December ,. s ' 2.21' 5.26 I

') -

.-
'

. ,

Annual 62.06 M . 2,3
,-

, ,

!
~

,
,

a*

1941;D771A76[ (, v, |

r

a) period of recordt '

b) period of record 1939h I'

,
'

~a-)'' ig ~. r u''
c ..

,'
r- g

Reference: U.Se Dept. of Conumerce,1977, I$ cal Climatological Data. -
Annual Summary 'with Comparative Datat / West Palm Beach, Florida, NOAA,

' Environmental Data Service. | '
. "

/

i,

e

4

s

----_.
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t TABLE 2.3-15 |
|

fPRECIPITATICN DATA AT THE ST__ LUCIE SITE

|: -

j. -

; Month Mean Total (inches) |

January 2.65<

February 1.00

March 1.74
, ,

! April 2.77,-

L s

; May 2.07
l June 1.37
:

j. July 3.27 ;

August 4.19
September 4.11 !

!

October 2.78
:

November 2.78 ;

; December 2.93 i
!
.

:

Annual 31.58,

1

i

i

period of record: September 1976 - August 1978

'1

i
,

!

!
!

; l
.

!

i

e

4

a

f

|

4

0
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TABLE 2.3-16
,

MEAN NUMBER CF DAYS WITH REAVY FCG AND VISIBILITY _
LESC THAN k MILE AT WEST PALM 3EACH, FIDRIDA

,

i

Month Mean No. of Days
I

January 2

February 1

; March 1 j

April 1 !
*

My [
*

June *

July *

August *

September *

October *

November 1,

December 1

Annual 8
i

Noce * = less than I

period of record: 1943-1977

Reference: U.S. Dept. of Connerce,1977, Incal climatological
Data - Annual Summary with Comparative Data West Palm Beach, |

Florida, NOAA, Environmental Data Service

1

|

|

|

|

,- ,, . . _ - . _ _ - --,-_ . -. _ - - - - . . .--- , . --_I
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TABLE 2.3-17

ST LUCIE UNIT 2

PERCENT TOTAL OCCURRENCES OF EACM STABILITY CIASS
10 METERS

TIME
PERIOD PASCUILL STABILITY CLASS

A B C D E F G ALL

9/76 8.20 1.96 1.96 29.59 55.08 3.21 0 100.00

10/76 6.50 2.51 5.02 26.00 54.65 4.14 1.18 100.00

11/76 .30 1.21 3.17 25.83 58.16 7.40 3.93 100.00

12/76 .56 .74 2.22 32.96 52.96 6.30 4.26 100.00

1/77 11.50 5.01 5.68 25.71 41.54 6.50 4.06 100.00
'

2/77 27.77 3.95 6.22 22.46 34.29 5.31 0 100.00

3/77 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 4.75 3.86 4.45 27.00 58.61 1.34 0 100.00

/'~$g 6/77 .57 .85 2.55 32.53 61.67 1.56 0 100.00

s_ / 7/77 6.56 2.79 3.91 42.54 43.10 1.12 0 100.00

8/77 6.58 4.63 5.23 34.53 45.74 3.29 0 100.00

9/77 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 7.80 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

3/78 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

7/78 8.34 6.46 7.13 40.38 36.20 1.48 0 100.00

3/78 17.77 6.06 5.11 37.28 30.69 3.10 0 100.00

9/01/76 -
3/31/77 10.54 2.97 3.98 28.95 48.76 3.62 1.19 100.00

('~'g
9/01/77 -'

3/31/73 13.42 4.65 3.99 30.14 41.67 4.67 1.47 100.00

9/01/76 -
9/31/79 12.02 -3.83 3.98 29.57 45.10 4.16 1.33 100.00
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SL2-ER- OL TABLE 2.3-18

ST LUCIE UNIT 2
'

PERCENT TOTAL OCCURRENCES OF EACH STABILITY CLASSJ
57.91 METERS

>

TIME
PERIOD PASQUILL STABILITY CLASS

A B C D E F G ALL

9/76 7.64 1.95 1.95 29.66 55.60 3.20 0 100.00

10/76 5.82 2.49 5.12 27.01 54.57 3.88 1.11 100.00

11/76 .57 1.00 2.87 25.64 58.60 7.59 3.72 100.00

12/76 .44 .58 1.75 29.84 50.36 9.90 7.13 100.00 ,

1/77 11.66 5.08 5.76 25.93 40.88 6.58 4.12 100.00

2/77 27.65 4.02 6.91 21.06 35.21 5.14 0 100.00

3/77 27.10 3.99 3.44 26.00 37.28 2.20- 0 100.00

4/77 25.99 3.21 3.21 24.77 40.67 1.38 .76 100.00

5/77 4.57 3.71 4.29 27.14 59.00 1.29 0 100.00

6/77 .44 .73 2.48 31.97 62.48 1.61 .29 100.00

7/77 6.59 2.82 3.76 43.15 42.61 1.08 0 100.00g
'' 8/77 6.17 4.78 5.40 35.03 45.06 3.55 0 100.00

9/77 1.95 2.79 3.06 31.48 59.33 1.39 0 100.00

10/77 12.61 4.96 4.25 27.76 41.78 6.94 1.70 100.00

11/77 8.77 4.24 3.54 28.71 47.67 5.37' 1.70 100.00

12/77 7.80 4.30 2.42 26.75 45.97 8.87 3.90 100.00

1/78 12.24 4.13 2.61 22.70 48.01 6.19 4.13 100.00

2/78 14.01 3.28 3.58 25.93 42.03 6.56 4.62 100.00

3/78 18.30 3.07 3.21 31.70 38.41 4.47 .84 100.00

4/78 22.53 4.03 4.59 23.50 38.25 6.54 .56 100.00

5/78 21.62 6.12 3.27 27.31 39.26 2.42 0 100.00

6/78 13.84 5.80 5.06 -42.26 31.85 1.19 0 100.00

7/78 8.34 6.46 7.13 40.38 36.20 1.48 0 100.00

8/78 17.77 6.06 5.11 37.28 30.69 3.10 0 100.00

9/01/76 -
| 8/31/77 10.27 2.87 3.92 29.03 48.49 3.95 1.47 100.00
|

| 9/01/77 -
| 3/31/78 13.28 4.61 3.99 30.48 41.64 4.55 1.45 100.00

| 9/01/76 -
!. S/31/73 11.81 3.76 3.96 29.77 44.98 4.26 1.46 100.00-
,

,-..
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TABLE 2.3- 22

MEAN MORNING AND AFTERNOON MIXING
' HEIGHTS AT MIAMI, FLORIDA
i

|

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

j 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

O
4t 2.4.1 INTRODUCTION'

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.

2.4.2 SURFACE WATER HYDROLOGY

2.4.2.1 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 80
gradient to about -35 ft MLW for approximately 0.5 miles before rising to
Pierce 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 one on 600. At about 12 miles off-4

snore, the sea floor slope increases to one to 100, reaching the -600 ft
MLW contour approximately 18 miles east of Hutchinson Island. Bathymetricf'~'g profiles across the coastal shelf of f Hutchinson Island are shown in Figure

i 2.4-1.

2.4.2.2 Ocean Tides

Tidal analyses by the National Ocean Survey for several locations near the St
Lucie plant arereferencedtothegyarest 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 moon tide) is 3.0 feet.
Tide ranges increase northward to 2.8 and 3. {eet, respectively, at PalmBeach 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 fo r _0c t obe r, 19 72, 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 bagg on maximum-mean ratio of solar andlunar tractive forces of 13 to nine~

.
,

f%

f \
t i

G/

2.4-1

. . - _ . _ - ,
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A tide monitoring program was undertaken at the site by Florida Power 6
Light Company from May 1976 to May 1977. For the full year of measure-
me nt s , a mean tidal range of 3.28 feet was determined. A comparison of
thesa 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.

2.4.2.3 Surface Currents

Surface water circulation in the nearshore region of the St Lucie site is
of the combined wind driven and rotary tidal current type. The Florida
Current, a branc 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-
snore 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 we nalyzed
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
parallel 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 snown 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 bottom is 0.4 fps, which suggests that at least half of all
nearshore 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 surface and less than
three percent exceeded 1.6 fps.

'

O
2.4-2
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| Summertime flow appears to be weaker than during other seasons as indicated
'Q) by the modal frequency of lower current speed during July, in comparison to

October (Figure 2.4-4). When wind speed is light, the wind driven current
beenmes negligible, and the semidiurnal tidal current becomes more
apparent.

Additional current data acquired at the St Lucie site in March - April,
1977, confirmed the prevailing inngshore flow that was recognized in the
earlier monitoring program. However, lower current speeds for onshore finw
indicate that the earlier measurements may include a wave motion component.

in Figure 2.4-5 shows current directinn and speed distri-} The current rose

| bution monitored for ten days in 1977.

2.4.3 GROUNDWATER

The groundwater regime of the St Lucie site and surrounding region has
been described in Section 2.5 of the St Lucie Unit 2 Environmental Report - |

Construction Permit. The I'inal Environmental Statement Related to Con-
struction of St Lucie Plant Unit 2 discusses groundwater at the site.

2.4.4 SURFACE WATER QUALITY

Worth and Hollinger(5) , and Applied Biology Inc ,(6,7,8) have reported
surf ace water quality data from the St uucie site. The majority of the
data presented are from Atlantic Ocean coastal waters off Hutchinson

e- Island, near the St Lucie site. Details of the water quality sampling pro-

(y'v') grams are noted in Section 6.1.4. Figure 2.4-6 shown the Incations of
water quality sampling Stations 0 through 5.

A number of physical and chemical parameters are reported, including
temperature, salinity, dissolved oxygen, and dissolved inorganic nutrients
(nitrogen, phosphorus, and silicon). The physical and chemical data
obtainedintheg'9tgies from the six offshore stations sampled by
Applied Biology , are summarized in Table 2.4-5. The ranges of'

concentrations of several water quality parameters investigated for the
Indian River in the summer of 1974 are presented in Table 2.4-6.

2.4.4.1 Temperature

Sea water temperatures reported in these studies range from about 15 to
32"C. The mean temperature for all stations and depths reported is about
25"C. Figure 2.4-7 illustrates the seasonal variation in temperature from
September, 1971 through 1978, at Station 2 which is representative of the
offshore stations. Additional daily monitoring of temperature at a loca-

n ar Station 1 has been performed b FP6L, and is reported by Worthetion
and ilollinger(5) , and Applied Biology (6' '8) .

2.4.4.2 Salinity

The average salinity of the Atlantic Ocean off Hutchinson Island is about

35.5pargperthousand(ppt). A range from 33.0 to 38.5 ppt has beenc
( j reported ; however, most values fall between 34.0 and 36.0 ppt. In

C/ general, salinity is low during fall and winter, and increases tn a seasonal

2.4-3
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maximum during the summer. Data reported by the US Coast and Geodetic Survey
for the Atlantic Ocean at Canova beach, Florida, 50 miles north of the plant
site, indicated that mean salinity values are highest in May at 36.6 ppt, and
lowest in November at 35.4 ppt. The wider range in values observed at the
plant site are probably due to the effects of the Fort Pierce and St Lucie

Gulf Stream {ggions of Gulf Stream water,
Inlets, int and current effects created by the

2.4.4.3 Dissolved Oxygen

Typical dissolved oxygen levels in the area range between five and eight
mg/1. Almost all observations fall in the range of four to eight mg/1,
although ext remes of 3.2 and 10.3 mg/l have been observed. Table 2.4-7
illustrates the distribution of dissolved oxygen values for the six off-
shore stations. About 50 percent of the values observed range between six
and seven mg/1. Of all values reported, 5.0 percent were below five mg/1,
and 1.7 percent were above eight mg/1. The mean seasonal distribution of
dissolved oxygan for all stations is presented in Figure 2.4-8. The
monthly means vary from 5.9 mg/l in August, to 6.9 mg/l in February. All

months, with the exception of August, have mean dissolved oxygen levels in
excess of six mg/1,

The ve ry low dissolved oxygen concentrations (less than four mg/1) observed
in July, August and September 1972 coincided with decreased water temper-
ature, increased phosphate levels and low phytoplankton density. These
phenomena are characteristic of an upwelling of deep waters, which are
typically relatively cool, nutrient rich, and oxygen depleted (see Section
2.7 of the St Lucie Unit 2 Environmental Report - Construction Permit).

2.4.4.4 Nutrients

Nutrient leve l s are generally low. Total dissolved inorganic nitrogen
(the sum of nitrate, nitrite, and ammonia) averages from about 0.03 to
0.1 mg/l as N. Dissolved silica averages 0.2 to 0.3 og/l as Si. The

reportedfordissolvedphosphaty3ghowconsiderabledisparity.values
Values reported by Worth and Hollinger for the period 1971-lyf 3'7'8)average about 0.15 mg/l as P. However, in the more recent data
ior 1976,1977 and 1978, phosphate levels rarely exceed 0.01 mg/l as P
(Table 2.4-5).

Nutrient concentrations measured at the St Lucie site show no clear
seasonal patterns. Nitrate and nitrite tend to peak in spring and fall.
Ammonia peaks occur in summer or fall. Silica leve ls tend to peak in
summer. No seasonal trends in phosphate levels are apparent. In general,
no statistically significant variation between stations was observed for
the chemical parameters measured, indicating that the coastal area
investigated is well mixed.

Significant temporal variation was observed. Worth and Hollinger(5)
attribute this variation to the tidal exchange between the estuarine,
nutrient rich water of the Indiac River and the generally low nutrient
coastal water. Intrusion of Gult Stream water was also observed during
summer months.

2,4-4
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\
4 2.4.4.5 conclusionssb

The water quality of the nearshore coastal environment at the plant
site reflects the interrelation of physical, chemical, and biological
effects. Water circulation patterns, including tidal effects, rainfall,
flows from the St Lucie and Fort Pierce inlets, upwellings, and possible
Gulf Stream intrusions, appear to have a dominant effect on water quality
at the St Lucie site.

Nutrient concentrations in coastal environments show considerable variation
from site to site. Table 2.4-8 illustrates the range innuggjent values
for c gggal waters in pyyveys reported by Riley and Skirrow Sverdrup,,

et al and Raymont Withtheexceptionoftheglevels (~ 0.15 mg P/l) reported by Worth and flo11inger {gh phosphorusfor the period
1971-73, the nutrient values typically observed at the site are generally |

low and are well within the ranges reported for coastal oceans (see Table
2.4-5). Atypically high nutrient values were observed in isolated instan-
ces.

|G
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TABLE 2.4-1

FREQUENCY DISTRIBUTION OF SURFACE CURRENT DIRECTION
MONTHLY AND ANNUAL AVERAGES WITHIN 30 DEGREE SECTORS

(PERCENT)
c

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 5.7 18.5 32.7 ;

Feb 1.7 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 2.2 9.0 15.0 5.5 1.8 2.1 7.4 24.7 26.4'

May 4.7 1.5 1.4 1.1 5.1 7.4 1.9 1.9 1.9 7.5 27.8 37.9

Jun -Data Miesing-

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
,

Aag 5.4 2.0 1.5 5.8 16.9 14.0 5.1 2.1 2.1 4.0 19.0 21.7
4

Sep 5.7 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 3.1 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 1.5 2.2 8.8 19.2 15.2 3.4 0.6 4.3 11.5 26.6

Annual
Ave rage 5.0 2.2 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.

.

i

. - _ . .
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TABLE 2.4-2 -

FREQUENCY DISTRIBLTION OF SOTTOM CURRENT DIRECTION
MONTHLY AND ANNUAL AVERAGES WITHIN 30 DECREE 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

Jaa . 4.8 1.7. 2.4 5.0 2.6 2.6 6.4 2.6 7.2 16.9 30.1 17.8

Feb* 1.0 3.2 1.2 1.3 2.2 18.7 33.1 1.7 1.3 2.2 4.3 29.9
,

| Mar- 3.0 6.0 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
i

Itay 3.8 2.0 2.9 8.2 14.0 11.1 7.1 5.5 6.1 16.8 17.0 5.5

Jun -Dat a Missing-

Jul 5.9 3.0 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 10.2d

. 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
e

' 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

I Nov 3.1' 2.0 3.0 5.2 15.4 21.2 5.2 2.9 1.5 4.1 14.3 22.1

'

Dec 1 _0.9 _3.3 _3.6 _6.3 9.2 20.5 18.2 _1.1 - -
7.0 16.11.0 3.0

t

Annual [
Ave rage 4.5 3.8 3.0 6.2 9.9 13.7 9.3 3.7 4.4 10.0 16.3 16.0 >

4

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

.

.
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TALLE 2.4-3

j FREQUENCY DISTRIBUTION OF SbkFACE CURREt;T SPEED
!!ONThlY AND AN!.UAL AVERAGES WITHIh 0.1 FPS If.LREMEhTE

(PERCENT)

Month
1974 0.0-0.1 0.1-0.2 0.2-0.3 0.3-D.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1.0 1.0-1.1 1.1-1.2 1.2-1.3 1.3-1.4 1.*-1.5 1.5-1.6 M

Jan 0.1 0.7 2.8 4.4 13.8 9.9 15.7 16.6 14.3 6.9 7.7 4.0 0.7 1.0 0.4 0.2 0.9

Feb 0.4 1.4 1.7 3.3 12.3 6.9 13.5 16.3 12.9 11.0 10.4 5.3 1.5 1.2 0.4 0.15 1.4

Mar 0.4 1.1 0.8 3.3 11.0 8.8 14.7 12.1 13.3 7.3 10.7 c.7 3.3 2.3 0.b 0.7 2.5
i

i

Apr 0.2 2.5 2.1 1.3 6.0 7.3 !).7 12.5 13.6 11.6 9.2 7.4 3.0 3.1 1.4 0.6 4.3

May 0.6 1.4 2.3 2.3 4.8 7.5 7.2 9.5 21.0 12.3 6.3 S.0 4.9 2.5 1.6 0.5 4.7

i Jun - Data Misaing -

Jul 1.7 1.3 5.1 4.0 11.3 8.4 11.4 14.2 14.9 8.8 7.4 5.5 2.8 0.9 0.6 0.5 1.3

' Aug 1.7 1.4 3.7 4.5 9.7 13.0 14.1 13.5 10.6 9.4 6.7 4.8 2.8 1.7 1.5 0.6 1.3

Sep 0.2 1.6 3.0 3.3 4.5 13.7 11.4 17.3 13.6 10.7 8.4 5.1 3.4 0.8 1.1 0.4 1.4

kt - Dat a Missing -

Nov 1.1 3.4 4.2 3.6 11.8 9.8 11.1 6.2 18.6 7.6 8.3 6.0 3.6 1.7 0.7 1.0 1.1

Dec 0.0 1.5 1.8 3.1 13.2 7.7 14.7 10.7 23.3 5.1 9.0 3.5 1.4 1.8 0.7 0.5 2.0

Annual
Average 0.64 1.63 2.87 3.31 10.04 9.3 12.55 12.89 15.63 9.09 8.63 5.63 2.74 1.7 0.97 0.52 2.3

|

4
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! TABLE 2.4-4
:

1

FREOUENCY DISTR!bCTION OF ECTTOM CURREhT SPEEb<

! MONIllLY AND ANNUAL AVERAGES WITHIN 0.1 FPL 1hCFEMLNTS
! (PEECENT)
!

l Monen
-1974 0.1-0.1 0.1-0.2 0.2-0.3 0.3-0.4 G. -0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1.0 1.0-1.1 1.i-1.2 1.2-1.3 1.3-1.4 1.4-1.5 1.5-1.6 M

! Jan 2.7 3.2 lu.i 9.9 26.4 19.5 15.4 9.4 2.5 0.7 0.4
.

Feb -Dat a Mi ssing -.

l

| Mar 0.9 5.0 4.1 10.5 20.7 9.0 19.5 11.5 9.7 4.1 3.9 1.1 0.1
4

i
Apr 3.7 12.3 12.0 7.7 19.4 16.1 13.9 7.7 3.3 1.9 0.4 0.3 0.5 0.6i

May 0.5 14.8 15.7 4.2 4.6 25.0 6.5 18.1 6.9 3.7 i
l
'

| - Eat a Hissing -Jun;

| Jul 9.3 14.1 21.0 13.4 16.7 10.7 6.2 4.6 2.8 0.8 0.6
1

I Aug 3.8 3.3 24.6 13.6 22.2 18.0 7.7 3.6 1.4 1.0 0.4 0.3 0.08 0.06
,

| Sep 0.2 7.3 26.4 11.9 27.8 13.4 6.5 5.2 0.9 0.7
!

! Oct- 0.7 4.0 11.4 8.4 19.0 12.0 12.8 7.6 12.2 4.6 2.6 3.1 0.6 0.3 0.1 0.4
1

! Nov 0.1 1.3 11.4 9.2 25.7 11.6 13.9 5.0 13.6 4.6 2.1 1.2 0.1
! |

0.1 0.4 || Dec
- -

5.6 8.9 34.6 12.4 18.7 10.5 6.0 1.7 0.7 0.5
_ _ _ _ _ i.

|!

} Annual
t

! Average 2.2 6.6 14.2 9.8 21.7 14.8 12.1 13.3 5.9 2.5 1.1 0.7 0.1 0.05 0.5
t

'

| |
i
| |

2

4

4

I i

j 6

< t

!
!
1

!
i

i
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TAELE 2.4-5

ST. LUCIE PLANT SITE - WATER QUALITY MONITORING DATA

Worth and Hollinger Applied Biology Inc ''
,

I1971 - 1974 1976 - 1978
Surface Bottom Range Reported Surface Mid-Depth Bottom Range Reported

Parameter N Mean N, Mean N, - Mean N, Mean N Mean

Temperature, *C 199 25.5 19 9 24.9 19-32 204 24.3 144 23.7 204 23.8 14.6-30.8

Salinity, ppt 193 35.6 19 3 35.8 33.0-38.5 19 9 35.6 135 35.8 198 35.8 33.0-36.6 (,

L

Dissolved Oxygen, ag/l 184 6.4 16 2 6.2 3.2-10.3 19 8 6.5 144 6.6 198 6.4 4.4-8.6

NO -N, ag/l as N 96* _0.018* 97* 0.013* (.01 .651 126 0.013 126 0.013 126 0.014 (0.001-0.283

NH -N, ag/l as h- -91* 0.013* 91* 0.013* (.01 .121 204 0.064 203 0.067 204 0.067 ( 0.01-0.573
t

NO -N, ag/l as N .96* 0.002* 97* 0.008* (.001 .060 204 0.001 203 0.001 204 0.001 (0.001-0.007
,

PO -P, ag/l as P 156 0.117 158 0.111 (.01 .186 174 ( 0.01 174 (0.01 174 0.01 ( 0.01-0.17

SiO -Si, ag/l as Si 156- 0.203 159 0.204 (.05-0.91 174 0.19 174 0.19 174 0.21 ( 0.02-0.99y

Total Particulate, ag/l 176 6.65 176 10.17 0.2-69.0 - - - - - - -

' ' Total Organic carbon, ag/l - - - - - 204 6.5 204 5.8 204 6.7 0.6-35.5

Turbidity, FTU - - - - - 144 - 144 - 144 - 0.0-26.8

* September, 1971'to August, 1973 only <

# During'the course of the monitoring program conducted
by Applied Siology, Inc, methods of analysis for NO ,

3
PO , and SiO2 were modified. Data reported here-inkludeonlydataobtainedusingthemoresensitive
and accurate methods incorporated for NO in

3April, 1977, and for PO and SiO i"4 2August, 1976. 7

,
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TABLE 2.4-6
,

INDIAN RIVER WATER QUALITY DATA-SUMMER, 1974(5)
'

f

A. Nutrients, Range of Values Reported

St. Lucie Inle: Link Port to Jensen Beach
*

NH -N, mg/l as N ND - 0.221 ND - 0.046 r3
i

NO -N, mg/l as N ND - 0.154 0.001 - 0.2703
'i t

PO -P, mg/l as P 0.046 - 0.329 0.050 - 0.198 i4
i

SiO -Si mg/l as Si 0.003 - 7.28 0.255 - 6.782

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
i

i Taylor Creek 3-12 24-33 7-14 26-31
,

Fort Pierce Inlet 22-36 25-36 24-36 26-36
1

1

| * ND = not detectable

1
4

't

a

1

i

4

.

!
i

e
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|

. .. _ ..- .., . .. __ _ . , . . _ _ , . . . . ,_ _ . _ n_.--.,. . _ - _ . . . . . . . , ~ . . . . , _ _ - . , _ , - . . _ , _.



._ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . . . - ._ _ _ _., _ _ . . _ . _ _ _ _ _ _ . . _ _ __ _ . . __.-

d

i
'

SL2-E R- OL

TABLE 2.4-7

I DISTRIBUTION OF MEASURED DISSOLVED OXYGEN DATA (5,6,7,8)

I
No. Values Dissolved Oxygen, ag/l

, ,

| Station Reported _ (_5 5-6 6-7 7-8 )_8
i

|
iO 87 3.4% 24.1% 46.0% 26.4% -

i

| 1 181 4.4% 29.3% 45.3% 20.4% 0.5%
i

! 2 182 3.3% 25.8% 49.4% 20.9% 0.5% ,

i

{ 3 177 4.0% 19.2% 53.6% 21.5% 1.7%

i
;j - 4* 130 6.1% 20.0% 44.6% 25.4% 3.8%
i
; 5* 127 6.3% 20.5% 43.3% 27.6% 2.4%

i Total 884 4.5% 23.4% 47.5% 23.1% 1.5%
4

'

* No values reported for these stations September,1973 to August, 1974.

I
i
.

I

1
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*

REPORTED RANCES OF NUTRIENT IN COASTt.L OCEAN AREAS,

~ . ; .

, * ,. a
| t Riley and , ,,, We r'd rup ,

~

Skirrow, 1965, et al.7 1942(10 1963[Sk~)g
\,v*

P0 -P, mg/l as P 0-0,.035 s 0.0015-0.062- 0-0.0604 n,,
. ,

NO -N, mg/l as N 0.070-0.'350 0.007-0.378 (0|035-0.')000 '3
i

t
-

Nil -N, mg/l as N 0-0.055 0-0.031 0.007-0.200 ~,-~
3

!

NO -N, mg/l as N
.

0-0.011 0-0.015' ~-

2
.

%
- s

~ *SiO -Si, mg/l as Si 0.010-1.j3 0. 014--J . 68 * 0.010-1 50
'
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I 2.5 GEOLOGY
'

1
i

| 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. -
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!/'~'} 2.6 REGIONAL HISTORIC, ARCHEOLOGICAL,' ARCHITECTURAL, SCENIC,

-( v / CULTURAL, AND NATURAL FEATURES

2.6.1 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
historic places were added to the Register on February 6,1979{yg nearestThey.

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 1, and essentially all of the land clearing for both-s s

; ) units was accomplished during the construction of Unit 1, there is virtual-
\._,/ ly no potential for discovery of 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
include the Atlantic Ocean and its beaches, the Indian River and Intra-
coastal Waterway, the native and introduced vegetation, Hutchinson Island,
and many smaller water bodies 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 I 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

f'} Residents are accustomed to the visual impact of St Lucie Unit 1, and-its

( j- ancilliary structures. The construction 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-
Inu%

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 to 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 mile 4 west of the plant site. Views avail-
able to residences along SR 707 are intermittent and are obstructed by
natural vegetation on the eastern side of SR 707.

The plant is most visible to motorists on SR A1A, since it is located
approximately 1000 feet west of the road. Assuming a driving speed of
55 miles per hour along SR A1A, northbound motorists will have a view
of a total elapsed time of apprnximately one minute. Persons southbound on
Route A1A will observe the plant for about the same period of time. (See
Figure 2.6-2 for locations of nbservation points on SR A1 A 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 A1A, 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 l ir.e s , taken from SR AIA 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
I 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 nf 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
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g that glimpses of the highest element (reactor containment building) of St
i Lucie Unit 2 could be obtained from some beach areas, but such areas were
\ not discovered during field reconnaissance. Any . glimpses of the plant by

persons on ocean beaches would be of the tops of the reactor containment
building only, because of intervening vegetation and the difference in
elevation between the plant site and the ocean beach.

2.6.5 EFFECTS ON VIEWS FROM BRIDGES

Views from area bridges are considered to be important in the visual anal-
ysis because they are elevated and heavily used. Therefore, motorists
and fishermen on the bridges obtain a clear and unobstructed view of the
Indian River and its environs, and these views are of great beauty. All
of the bridges have one or more parks abutting them. These parks contain
active. and passive recreational facilities. A discussion of views from.the
bridges and the parks abutting them follows.

Both Jensen Beach Bridge and Stuart Bridge (also known as Ocean Boulevard)
are too far from the plant to afford a clear view of it. This is also true
for the parks abutting them. Figure 2.6-7 shows St Lucie Units 1 and 2 as

.

observed from the park on the west side of the east draw bridge of the
Jensen Beach Bridge. It can be seen that there is very little impact from.
the plant upon observers in the park. This bridge and its parks are six
miles from the St Lucie plant site.

The picnic area and Jaycee Park which are located adjacent to the Stuart
Bridge were also visually checked for impact. The St Lucie site is barely
visible to the naked eye from the bridge and its parks. The Stuart Bridge
is ten miles from the plant site.

Views from the two bridges north of the St Lucie site were also checked.
South Bridge, 8.6 miles from the plant site, does afford a view of St Lucie
Units 1 and 2. The plant's permanent elements, however, are dwarfed by
condominiums and apartment buildings in the -visual plane of the plant
and its visual effects are thereby reduced. Of even greater visual
importance are objects in the foreground of the viewer froia the span,
such as transmission line towers, the sewage disposal treatment plant for
the city of Fort Pierce, and the bulk of buildings and~ stacks of.the city
power plant.

South Bridge is abutted on its north. side by a park containing the St Lucie
County . Historical Museum, a public boat ramp, a US Coast Guard Installa-
tion, and a Fort Pierce Fire Department Beach substation. There is no view
of St Lucie, Unit ~2 from this park, because of intervening, view-obstructing.
vegetation, buildings, and the bridge supports and understructure.

The next bridge north of South Bridge, the " North Bridge" or'Banty Saunders
Bridge, is ten miles from the plant. There is virtually no view of the plant-

from this bridge. 'It can be only dimly' perceived, and it is viewed between
.

the ' supports of the South Bridge, which is the taller of the two bridges.

'

-

2.6-3
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2.6.6 EFFECTS ON VIEWS FROM OTilER AREAS

The plant is barely discernable from the Indian River Drive Memorial Park,
which is a large and heavily used municipal park in the city of Fort
Pierce, on the banks of the Indian River (Figure 2.6-8 is a photograph of the
St Lucie plant from the nearest point of the park). Within this park are a
recreation center for senior citizens, an art gallery, amphitheater, boat
ramp, and a municipal yacht basin.

Other scenic areas, including the South Jetty Fishing Pier and the Jaycee
Park on SR A1A, have no view of the plant because of intervening vegetation
and structures.

Figure 2.6-10 is a photograph of the plant from the " backyards" of resi-
dential trailers located in a trailer park (named Venture 3) off SR A1A.
This trailer park is about 5.5 miles south of the St Lucie site. Th is
photograph may also be taken as representative of the view of the plant
as seen by residents of Nettles Island, to which access could not be
gained on the field reconnaissance survey. Nettles Island is approximately
four miles from the plant and extends farther into the Indian River than
does the area from which the photo was taken. However, its view of the
plant is screened by existing vegetation on llutchinson Island, except at
its most westerly tip. (See Figure 2.6-1).

The Savannas Recreation Area is a wilderness recreation area located
almost totally within the City of Fort Pierce. It is west of SR 707 nn
Midway Road, and covers approximately 550 acres. This area is still nder
development and will eventually include picnic areas , botanical gardeas, a
boat ramp, and camp sites for tents and trailers. St Lucie Units 1 and 2
cannot be seen from this area because of its distance from the Indian River
and the intervening vegetation.

2.6.7 SUMMARY OF EFFECTS

In summary, it may be stated that the only full and unobstruer.ed views of
St Lucie Unit 2 are those gained by persons travelling along SR A1A within
a limited distance in both north and south directions of the plant. The
only views of the plant which can be considered to be of significant effect
are obtained at intervals in cleared areas along SR 707, and these views
are usually mitigated by vegetation, piers, boats, etc. Occupants of
vehicles will not be very aware of the plant's presence across the Indian
River because of more distracting elements closer at hand; pedestrians and
residents in homes along the west side of SR 707 will probably be more
aware of the plant and the transmission line supports traversing the waters
of the Indian River. All other areas of scenic value were found to be very
mildly af fected by virtue of distance and/or screening elements such as
structures or vegetation and/or elevational differentials.

O
2.6-4
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SECTION 2.6: REFERENCES*

1. National Register of Historic Places, Annual Listing of Historic
i Properties. Federal Register, Wednesday, February 6, 1979, Part II.
'..

US Department of Interior; Heritage, Conservation and Recreation
Service.
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TAdLE 2.6-1

SR AIA - POINTS FROM WHICH S1 LUCIE PLANT (2 tlNITS) CAN BE OBSEkVED
'

i NORIHBOUND ON AIA SOUTHBOUND ON AIA

Station e Location Degree to wnich Station i Location Degree to which

(in feet / miles) partial / full view (in feet / miles) partial / full view
of plant complexof plant complex is obtainedis obtained

0 .2 mile (1050') Partial & inter- 0 .6 mile (3168*) Intermittent views
south of intake mittent north of discharge of highest elemente

canal oaly,

canal I'

._____q
3 1 .2 mile (1050') Almost full view Max. period

north of sta. 0- of full view I .15 mile (792') Full view
at intake canal + 4488' or south of sta. O

}.9 mile-;

Max. period '

of full view 2 .5 mile (2640') Full view 2 .45 mile (2376') Full view

| south of sta. 1 -+ 3168' or north of sta.1 -

][.6 mile directly opposite directly opposite
, discharge canaldischarge canal'

3 .2 mile (1050') At this station, 3 .4 mile (2112') Plant (and site) no
north of sta. 2 plant is no longer south of sta. 2 longer visible

in view.

Total miles elapsed = .9 (4752' +) Total miles elapsed = 1.0 (5280')
Total time (@ 55 mph) = 1 minute + (59 seconds) Total time (@ 55 mph) = 1 minute, 5 seconds +,

!

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

4

4

e

1
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2.7 NOISE

2.7.1 NOISE SURVEY IN THE ST LUCIE UNIC 2 VICINITY

In order to determine the environmental sound levels presently existing
in the St Lucie 2 site area, a sound level survey was conducted from
Friday, March 16 to Monday, March 19, 1979. These days were considered
tvpical weekday and weekend days. At the tima of the survey St Lucie Unit
2 was under construction and St Lucie Unit 1 vas operating.

2.7.1.1 Noise Measurement

Ambient noise levels were obtained at nine locations within a radius of
five miles of the St Lucie plant. The nine locations were chosen to re-
present the communities in the St Lucie site vicinity. The measurement
locations are shown in Figure 2.7 -1.

Ambient noise data were collected in the areas surtounding the St Lucie
site with a GR 1945 Community Noise Analyzer, and included measurement
of noise levels ranging from L . to L During the time period when.

data were measured, brief sampi[ng meaISYements were abtained by observing
the residual "A" weighted sound level with a GR 1933 Precision Sound Level
Meter to supplement the data gathered by the Connunity Noise Analyzer.

Weather information was taken to assure that weather conditions permit-
ted acoustic monitoring. Informal measurements of wind speed and wet / dry
bulb temperature were obtained at each acoustic measurement point wi th hand
held instruments while data were being measured by the GR 1945 Community
Noise Analyzer. Hourly barometric pressures were obtained from the
National Weather Service for the West Palm Beach Airport, located ap-
proximately 50 miles south of the St Lucie site. The weather observa-
tions are presented in Tables 2.7-1 to 2.7-4. The barometric pressures
presented in the tables are considered to approximate the barometric pres-
sures at the measurement locations. The weather observations presented
indicated acceptable conditions for monitoring sound for all locations
except for: position 7 on Monday, March, 19, 1979, a weekday night, when
the relative humidity exceeded 90 percent; position 2 on Friday, March 16,
1979, a weekday day; and, position 9 Saturday, March 17, 1979, a weekend
day, when the wind speed exceeded 11 mph. The sound level data for these
three points have been included in Tables 2.7-5 to 2.7-12 because they
appear representative of noise conditions near the site.

2.7.1.2 Survey Instrumentation

The GR 1945 Community Noise Analyzer was the primary sound measuring device
used in this survey. For this survey, the instrument monitored ambient
sound levels at selected locations for 30 minute pe riod s . Just prior to
and immediately af ter taking sound level measurements, the Community Noise
Analyzer was calibrated with a GR 1562-A field calibrator.

Brief supplemental measurements were made with a GR 1933 Precision Sound
Level Meter equipped with an electret condenser microphone. The observa-
tion of the residual noise provides a check on and canplements the more
caaplete data obtained by the Community Noise Analyzer.

2.7-1

l.
_ _ _ _
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A microphone wind screen was used for all measurements to reduce wind
e f fect s. The informal weather measurements were made using the following
instruments held four to five fee t above the ground.

a) Bendix Psychrometer Model 566

b) Lambrecht Anenometer Model WP3

2.7.2 AMBIENT NOISE LEVELS NEAR THE ST LUCIE SITE

The environmental sound level measurements obtained with the Corrmunity
Noise Analyzer are presented in Tables 2.7-5 to 2.7-8 for the nine loca- i

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 I

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,
theresidua19oundlevelisbetweentheL and L9

99 50 * "" *

The L sound levels presented in Tables 2.7-5 to 2.7-8 range from 34
dB(A)92o 55 dB( A) and may be considered typical for a quiet residential
area. The L sound levels on Hutchinson Island appear to be dominated

0by noise from the surf, insects, leaves rustling in the wind, and tra f fic .

The L sound levels on the mainland appear to be dominated by noiseg
frcra ISsect s, leaves rustling in the wind, and traf fic. The L sound
levels range from 42 dB( A) to 75 dB(A). Themajorintrusivenbkse sources,

L in the St Lucie site vicinity are man made in origin and consist
phka,arily 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.

O
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)
*

,

4

Position Day Date Time dT wT RH Wind Speed Bar-Press
[ F "F % mph m bar
i

I Fri 3/16/79 12:40 74 64 54 Calm 1027.4;
' 13:10
.

'

2 Fri 3/16/79 14:45 73 61 49 12* 1027.1

| 15:15

f 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
i 17:45

'
6 Mon 3/19/79 18:30 72 63 60 4 1019.3

19:00*

l
7 Mon 3/19/79 14:00 72 64 64 4 1019.3'

| 14:30
i

8 Mon 3/19/79 14:54 71 64 68 6 1019.0
15:24

i

i 9 Mon 3/19/79 19:15 62 ~57 73 Calm 1019.6
'

19:45

dT Dry Bulb Temperature

wT Wet Bulb Temperature

RH Relative Humidity

3 Bar-Press Barometric Pressure

Wind speed exceeded recommended limit*

4

,

|

*

!.
:

. . . . - . _ . - . - - - . - . - . . - _ _ _ . - - - . . . . - . - . . . - . - . . . . . . , - - - . .
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TABLE 2.7-2,

1

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
! "F "F % mph m bar
!

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

.

2 Fri 3/16/79 22:20 70 61 60 2 1027.8 !

22:50

i 3 Fri 3/16/79 23:15 70 60 56 2 1027.4
| 23:45 '

4 Mon 3/19/79 01:45 61 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
1
'

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

,

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

1 05:35
1

dT Dry Bulb Temperature

wT Wet Bulb Temperature
:

! RH Relative Humidity
!

! Bar-Press Barometric Pressure
!

Relative humidity exceeded equipment specification~*

;

!
l' 1
:
!

|
__- .

, - ,- , . .~,,- ~.-,.,,,-,_. , - , - , , - . . . . . , . , , . . - , - , , - . . - , , . . . - . , - . . , . . . _ - , , . - - - , . . . _ _ _ . , . . , . . , , . - , . . . . , , , - , . , , . .
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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 wT 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 61 47 4 1021.7
4 16:05

3 Sun 3/18/79 16:20 73 61 50 2 1021.7
16:50 1

4 Sat 3/17/79 12:45 72 62 56 10 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 Temperaturej

RH Relative Humidity

Bar Press Barometric Pressure,

! *
| Wind speed exceeded recommended limit.
1

i

i

.

>

(

_ __ . . _ _ _ . __ _ _ . _ . - - . - _ _ . _ . . . . _ _ . . _ . _ . _ . _ . _ . _ . . _ _ _ . . _ . . . _ _ . _
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TABLE 2.7-4.

i

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

! Position Day Date Time dT wT RH Wind Speed Bar-Press
5 "F O

F % mph m bar
'

1 Sun 3/18/79 02:12 69 62 67 Calm 1024.4
02:424

J

j 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 3/18/79 24:00 72 63 60 10 1025.4
00:30j

5 Sat 3/17/79 00:23 70 61 60 4 1027.1
00:53

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

i
'

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
q 06:58

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

dT Dry Bulb Temperature

wT Wet Bulb Temperaturei

!

RH Relative Humidity.

Bar-Press Barometric Pressure
!
;

i

3

O
,

!

|

i
4

. _ - - . , - - , . _ . . . _ . . _ . _ _ _ . - . . . _-.___.____-._a _ _ . . _ _ , - . . . _ . _ , _ . . _ . . . . , _ _ , , , _ _ . _ . _ - _ _ _ .
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TABLE 2.7-5+

'
SOUND LEVEL OBSERVATIONS IN ST LUCIL 2 APEA ON WEEKDAY DAY (07:00 to 22:00)

SOUND LEVELS dB( A)
,

Position Description Day Date Time L
O.1 1 10 50 90 99 min max eq

I 1 Along Route Fri 3/16/79 12:40 82 78 72 55 53 53 52 64 67 *

AIA 13:10*

f 2* Along Route Fri 3/16/79 14:45 89 '80 73 58 53 52 52 91 69

j AIA 15:15
a

j 3. Along Route Fri 3/16/79 15:35 85 80 75 62 54 54 53 87 71

AIA' 16:05i
4

f. 4 .Along Route Mon 3/19/79 16:30 86 79 71 56 50 50 49 87 67
j 712 17:00

5 Along Route Mon 3/19/79 17:15 72 69 60 43 40 38 37 73 57 -

707 17:45

i 6 Along Route Mon 3/19/79 18:30 65 62 56 47 45 43 41 68 52
707 19:00;

i
i 7 Near Mon 3/19/79 14:00 63 57 51 45 42 41 40 66 48

] Residences 14:30 ;

I 8 Near Mon 3/19/79 14:54 65 59 47 43 40 37 35 66 41
'

{ Residences 15:24
i
; 9 South of Mon 3/19/79 19 :15 66 61 57 53 50 46 43 69 54

1 Residences 19:45
; Along Route 1-

|

1-
h i

}
:
I. '
4

) i

I

i
,

i
.,

I

:
t-

4

i
* Wind speed exceeded recommended limit '

j-
a

f
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1

TABLE 2.7-6

i

SOUND LEVEL OBSERVATIONS IN ST LUCIE 2 AREA ON kEEKDAY NIGHT (22:00 to 07:00)
, SOUND LEVELS dB( A)

7 Position Description ' Day Date Time L L L L L L L. L L
0.1 1 10 50 90 99 min eax eq

l Along Route hon 3/19/79 22:35 80 76 56 46 43 42 41 E3 61
7

AIA 23:05 '

.

2 Along Rocte fri 3/16/79 22:20 P2 78 63 56 55 54 54 66 654

| AIA 22:50
-

. r

{ 3 Along-Route Fri 3/16/79 23:15 82 77 69 58 54 . 53 53 86 65
AIA 23:45

1

A 4 .Along Route Mon 3/19/79 01:45 74 61 45 36 35 34 33 76 50
712 02:15* *

5 Along Route Mon 3/19/79 02:35 68 50 46 45 42 41 40 75 48
j' 707 03:05
I ,

j 6 -Along Route Mon 3/19/79 04:05 73 64 42 36 34 33 32 78 51
j 707 04:35
t
; 7* Near Mon 3/19/79 06:00 63 59 53 50 46 44 43 69 51
! Residences 06:30
$

f 8 Near hon 3/19/79 06:50** 66 59 51 47 43 41 40 67 50
Residences 07:204

9 South of Mon 3/19/79 05:05 67 62 56 46 35 34 33 68 52
| Residences 05:35
j. Along Route I

k i
: I

!
i
l
i

!

a ;

3
'

: !
.

I

4

1 * Relative humidity exceeded equipment specification
=

| ** hight time is defined as the hours between 22:00 to 07:00. This point
'

is included"in the night time period because the sound levels reported
j indicative of the end of the night time /beginning of the morningare

. time period.
,

4
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i TABLE 2.7-7
,

'
SOUND LEVEL OBSERVATIOhS IN ST LLCIE 2 AkEA ON WEEKEND DAY (07:00 to 22:00) f

i SOUND LEVELS dB(A)
! .

. Time L '
' min

Position Description Day Date
O.1 1 10 50 90 - 99 max eq

;

| 1 Along Route Sun 3/16/79 17:33 85 81 72 53 46 47 46 ' 87 66 |
; AIA- 18:03
,

.

|- 2 Along Route ' Sun 3/18/79 15:35 66 82 74 58 50 48 47 87 70 '

| , AIA 16:05
i
; 3 Along Route Sun 3/18/79 16:20 83 79 73 57 50 49 48 87 68
'
, AIA 16:50
! -?

!*

[ 4 Along Route Sat 3/17/79 12:45 77 74 67 55 54 53 53 78 63
i 712 13:15
i :

| 5 Along Route sat 3/17/79 13:3u 77 69 61 54 52 50 49 76 59 -

1- 707 14:00
'

; >

. 6 Along Route sat 3/17/79 14:25 66 63 58 52 47 46 45 67 55 i
1' 707 14:55
l'

t 7 Near Sat 3/17/79 11:00 63 59 51 47 45 44 42 64 49
'

I Residences 11:30
i
t- 8 Near Sat- 3/17/79 12:00 66 62 58 55 54 53 52 68 56

Residences - 12:30 -

; 9* South of Sat 3/17/79 16:19 65 62 54 49 45 43 42 66 52
I' Residences 16:49
| Along Route 1
i

k-
4

| |

j a
,

j '

i.

]

|
1

"
1

l !
: t

i
b
1

i .

i

; * kind speed exceeded recommended limit i

a
.

$ '{

l !
< >
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1 AblE 2. 7-6

SOUND LEVEL OBSERVATICNS IN Si LUClt 2 AREA GN hfEEP.NL UTCH1 (72:0(- to 07:00)
SOUND LEVELS db( A)

Position bescription Day Date Time L
O.1 1 10 50 90 99 .n i n max eq

l along koute Sun 3/le/79 02:12 82 76 58 54 53 52 52 83 62

AIA 02:42

2 Along Route Sun 3/IE/79 03:25 60 61 52 51 50 50 49 E2 56

A1A 03:55

3 Along Route Sun 3/18/79 04:15 54 53 52 51 50 49 49 54 51

AIA 04:45
|

| 4 Along Route Sun 3/18/79 24:00 77 73 62 50 49 48 47 79 60

| 712 00:30

| 5 Along Route Sat 3/17/79 00:23 73 65 57 55 53 52 51 75 56

707 00:53

6 Along Route Sun 3/18/79 01:00 71 63 56 53 50 49 49 72 54

707 01:30

7 Near Sat 3/17/79 01:50 64 53 47 43 41 39 39 67 48

Residences 02:20

8 Near Sun 3/18/79 06:28 59 53 45 40 35 33 31 61 43

Residences 06:58

9 South of Sun 3/18/79 05:25 56 51 43 37 35 33 32 59 41

kesidences 05:55
Along Route 1

|
|

P

_ . _ . _ _ _ _ _ . _ _ _ _ _ . - ._ _ ..
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TABLE 2.7-9
2

i RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH

] GR 1933 SOUND LEVEL METER ON WEEKDAY DAY (07:00 to 22:00)
I
i Sound Level

{' Position Day Date dB(A)

1~
'

1 Fri 3/16/79 55

2* Fri 3/16/79 534

'

3 Fri 3/16/79 54
3-
4

. 4 Mon 3/19/79 50
]

5 Mon 3/19/79 41
,

j 6 Mon 3/19/79 44
|

7 Mon 3/19/79 41

! !

8~ Mon 3/19/79 39
<

j 9 Mon 3/19/79 47

i

*
Wind speed exceeded recommended limit

I
;

i
!
!
,

I

i

.i

;

!
!

!

!
|-
|
.

!
t

&

h

i

I

=

|
t

_ _ .. _ _ _ .
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TABLE ?.7-10

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

Sound Level
Position 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

*
7 Mon 3/19/79 45

8 Mon 3/19/79 42

9 Mon 3/19/79 36

(O)
*

Relative humidity exceeded equipment specification
v

.

Lj

|
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('''N TABLE 2.7-11

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

Sound Level
Position Day Date dB(A)

1 Sun 3/18/79 48
i

I2 Sun 3/18/79 52

3 Sun 3/18/79 50

4 Sat 3/17/79 54

5 Sat 3/17/79 51

f Sat 3/17/79 47

7 Sat 3/17/79 44

8 Sat 3/17/79 53

9* Sat 3/17/79 45

\ *
N. / Wind speed exceeded recommended limit

I

1

!

IN |

t

|
-- _ _ _ . . . . . _ -_
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1 TABLE 2.7~12
'

4

| RESIDUAL SOUND LEVEL OBSERVATIONS MADE WITH
j' GR 1933 SOUND LEVEL METER ON WEEKEND h1GHT (22:00 to 07:00)
i

i Sound Level
; Position Day Date dB(A)
i

! I Sun 3/18/79 54 '

t

j 2 Sun 3/18/79 51 ,

,

'

i 3 Sun 3/18/79 51

|

4 Sun 3/18/79 483

f
i

5 Sat 3/17/79 52
;
,

; 6 Sun 3/18/79 49

!
! 7 Sat 3/17/79 41
4

L

i 8 Sun 3/18/79 35
!

! 9 Sun 3/18/79 36
!

'
,

!<

!

:

i,

; t
'

.

1

I
1

|

|

.

,

1
l
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3.1 EXTERNAL APPEARANCE,

The external appearance of the St Lucie Plant nas been 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.
i

j The location (x, y coordinates) and elevation of release points for liquid
; and gaseous wastes are shown in Figure 3.1-5.
t

i
1

,

i
t

!
t

5

i k
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4

.
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i

|
>

!

!

l ,

i

i
!

i
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9

i
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3.2 REACTOR AND STEAM ELECTRIC SYSTEM

The St Lucie Unit 2 reactor and steam electric system are described in the
St Lucie Unit 2 Environmental Report - Construction Permit.

The relationships between station heat rate to expected variation in tur-
bine back pressure for 100, 80 and 60 percent unit load for design circula-
tion flow are shown in Table 3.2-1.

The expected operating life of St Lucie Unit 2 is forty (40) years.

3.2-1
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TABLE 3.2-1

RELATIONSHIP OF STATION HEAT RATE TO EXPECTED :

VARIATION OF TURBINE BACK PRESSURE FOR
100%, 80% and 60% UNIT LOAD

T Change in
Back Pressure Heat Rate Heat Rate(In. Hg) (Btu /kWh)

100% Unit Load
|

4.0 10614 +1.93.5 10499 +0.73.2 10416 0
4

3.0 10374 -0.4
,

2.5 10270 -1.42.0 10208 -2.01.5 10228 -1.8

80% Unit Load'

,

i 4.0 10814 +2.31 3.5 10656 +0.83.2 10571 0
. 3.0 10518 -0.5l 2.5 10370 -1.91 2.0 10254 -3.0'' 1.5 10212 -3.4

60% Unit Load

4.0 11610 +2.33.5 11407 +1.03.2 11294 03.0 11215 -0.72.5 11012 -2.52.0 10808 -4.31.5 10662 -5.6

.

.
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3.3 PLANT WATER USES

s _s/ 3.3.1 INTRODUCTIONs

This section describes St Lucie Unit 2 minimum, average and maximum plant
| water uses. Table 3.3-1 lists all plant water use systems, their respective
! water sources and flow characteristics. Figure 3.3-1 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).
4

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
3.6.

3.3.3 HEAT DISSIPATION SYSTEM
i

The St Lucie Unit 2 heat dissipation system, consisting 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 'I
j 'to St Lucie Unit 2. The water treatment system consists of four carbon

filters in parallel, followed by two parallel demineralizer trains with a
treatment capacity of 375 gpm each train. During normal plant operation,
St Lucie Unit 2 requires a total of approximately 140 gpm for primary and
seco'ndary 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.
s

a

3.3-1

i -
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3.3.5 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 aver 9ge daily
flow of approximately six gpm. Maximum intermittent potable and sanitary
fl ows 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.

3.3.8 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 approximat ely 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 ef fluent

- reuse of steam generator blowdown for secondary water uses.

O
3.3-2

.1
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TABLE 3.3-1 !

-

PLANT WATER USE SYSTEMS AND WATER SOURCES

i

! Flow
Plant System Water Source Characteristics'

i

! Circulating Water Atlantic Ocean Continuous
!

j Intake Cooling Water Atlantic Ocean Continuous

Water Treattaent City Water Storage Continuous /
Tanks Intermittent

1

Potable and Sanitary City Water Storage Intermittent-

Tanks

Sodium Hypochlorite Generation Atlantic Ocean Intermittent

Travelling Screen Wash Atlantic Ocean Intermittent

Plant Service Water City Water Storage Intermittent
Tanks

Fire Protection City Water Storage Intermittent
Tanks

,

:1

l

+

4

;

4

1
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TABLE 3.3-2

PLANT WATER USE FLOWRATES (CPM)

!

! Average
| Plant System Daily Shutdown Maximum
!

Circulating Water 490,600 0 490,600

Intake Cooling Water 29,000 29,500 29,500

Water Treatment 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- -

jt

!

TOTAL 519,862 29,970 528,420

Notes: (1) Average daily flowrate was estimated on a continuous basis
for maintaining normal plant operation.

(2) Shutdown flowrate corresponds to minimum plant water use. |

;

(

(3) Maximum flowrate estimated on an intermittent basis (except
circulating water flow) corresponds to maximum plant water
use.

1

O
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3.4 MEAT DISSIPATION SYSTEM
cs

[ j 3.4.1 INTRODUCTION
V

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 condense 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 water 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
f acilities of the CWS were installed fo r S t Lucie Unit I 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 SYSTEMg

( The gWS 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 flowof 490,600 gpm. There is negligible consumptive water use from this
system. No diluents are added to the circulating 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

a pumphouse and condenser, a discharge canal, and ocean dischargepumps,
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.

3.4.2.1 Intake

There are two ocean intake pipes located ' 1,200 ft of fshore and about 2,300
ft south of the discharge pipeline. Maximum expected intake water
temperature is 87 F. Each pipe has a velocity cap to minimize fish
entrapment (St Lucie Unit 2 Environmental 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.[sT water passes under the velocity caps, flow becomes. vertical (downward) and

As
"

/
v

3. 4- 1
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velocity increases to 2.9 fps. Flow then becomes horizontal as water
enters the intake pipes, and velocity increases to approximately ten fps.

From the ocean intake point, water at a rate of approximately 1,039,200
gpm or 2320 cfs (519,600 gpm per unit) flows through two buried 12 f t
diameter pipelines to the intake canal. The 300 ft wide intake canal
begins 450 ft west of the shoreline and carries the cooling water some
5,000 f t to the plant intake structures. The water velocity in the canal
varies with the tide level. The maximum velocity is about 1.1 fps and the
minimum velocity is about 0.9 fps.

There are two plant intake structures, one for each unit. The St Lucie
Unit 2 intake structure consists of four bays, each containing a coarse
screen, a travelling screen and a circulating water pump. The approach
velocity to each bay is about one fps.

The four coarse screens consist of a fixed rack with three inch spacing to
hold up large pieces of trash. The rack is cleaned with a manually
operated rake that is lowered over the rack with the aid of a monorail
hoist.

The four travelling screens consist of a continuous belt of baskets fitted
with copper mesh screen with a clear opening of 3/8 inch. The basket
speed is variable from 2.4 to ten fpm. The travelling screens are normally
operated in the automatic mode wherein a differential water level across
the screen initiates operation. Debris is cleaned and collected fo r
disposal as described in Section 3.7. Based on St Lucie Unit 1 operating
experience, it is expected that the travelling screen duty will be light
d ue to the design of the capped ocean intake.

During normal plant operation, it is anticipated that all four circulating
water pumps are utilized. Each pump is sized to provide 25 percent
of required design cooling water flow of 490,600 gpm with sufficient head
(44 f t) to overcome system losses. CWS pumps are serviced during normal
plant outage.

If one of the pumps requires service while the plant is operating the
circulating water flow is reduced to 394,600 gpm (880 cfs). Residence
time under this plant operating condition is presented in Subsection
3.4.2.4.

Also located in the plant intake structure are three intake cooling water
pumps each with a design capacity of 14,500 gpm. The ICW is described in
Section 3.4.3.

Sodium hypochlorite solution is used for controlling biofouling in the
CWS. Provision and schedules for controlling biofouling and slime
formation are discussed in Section 3.6.5.

O
3.4-2

|
1

|



l

!

SL2-ER-OL |

3.4.2.2 Condenser and Yard Piping,s

( )
'\_,,/ 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 undergoes 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 F. 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
piping conduits, each eight feet in diameter, which connect to the
discharge canal seal well.

3.4.2.3 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,
/ 'N the discharge canal is the only facility that is shared with St Lucie Unit
'tx~_j 1. Each of these components is discussed in the following subsections.

3.4.2.3.1 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 El+19 feet MLW,
sufficiently high to contain the flow within the canal proper. An open
spillway at El+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).

3.4.2.3.2 Discharge Pipeline

| The St Lucie Unit I 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 I has been in operation since 1976.

i .

v
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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 ccxnpensate for potential increased headlosses due to marine fouling.

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

3.4.2.3.3 Di f fuser

The multiport dif fuser 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
characteristics 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
is 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 been 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
powe r ou t put , under normal conditions, is expected to be five percent per
minute. This results in a decrease of discharge water temperature at a
rate of approximately 1.0 F per minute for four pump operation.

O
3.4-4
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( 3.4.3 INTAKE COOLING WATER SYSTEM

The ICW consists of three pumps, associated piping and valves. At any
given time two pumps (with the remaining one standby), each with a capacity
of 14,500 gpm, are in operation to supply ocean water to the heat ex-
changers of the component cooling water system (CCW), steam generator
blowdown cooling system (SGBDCS) and turbine cooling water system (TCW).
Total heat rejected from the ICW durgng normal and shutdown conditions
are approximately 2.07 and 3.06 x 10 Btu /hr, respectively.

The CCW cools the NSSS related systems. Under normal operating conditions,
the ICW flow rate to CCWHX is 16000 gpm. This results in a temperature

rise of 11 F. The heated water is returned to the discharge canal and

eventually to the ocean.

The TCW cools turbine generator related systems. Under normal operating
| conditions, the ICW flow rate to the TCWHX is 8000 gpm. This results

in a temperature rise of 13 F. The heated water is returned to the I

discharge canal.

The SGBDCS, which consists of an open blowdown cooling system (03DCS)
and a closed blowdown cooling system (CBDCS), cools the blowdown from the
steam generators. Under normal operting conditions, the ICW flow rate to
the OBDCHX is 5000 gpm. The cooling water undergoes a temperature rise of
55 F and is returned to the discharge canal.

ImV) The ICW is hypochlorinated to control biofouling in the same manner
as the CWS.

3.4.4 EMERGENCY WATER SUPPLY

The requirements and design basis of the emergency water supply were
presented in St Lucie Unit 2 Environmental Report - Construction permit
Section 3.4.3 and Final Environmental Statement. The primary source of

|emergency cooling water is the Atlantic Ocean and the secondary source ;

is Big Mud Creek. The emergency water which provides for two units was
installed during construction of St Lucie Unit 1. The following
description represents the changes:

a) A seismically qualified concrete barrier wall, instead of a
sheet piling barrier, was crected to separate the intake
canal and the emergency canal connecting the Big Mud Creek.

b) Two valved openings penetrating the concrete barrier are used
instead of nine pipe stubs with pneumatic plugs. 'Each opening
provides sufficient flow for St Lucie Units 1 and 2. The valves
will be actuated to open (either locally or remotely from control
room) in the event emergency cooling water from Big Mud Creek is
needed.

f c) The valves will be routinely tested quarterly instead of semi-

( _. annually.

3.4-5
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TABLE 3.4-1

I CIRCULATING WATER FLOW VELOCITIES (I)
(fps) i

Location Three Pump Operation Four Pump Operation
a

.l. Intake

piping (ocean) 8.8(2) 10.0

canal 0.8(2) 0.9

intake structure
approach 0 9(3) 0.9

9

e

2. Condenser & Yard Piping

condenser & intake piping 10.0(3) 10.0

discharge piping 7.7(4) 10.0

3. Discharge

canal 0.6(2) 0.7

O ocean piping (16'0) 5.0 5. 7:
\

diffuser (16'0)
average 2.5 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.

4

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

r

(4) The three pump flow (880 cfs) equally divided into two pipelines.

D
'
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- g TABLE 3.4-2.,

%

RESIDENCE TIME FOR CIRCULATING WATER SYSTEM
(seconds)

Approximate Three Pump Four Pump'

Location Length (ft) Operation Operation

1. Intake

piping (ocean) 1200 140 120

canal 5000 6250 5560

intake structure * * *

4

Subtotal 6390 5680

2. Condenser & Yard Piping

condenser & intake
piping 200 (approx) 20 20

discharge piping 700 90 70

Subtotal 110 90

3. Discharge System

canal 2200 3670 3140

ocean piping 2000 400 350,

diffuser 1370 550** 480**
,

Subtotal 4620 3970

Grand Total 11120 9740
(3 hrs, 5.3 min) (2 hrs, 42.3 min)

* = Negligible

** = Based on average velocity in diffuser -,

For other notes, see Table 3.4-1

O)\w
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3.5 RADWASTE SYSTEMS AND SOURCE TERMS

(q) A description of the so ur c es , 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 addrasses 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 S.

3.5.1 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 s pent 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.

3.5.2 LIQUID RADWASTE SYSTEM

[''h 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 nume ric al
design objectives of Appendix I to 10CFR50 (see also Section 5.21 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
Pe rmit also provides a cost benefit analysis in Subsection 10.7.8 which
is still applicable. However, due to further refinements in the GALE
code, a reanalysis of the liquid ef fluent releases has been performed
and is provided in Table 3.5-5. The assumptions are presented in Table
3.5-6. The resulte 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,

(''y |

\ !
s- -

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 need 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-
unus 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 radioactive materials are within the numerical design
objectives of Appendix I to 10CFR50 (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 presents the assumptions. The results reveal that the annual re-
leases are essentially unchanged.

3.5.4 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. , tools 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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7-- c) Prevent the release of significant quantities of radioactive

( ) materials to the environs in order to keep the exposure to l

\_ / the public within the requirements of 10CFR20 and 10CFR50,
Appendix I;

d) Insure that all radioactive material is packaged in a manner which
will allow shipment and disposal in accordance with 49CFR170-179,
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;

f) po rtable shielding;

g) solid waste containers;

h) handling and lifting equipment,
g
i ) 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. i

Concentrates from the radioactive waste concentrator and the two boric
acid concentrators are pumped directly to the solids pretreatment tank.
S pent 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 spent 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 volume 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.

'
8

|
w/
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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 (i.e., excess water is detected), the solidification of the
batch under test will be suspended until auch 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-
s eque nt 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
is available to monitor for any exesss water on the top of the liner or
d rum. The containers, af ter monitoring for solidification, are remotely
capped and transferred to the drumming storage area for temporary storage.

Prior to transporting the filled liner to an of fsite disposal facility, the
containers and the transport vehicle are monitored for loose surface radio-
activity and decontaminated as required for of fsite shipment. The radio-
active content of the containers is determined and additional packaging
used , if necessary, to allow shipment and disposal in accordance with
49CFR170-179, 10CFR20, and 10CFR71. The expected volumes of solid waste
to be shipped of fsite are given in Table 3.5-16. The expected volumes of
wastes to be shipped were calculated using the inputs to the solid waste
manageme nt 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.

3.5.5 PFOCESS AND EFFLUENT RADIATION MONITORING

The radiation monitoring system consists of the process and ef fluent
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

i 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
e~'s 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-
N- 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-
ciuding 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, and4

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.

''N The release points for effluents and locations of the monitors are shown
s,,,) 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 normally 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 3.5-21.

I
\ l
L/ 3. 5- 5
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TABLE 3.5-1

( RCS ACTIVITIES DURING NORMAL OPERATIONS
INCLUDING ANTICIPATED OPERATION OCCURRENCESx

i

Specific Activity Specific Activity' Nuclide @ 70 F uCi/cc Nuclide @ 70 F gCi/cc

R-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) NO-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)i

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)
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-13 7M 1.5 (-2)'s I-131 3.6 (-1 ) BA-140 3.0 (-4 )) 1-132 9.7 (-2) LA-140 1.9 (-4); '/ I-133 4.4 (-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-86 1.2 (-4) PR-143 6.8 (-5)i 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 ) 00-58 2.2 (-2)Y-90 1.5 (-6) CO-60~ 2.8 (-3)Y-91 8.8 (-5)

* numbers in ( -) are powers of 10

|

\

1v
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TABLE 3.5-2
[*

RADIONUCLIDE CONCENTRATIONS IN THE STEAM
GENERATORS UNDER NORMAL OPERATING CONDITIONS

Isotope Concentration (#Ci/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)
CO-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-91M 4.46 (-08)

; Y-91 1.97 (-08)
ZR-95 1.97 (-08)a

'

NB-95 1.99 (-08)
M0-99 2.39 (-05)
TC-99M 3.76 (-05)
RU-103 1.32 (-08)

.

RH-103M 2.96 (-08)

Os
i

RU-106 3.25 (-09)
TE-127M 5.88 (-08)
TE-127 2.32 (-07)
TE-129M 3.98 (-07)
TE-129 8.81 (-07)I-130 2.76 (-07)
TE-131M 4.60 (-07);

TE-131 7.58 (-07)I-131 7.84 (-05)
TE-132 6.23 (-06)
I-132 1.54 (-05)I-133 6.46 (-05)I-134 8.47 (-07),~

CS-134 7.12 (-06)
I-135 1.73 (-05).

CS-136"

3.12 (-06)
CS-13 7 4.74 (-06)
BA-137M 1.23 (-05)

. BA-140 6.17 (-08)' ' LA-140 6.95 (-08)
CE-141 1.99 (-08)
PR-143 1.37-(-08)
CE-144' 1.30 (-08)
PR-144 -3.05 (-08)

.

* numbers in ( ) denote powers of 10

- . . . .- .- . . -. . - . -
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TABLE 3.5-3

f FISSION AND CORROSION PRODUCT ACTIVITIES
| -IN THE SPENT FUEL POOL UNDER NORMAL CONDITIONS

INCLUDING ANTICIPATED OPERATIONAL OCCURRENCES ;
e

Specific Activity
.

Specific Activity ;,

Nuclide @ 70 F (mci /cc) Nuclide @ 70 F (gCi/cc) '

H-3 1.0 (0)* Y-91M 0.
N-16 0. Y-93 3.4 (-08)
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)
I KR-89 0. RU-106 3.5 (-07)
'

XE-131M 2.1 (-03) RH-103M 0.
XE-133M 2.7 (-03) RH-106 0.

3

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)
' I-130 3.8 (-06) BA-137M 0..it I-131 7.6 (-03) BA-140 6.8 (-06)

I-132 9.7 (-10) LA-140 2.1 (-06)
i I-133 2.2 (-03) CE-141 2.3 (-06)

I-134 0. CE-143 4.5 (-07)
i I-135 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)-

i SR-90 3.5 (-07) FE-59 3.4 (-05)
SR-91 5.4 (-07) Co-59- 5.5 (-04)
Y-90- 2.2 (-08) Co-60 7.1 (-05)
Y-91 2.2 (-06)1

1

i

* Numbers in (~ ) are powers of 10 :.

<
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TABLE 3.5-4

ASSUMPTIONS FOR NORMAL RADIONUCLICE CONCENTRATIONS
IN THE STEAM GENERATORS

ST LUCIE 2 PWR,

Thermal Power Level (MWt) 2560.0
Plant Capacity Factor 0.80i-

3! Mass of Coolant in Primary System (10 lbs) 452.000
Percent Fuel with Cladding Defects 0.120
Primary System Letdown Rate (GPM) 40.000
Letdown Cation Demineralizer Flow Rate (GPM) 0.000
Number of Steam Generatorg 2.000
Total Steam Flow Rate (10 lbs/hr) 11.200
Mass of Steam in each Steam Generator (10 1bs) 9.5003Mass of Liquid in each Steam Generator (10 lbs) 130.500
MassofWaterinSteamGenerators(pousandIbs) 261.000
Total Mass of Secondary Coolant (10 lbs) 1106.000

, Blowdown Rate (gal / min) 40.004

Primary to Secondary Leak Rate (1bs/ day) 100.
Condensate Demineralizer Regeneration Time (days) 0.000Fission Product Carry-Over Fraction 0.001Halogen Carry-Over Fraction 0.010
Fraction of Feed Water through Condensate
Demineralizer 0.000
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. ' TABLE 3.5-5 Sheet '2 of 2
"

ANNUAL RELEASES TO DISCHARCE' CANAL ~ ADJUSTED IAUNDRY'NUCLIDE BORON RS MISC.-WASTES SECONDARY TURB BLDG TOTAL LWS TOTAL WASTES ' TOTAL !' (CURIES) (CURIES) . (CURIES) . (CURIES) (CURIES). (CI/YR) (CI/YR) (CI/YR) !

-

.

. FISSION PRODUCTS (Cont'd)
'

BA-137M - 0.00047 0.00003 0.00392 0.00005 0.00447 0.00691 0.00000 0.00690 t

.

. .

!. _BA-140- 0.00000' O.00000- 0.00005 0.00000 0.00005 0.00008 0.00000- 'O.00007| LA-140 0.00000 -0.00000' O.00005 0.00000 0.00006 0.00009 0.00000 0.00009!- CE-141- 0.00000 0.00000- 0.00002 0.00000 0.00002 0.00002 'O 00000 0.00002| .PR-143 0.00000 -0.00000' 0.00001 0.00000 0.00001 0.00002. 0.00000 0.00002
.

: CE-144- 0.00000 0.00000 0.00001 0.00000 0.00001 0.00002 0.00520 0.00520 ti PR-144~ 0.00000 0.00000 0.00001 0.00000 0.00001 0.00002 0.00000 0.00002 ',;- .ALL OTHERS : 0.00000 0.00000 0.00002 0.00000 0.00002- 0.00004 0.0 0.00004 ''
TOTAL

.
..

. t-'(EICEPT H-3) 0.01047 0.06256 0.18749 0.01463 0.27515 0.42515 0.06234 0.49000

TRITIUM RELEASE 430 CURIES PER YEAR
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.!TABLE 3.5-6
'
.

, LIQUID WASTE INPUTS
. i

'

':
.

| STREAM : FLOW RATE FRACTION FRACTION COLLECTION DECONTAMINATION FACTORS *
i (CAL / DAY) 0F PCA DISCHARGED TIE
}' (DAYS) I CS OTHERS f;!

1 SHIMBLEED RATE 2.78E+03 1.000 0.100 46.000 1.00E+05 2.00E+03 1.00E+04 I

| - EQUIPENT DRAINS' 9.60E+01 ~ 0.200 0.100 3.100 5.00E+02 1.00E+03 5.00E+04 || CLEAN WASTES 2.74E+02. 0.093 1.000 2.900 5.00E+02 1.00E+03 5.00E+04. t
! DIRTY WASTES 1.65E+02 0.076 1.000 3.100 5.00E+02 1.00E+03 5.00E+04 ;;;

BLOWDOWN 5.75E+04 1.000 0.000 1.00E+02 1.00E+02 1.00E+02; i

' t
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TABLE 3.5-7 Sheet 1 of 2

ST LUCIE UNIT 2

CASE 00S RELEASE RATE - CURIES PER YEAR

CAS STRIPPING BUILDINC VENTILATION
BLOWDOWN AIR EJECTOR

NUCLIDE SHUTDOWN CONTINUOUS REACTOR AUXILIARY TURBINE VENT OFFCAS EIHAUST TOTAL

KR-83M 0. O. 1.0E+00 0. 0. O. D. 1.0E+00

KR-85M 0. O. 1.4E+01 2.0E+00 0. O. 1.0E+00 1.7E+01

KR-85 5.0E+00 1.9E+02 7.0E+00 0. G. O. 0. 2.0E+02

KR-87 0. O. 3.0E+00 1.0E+00 0. O. O. 4.0E+00

KR-88 0. O. 1.8E+01 4.0E+00 0. O. 2.0E+00 2.4E+01

ER-89 0. O. O. O. O. O. O. O.

IE-131M 6.0E+00 1.9E+02 1.4E+01 0. O. O. O. 2.1E+02

KE-133M 3.0E+00 3.9E+01 5.7E+01 2.0E+00 0. O. 1.0E+00 1.0E+02

II-133 7.9E+02 1.9E+04 3.5E+03 1.3E+02 0. O. 8.0E*01 2.4E+04

21-135M 0. O. O. O. O. O. O. O.

IE-135 0. O. 7.0E+01 6.0E+00 0. O. 1.0E+00 8.0E+01

XE-137 0. O. O. O. O. O. O. O.

IE-138 0. O. O. O. O. O. O. O.

TOTAL NOBLE GASES 2.5E+04

I-131 0. O. 2.5E-02 6.1E-02 7.9E-04 0. 3.8E-02 1.2E-01
,

I-133 0. O. 1.9E-02 7.2E-02 8.3E-04 0. 4.5E-02 1.4E-01

TRITItatf%SEOUS artracE 594 CURIES /YR

0.0 AFFEARING IN THE TABLE INDICATES RELEASE IS LESS THAN 1.0 CI/YR FOR NOBLE GAS, 0.0001 CI/YR FOR I
'

. _ _ _ __ __ -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 3.5-7 Sheet 2 of 2
!

ST LUCIE UNIT 2

. AIRBORNE PARTICULATE RELEASE RATE-CURIES PER YEAR-
i *

| WASTE GAS BUILDING VENTILATION
i -NUCLIDE SYSTEM REACTOR AUXILIARY TOTAL
,

| MN-54 4.5E-03 2.2E-04 1.8E-04 4.9E-03

i FE-59 1.5E-03 7.5E-05 6.0E-05 1.6E-03 i

i

'Co-58. 1.5E-02 7.5E-04 6.0E-04 1.6E-02

i CO-60 7.0E-03 3.4E-04 2.7E-04 7.6E-03

SR-89 3.3E-04 1.7E-05 1.3E-05 3.6E-04
|

SR-90 6.0E-05 3.0E-06 2. 4 E-06 6.5E-05
! ~

CS-134 4.5E-03 2.2E-04- 1.8E-04 4.9E-03

CS-137 7.5E-03 3.8E-04 3.0E-04 8.2E-03
-

,'
k

k

?

)
c,

-}

,

i
i.

_ - _ _ _ _



.. - - - _ . . - . . _ _ _ . _ ..

.

1t

i

I
. SL2-ER-OL !

TABLE 3.5-8

ASSUMPTIONS USED TO CALCULATE

: RADIONUCLIDE RELEASE THROUGH THE GWMS

Gaseous Waste Inputs
3

4.
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

1
,

Holdup time (days) for KR form primary coolant system 9.3000
Fill tLae (days) for holdup system for gas stripping 9.3000,

1 Gas vaste system particulate release fraction 1.00000
Auxiliary b1dg -iodine release fraction 1.00000

particulate release fraction 0.01000
Containment free volume (10**6 Ft**3) 2.5000

) Fregoency of Cntat b1dg high vol. purge (times /yr) 4.
; Cntat-high vol.-purgiodine release fraction 1.00000

particulate release fraction 0.01000
i Cntat-low vol. purgrate (cfm) 2000.00
I Cntat-low vol. -iodine release fraction 0.10000

particulate release fraction 0.10000
i State leak to turbine b1dg (1bs/hr) 1700.00000
i Fraction of iodine released from condenser air ejector

offgas treatment system 1.0000,

There is no cryogenic of fgas system
i
i

e

!
x

w

i
2

k(

)
!'
i

i

k

f
,

j

,

)~
i

1

i

.. . . . .- .. . .- -. - . . . . . . )



. _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - . . .. . -

|
S L2-E R- OL

IABLE 3.5-9
/'''s

( _ ) INPUTS TO SOLID WASTE MANAGEMENT SYSTEM f

Table Reference
for Radionuclide QuagtitySource Form Distribution (ft /yr)

Spent Resins

CVCS(I) Dewatered Table 3.5-10 96
Fuel Pool Dewatered Table 3.5-11 64
Liquid ygyte Management Dewatered Table 3.5-12 160
System

Concentrator Bottoms

Liquid Waste (3) Table 3.5-10, 3.5-13 940

Filters

Cartridges (4) 14 Cartridges Table 3.5-11, 3.5-14, 35
3.5-15

Compressible Waste Plastic, Bags Negligible 2,500
Paper, etc.

'

,, Non-Compressible 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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k' TABLE 3.5-10 Sheet 1 of 2

CHEMICAL AND VOLUME CONTROL SYSTEM COMPONENT INVENTORIES (CURIES)-

ION EXCHANGERS'

NUCLIDE PURIFICATION DE30 RATING PRECONCENTRATOR BORIC ACID
CONDENSATE

N-16 3.6E-08 0. O. O.
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
.\'~j BR-85 1.7E-04 1.7E-05 2.1E-10 1.9E-14

'

1-130 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
I-132 2.7E+00 2.6E-01 1.5E-04 1.4E-08
I-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.lE+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-10

, - 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
Y-93 4.5E-03 4.0E-06 1.2E-06 2.2E-11
ZR-95 1.5E+00 8.8E-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

f . f- s RU-106 6.3E-01 1.5E-06 4.1E-03- 2.0E-10
( i 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

,

-, 9 : ,, y mm, mr , ,.w-, . - , , . , , , _7 .-- ,._,-r ,_y- ~ , , , , . ,c. s-r.,y,- y , ,e,. &. . - , ,,-p ,
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O TABLE 3.5-10 Sheet 2 of 2

NUCLIDE PURIFICATION DEB 0 RATING 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-01 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

\sm CO-58 4.3E+01 2.6E-01 1.4E-01 1.6E-08
CO-60 1.6E+01 3.4E-02 5.8E-02 2.3E-09

,

;

,

i

i
I

4

n
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|NOTE: E - denotes powers of 10 *
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TABLE 3.5-11 Sheet 1 of 2

FUEL POOL SYSTEM COMPONENT INVENTORIES (CURIES)

NUCLIDE ION PURIFICATION HEAT
EXCHANGER FILTER EXCHANGER

N-16 0. O. O.
KR-83M 7.0E-12 1.5E-13 1.7E-11
KR-85M 1.3E-06 2.7E-08 3.0E-06
KR-85 3.0E-03 6.3E-05 7.0E-03
KR-87 4.2E-15 0. 1.0E-14
KR-88 2.8E-08 5.9E-10 6.6E-08
KR-89 0. O. O.
XE-131M 2.3E-03 4.9E-05 5.4E-03
XE-133M 2.9E-03 6.2E-05 6.8E-03
XE-133 3.3E-01 7.0E-03 7.8E-01
XE-135M 0. O. O.
XE-135 2.2E-04 4.7E-06 5.2E-04
XE-137 0. O. O.
XE-138 0. O. O.

'
BR-83 3.6E-09 2.2E-12 2.4E-10
BR-84 0. O. O.
BR-85 0. O. O.
1-130 6.5E-04 8.7E-08 9.7E-06
I-131 6.4E+00 1.7E-04 1.9E-02
1-132 3.5E-08 2.2E-11 2.4E-09
I-133 5.6E-01 5.0E-05 5.6E-03
I-134 0. O. O.
'I-135 3.3E-03 7.5E-07 8.4E-05
RB-86 2.9E-03 6.4E-08 7.1E-06
RB-88 0. O. O.
CS-134 1.2E+00 2.1E-05 2.4E-03
CS-136 4.1E-01 5.8E-06 1.1E-03
CS-137 9.1E-01 1.6E-05 1.7E-03
SR-89 1.4E-02 2.7E-07 3.0E-05
SR-90 4.7E-04 8.0E-09 8.9E-07
SR-91 7.4E-05 1.2E-08 1.4E-06
Y-90 1.2E-05 5.1E-10 5.6E-08
Y-91 2.6E-03 4.9E-08 5.5E-06
Y-91M 0. O. O.
Y-93 4.9E-06 7.8E-10 8.7E-08
ZR-95 2.5E-03 4.6E-08 5.1E-06
NB-95 1.9E-03 3.8E-08 4.2E-06
MD-99 9.1E-01 3.8E-05 4.2E-03
TC-99M 4.lE-04 1.1E-07 1.2E-05
RU-103 1.7E-03 3.4E-08 3.8E-06
RU-106 4.6E-04 8.0E-09 8.9E-07
RH-103M 0. O. O.
RH-106 0. O. O.
TE-125M 1.2E-03 2.2E-08 2.5E-06
TE-127M 1.2E-02 2.2E-07 2.5E-05

NOTE: E - denotes powers of 10

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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' TABLE 3.5-11 Sheet 2 of 2

' #' '

, NUCLIDE ION PURIFICATION HEAT
I- EXCHANGER FILTER EXCHANGER

TE-127 8.2E-05 1.4E-08 1.6E-06*

TE-129M 5.2E-02 1.0E-06 1.2E-04
TE-129 0. O. O.

'. TE-131M 8.2E-03 5.6E-07 6.2E-05
* TE-131 0. O. O.

TE-132 .3.4E-01 1.3E-05 1.4E-03,

; BA-137M 0. O. O.
* BA-140 6.5E-03 1.5E-07 1.7E-05
j- LA-140 8.4E-04 4.7E-08 5.2E-06
.i CE-141 2.6E-03 5.3E-08 5.9E-06
| CE-143 1.6E-04 1.0E-08 1.lE-06
: CE-144 1.5E-03 2.6E-08 2.9E-06

PR-143 1.5E-03 3.5E-08 3.9E-06
PR-144 0. O. O.

3 NP-239 1.0E-02 4.7E-07 5.3E-05
CR-51 6.9E-03 6.9E-02 1.6E-04
MN-54 1.4E-03 1.4E-02 2.7E-054

FE-55 7.3E-03 7.3E-02 1.4E-04
i FE-59 4.0E-03 4.0E-02 8.6E-05

CO-58 6.6E-02 6.6E-01 1.4E-03
C0-60 9.4E-03 9.4E-02 1.8E-04

s

!

i

i

i

:

i
"

i
4

1

1
4 I

I

' NOTE: E . denotes powers. of 10

1-
I

'
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TABLE 3.5-12
O

) LIQUID WASTE MANAGEMENT SYSTEM COMPONENT INVENTORIES (CURIES)

MISC COMPONENTS

Waste Waste Waste Waste
Nuclide Condensate Concentrator Nuclide Condensate Concentrator

I-X I-X

N-16 0. O. Y-91M 1.0E-09 2.2E-05
.KR-83M 0. O. Y-93 3.9E-09 6.9E-06
KR-85M 0. O. ZR-95 2.2E-06 2.6E-05
KR-85 0. O. NB-95 1.0E-06 2.1E-05
KR-87 0. O. M0-99 1.1E-04 3.0E-02
KR-88 0. O. IC-99M 2.8E-06 8.2E-03*

KR-89 0. O. RU-103 1.0E-06 2.0E-05
XE-131M 0. O. RU-106 9.4E-07 4.5E-06
XE-133M 0. O. RH-103M 1.6E-10 2.9E-06,

XE-133 0. O. RH-106 2.9E-15 6.2E-09
XE-135M 0. O. TE-125M 9.6E-07 1.3E-05
XE-135 0. O. TE-127M 1.5E-05 1.2E-04
XE-137 0. O. TE-127 8.7E-08 1.7E-04~

XE-138 0. O. TE-129M 2.7E-05 6.0E-04
BR-83 7.7E-08 5.7E-04 TE-129 7.8E-09 1.2E-04[, s \ 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 1-130 3.1E-07 4.5E-04 TE-132 4.2E-05 9.7E-03
I-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
I-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

10
C).

E
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- TABLE 3.5-13

(p)-
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-103 2.lE-05XE-131M 8.5E-02 RU-106 5.6E-06

4

XE-133M 7.4E-02 RH-103M 6.1E-08i XE-133 1.0E+01 RH-106 1.2E-10XE-135M 2.9E-05 TE-125M 1.5E-05XE-135 2.6E-02 TE-127M 1.5E-04XE-137 4.9E-06 TE-127 1. 4 E-05
,

XE-138 8.8E-05 TE-129M 6.4E-04B R-83 1.8E-05 TE-129 2.7E-06l'~'
(s,,)h

BR-84 2.0E-06 TE-131M 1.5E-04BR-85 2.1E-03 TE-131 6.4E-07,

I-130 4.6E-05 TE-132 4.1E-03I-131 7.6E-02 BA-137M 9.8E-07I-132 3.4E-04 BA-140 7.8E-05I-133 1.5E-02 LA-140 1.2E-05j I-134 5.9E-05 CE-141 3.2E-051 I-135 2.lE-03 CE-143 2.6E-06RB-86 1.1E-05 CE-144 1.8E-05RB-88 4.1E-05 PR-143 1.8E-05CS-134 4.4E-03 PR-144 1.4E-08CS-136 1.6E-03 NP-239 1.3E-04CS-137 3.3E-03 CR-51 4.5E-05
S R-89 1.7E-04- MN-54 9.6E-06SR-90 5.7E-06 FE-55 5.0E-05SR-91 1.lE-05 FE-59 2.7E-05Y-90 1.5E-07 00-58 4.5E-04Y-91 3.2E-05 C0-60 6.4E-05

NOTE: .E denotes powers of 10

0

.
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TABLE 3.5-14,s

{ LIQUID WASTE MANAGEMENT SYSTEM COMPONENT INVENTORIES (CURIES)

FILTERS;

|

Nuc lide Waste Laundry Nuclide Waste Laund ry

N-16 0. O. Y-91M 9.3E-09 4.0E-09
KR-83M 0. O. Y-93 2.9E-09 7.9E-10,

KR-85M 0. O. ZR-95 1.1E-08 1.9E-09 -

KR-85 0. O. NB-95 9.2E-09 1.5E-09,

KR-87 0. O. MO-99 1.3E-05 2.5E-06
KR-88 0. O. TC-99M 3.5E-06 1.0E-06
KR-89 0. O. RU-103 8.4E-09 1.4E-09
XE-131M 0. O. RU-106 1.9E-09 3.2E-10
XE-133M 0. O. RH-103M 1.3E-09 5.3E-10
XE-133 0. O. RH-106 2.7E-12 1.4E-12
XE-135M 0. O. TE-125M 5.4E-09 9.1E-10
XE-135 0. O. TE-127M 5.3E-08 8.9E-09
XE-137 0. D. TE-127 7.2E-08 2.0E-08
XE-138 0. O. 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-03 2.1E-08 TE-131M 3.0E-07 6.7E-08I

,r 's BR-85 4.9E-10 2.6E-10 TE-131 1.4E-03 7.2E-09

('--) I-130 1.9E-07 5.0E-08 TE-132 4.2E-06 7.9E-07
I-131 4.6E-05 8.2E-06 BA-137M 2.2E-08 1.2E-08
I-132 4.9E-06 1.7E-06 BA-140 4.0E-08 6.8E-09

i 1-133 4.1E-05 9.7E-06 LA-140 2.0E-03 4.2E-09
I-134 1.2E-06 5.3E-07 CE-141 1.3E-03 2.2E-09

; I-135 1.4E-05 4.1E-06 CE-143 5.1E-09 1.lE-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-2 39 1.7E-07 3.4E-08
CS-137 3.7E-06 6.1E-07 CR-51 1.6E-02 9.5E-03
SR-89 6.5E-08 1.1E-08 MN-54 1.5E-02 8. 4 E-03
SR-90 1.9E-09 3.2E-10 FE-55 9.1E-02 5.3E-02
SR-91 5.5E-03 1.5E-08 FE-59 1.4E-02 3.2E-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 lE-02

4

NOTE: E denotes powers of 10

i

\
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l' TABLE 3.5-15

CHEMICAL AND VOLUME CONTROL SYSTEM COMPONENT INVENTORIES (CURIES)

E FILTERS
It

:

i.

j Nuclide Le tdown Preconcentrator Nuclide Le tdown Preconcen-

I trator
'

1

$ 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 12.0E-07
KR-87 1.2E-03 5.5E-06 M0-99 2.5E-03 9.6E-05i

| KR-83 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-06 1.8E-07
i- XE-131M 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
i 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 3.9E-06 1.3E-06,
1 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;_ g
: BR-84 5.5E-05 1.7E-08 TE-131M 6.8E-05 1.3E-06
;_ x -BR-85 6.4E-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
j I-131 8.2E-03 6.5E-04 BA-137M_ 3.4E-04 8.4E-09

1-132 2.2E-03 2.9E-06 BA-140 6.8E-06 6.7E-07;.
5 I-133 1.0E-02 1.3E-04 LA-140 4.3E-06 -1.lE-07
|- _ -134 1.0E-03 5.1E-07 CE-141- _2.2E-06 2.8E-07I
' 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
i CS-136 4.3E-04 1.3E-04 NP-239 3.4E-05 1.1E-06

CS-137 6.1E-04 2.8E-04 CR-51 1.7E+01 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-03 FE-55 3.1 E +01 4.3E-01
SR-91 1.6E-05 9.3E-08 FE-59 1.2E+01 5.6E-02

1 Y-90 3.4E-08 1.3E-09 .CO-58 2.3E+02 1.4E+00
Y-91 2.0E-06 2.8E-07 CO-60 -4.0E+01 5.8E-01

!
i

,

!

f
F

i ,

j''' NOTE: E denotes powers of 10

<s
\
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TABLE 3.5-16
i

QUANTITIES OF OUTPUT FROM,

- - SOLID WASTE MANAGEMENT SYSTEM

d

Quantity ( (ft /yr)Source Form

i

! Spent Resins
i

CVCS (1)
!

Dewatered 144t

!
I Fuel Pool Dewa tered 96
,

Liquid Waste
i

Managegggt
System Dewatered 240

1

Concentrator
Bottoms

} Liquid Waste 12% Na B 0 1410 ;2 7

,

Filters
!

Cartridges 14 Cartridges 35

Compressible
I '' Wastes Plastic, Baga
j Paper, etc . 500

Non-Compres-
sible Wastes Tools, etc. 100

!;
'

Notes:
$
#

1) Normally changed annually.

2) Normally changed once per year.j.

I 3) Based on two volumes of waste per volume solidification agent.

:

i

a

2

!

I

w

|

'

i

:

(
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TABLE 3.5-17

/''' SPENT RESIN ACTIVITY (CURIES /FT (2))3

'

Nuclide Dewatered Solidified W/ cement

1-1 29 0 0.

I-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-031

RU-106 2.5E-03 1.6E-03
1

'

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-04e

CR-51 8.2E-03 5.5E-03
MN-54 7.4E-03 5.0E-03

[ FE-55 4.7E-02 3.1E-02
'

5 FE-59 7.0E-03 4.7E-03
00-58 1.7E-01 1.1E-01
CO-60 6.2E-02 4.2E-02

,

1

Bases !

3
(1) 0.667 ft spent regins When solidified with cement will have

a volume of 1.0 ft

3(2) 256 ft resin / resin tank.
%)

4
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: TABLE 3.5-18
|-

! SPENT. FILTERS ACTIVITY SHIPPED (CURIES / BATCH (1))

Nuclide CVCS CVCS Precon- LWMS LWMS Fuel Pool
Letdown centrator Waste Laundry Purification

Co-60 4.0 E + 01 5.8 E - 01 1.2 E-01 7.1 E-01 9.4 E-02

Fe-59 1.2 E + 01 5.6 E - 02 1.4 E-02 8.2 E-03 4.0 E-02
b

Co-58 2.3 E + 02 1.4 E - 00 3.3 E-01 1.9 E-01 6.6 E-01

Mn-54 5.7 E + 00 6.7 E - 02 1.5 E-02 8.4 E-03 1.4 E-02

Cr-51 1.7 E + 01 5.9 E - 02 1.6 E-02 9.5 E-03 6.9 E-02

Fe-55 3.1 E + 01 4.3 E - 01 9.1 E-02 5.3 E-02- 7.3 E-02

!.

Bases

(1) One filter per 55 gallon container, encapsulated with
solidification agent.

.

O

.
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TABLE 3.5-19

() SOLIDIFIED WASTE CONCENTRATES (uCi/CC SOLIDIFIED WASTE (1))

Waste Waste

Nuclide Concentrates (2) Nuclide Concentrates

Br-83 1.3 E-04
84 2.2 E-05 RH-103M 6.4 E-07
85 2.4 E-07 106 1.4 E-09

I-130 9.9 E-05 TE-125M 2.9 E-06
131 2.4 E-02 127M 2.6 E-05
132 2.6 E-03 127 3.7 E-05
133 2.1 E-02 129M 1.3 E-04
134 6.4 E-04 129 2.6 E-05
135 7.5 E-03 131M 1.6 E-04

RB-86 8.1 E-06 132 2.1 E-03
88 9.5 E-04 BA-137M 1.1 E-05

CS-134 2.6 E-03 140 2.0 E-05
136 1.3 E-03 LA-140 1.1 E-05
137 1.9 E-03 CE-141 6.6 E-06

SR-89 3.3 E-05 143 2.6 E-06
90 9.9 E-07 144 3.1 E-06
91 2.9 E-05 PR-143 4.6 E-05'

i Y-90 9.0 E-08 144 1.6 E-07
91 6.2 E-06 NP-239 8.8 E-05'

91M 4.8 E-06
93 1.5 E-06

\ ZR-95 5.7 E-06 CR-51 1.8 E-05
'

NB-95 4.6 E-06 NN-54 3.1 E-06
MD-99 6.6 E-03 FE-55 1.5 E-05
TC-99M 1.8 E-03 59 9.7 E-06

: RU-103 4.4 E-06 CO-58 1.5 E-04
106 9.9 E-07 60 2.0 E-05

Bases
(1) .6667 cc waste when solidified has a volume of one cc
(2) Volume of waste concentrator = 800 gallons.

,

r
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TABLE 3.5-20

SOLIDIFIED BORIC ACID CONCENTRATES

(MCURIES/cc SOLIDIFIED WASTE ) '
,

2)Nuclide Activity Nuclide Activity Nuclide Activity

KR-83M 8.8 E-08 CS-134 1.1 E-03 BA-137M 6.7 E-Il
85M 2.6 E-06 136 3.0 E-04 140 1.5 E-05 -

85 3.2 E-03 137 8.1 E-04 LA-140 8.1 E-07 '!

87 1.2 E-07 SR -89 4.0 E-05 CE-141 7.1 E-06
88 1.9 E-06 .90 7.3 E-07 143 1.4 E-07
89 1.8 E-Il 91 1.7 E-07 144 4.3 E-06

XE-131M .l.5 E-03
'

-Y -90 1.4 E-08 PR 143 3.5 E-06
133M 5.5 E-04 91 7.3 E-06 1 44 6.3 E-12
133 1.3 E-01 91M 5.9 E-10 NP-239 1.1 E-05
135M 1.1 E-09 93 1.0 E-08 C1- 51 9.5 E-06 !,

135 3.4 E-05 ZR -95 7.0 E-06 MN- 54 2.3 E-06,

137 4.6 E-Il NB -95' 5.1 E-06 FE- 55 1.2 E-05
138 3.0 E-09 MO -99 1.1 E-03 59 6.1 E-06^

BR-83 6.8 E-08 TC -99M 4.6 E-06 CO- 58 1.0 E-04
84 1.7 E-09 RU -103 4.8 E-06 60 1.5 E-05 '

85 1.7 E-12 106 1.3 E-06 e

I-130 8.8 E-07 RH-103M 9.5 E-Il |
131 1.2 E-02 106 1.5 E-15 :

i

132 1.2 E-06 TE-125M 3.4 E-06 '

133 5.0 E-04 127M 3.5 E-05 |134 8.1 E-08 127 2.1 E-073

135 2.3 E-05 129M 1.4 E-04
RB-86 2.3 E-06 129 4.9 E-09,

88 1.9 E-08 131M 7.0 E-06
131 4.3 E-10
132 4.3 E-04

:

Bases: (1) 0.667 cc waste when solidified has a volume of one ce
j (2) Volume of boric acid holdup tank = 2400 gallons.

,

i

1

9

i

1

i

.

_ -_---____
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TABLE 3.5-21 Sheet 1 of 2 i

|

PROCESS AND EFFLUENT RADIATION MONITORS

Monitor Tyge, Frequency Location Action t

Effluentg

1. Steam Generator Liquid Continuous One monitor in each 1. Alarm if primary / secondary
'

Blowdown of blowdown , leakage
sample lines 2. Close blowdown valve.?.

2. Liquid Waste . Liquid Continuous ** Liquid waste dis- 1. Alarm if release approaches,

Discharge charge to circu- Tech Spec limit
,

lating water canal. 2. Close discharge valve
1

3. Gaseous Waste Gas Continuous Waste gas discharge 1. Alarm if release approaches
l' Discharge downstream of gas Tech Spec limit
i decay tanks 2. Close discharge valve

4. Condenser Air Gas Continuous Condenser air Alarm if primary / secondary
Ejector ejector discharge leakage

common header |

5. Plant Vent Particulate Continuous Plant vent down- Alarm if release approaches
Iodine stream of all Tech Spec limit*

j Gas inputs and filters
1

. 6. Fuel Handling Particulate Continuous FHB stack, downstream Alarm if release approaches
- Building Stack Iodine of all inputs and Tech Spec limit

Gas filters
i |

I '7. ECCS Area Ventila- Particulates Continuous One monitor in each Alarm if release approaches
! tion System Exhaust Iodine of two ECCS area Tech Spec limit i

Gas exhaust ducts.

i

*

i

|,

, i
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TABLE 3.5-21 Sheet 2 of 2
a

j ._ PROCESS AND EFFLUENT RADIATION MON' TORS1

i . Monitor * Type Frequency Location' Action
!

Process'

4 ,

4
-

11 1 Component Cooling. Liquid Continuous One monitor downstream' l. Alarm if leakage occurs into I

Water of each of two CCWS non-radioactive CCWS'

heat exchangers- 2. Close vent valve on CCW
[

surge tank
i

,

6

2. CVCS Process Liquid Continuous Letdown line, upstream Alarm if sudden increase in;

of purification filter reactor coolant activity i

f 3. Boric Acis.and Liquid Continuous ** Condensate recovery Alarm if leakage into
Waste Evaporator tank drain line secondary makeup,

{. Condensate r
.

>
4

|
,

a

4 *
Blowdown is routed to a treatment facility common to both Unit 1.and 2. !.

' Discharge from this facility is routed through an additional monitor.'

I
; ** Monitor operates only when process fluid is in the line.
I

i.
t

'

.

4

.i

4

i '
'

,

!

!. !
L

I'

i -

$

:
!

i

k
4

-

!
,
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PLANT VENTPLANT VENT jg
(EL 203 FT.)

HEPA

CHARCOAL

CONTAINMENT
BUILDINGHEPA RAB REACTOR

|
EXHAUST AUXILIARY

Z'C BUILDING
LOW VOLUME CONTAINMENT

CONTINUOUS VENT PURGE

_

FHB STACK VENT (EL + 109.5 FT)

JL

HEPA

FUEL

9 HANDLING
BUILDING

STEAM JET AIR EJECTOR
(EL + 71 FT)

JL

TURBINE
BUILDING

i

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

.

. BLDG. VENTILATION & EXHAUST SYSTEM
'

SIMPLIFIED BLOCK FLOW DIAGRAM
FIGURE 3.5-1
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j.<q 3.6 CHEMICAL AND BIOCIDE WASTES

N h-v 3.6.1 INTRODUCTION
'

Operation 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 I service water system is the freshwater source for St
Lucie Unit 2 primary and secondary plant water uses. Water quality of this
source is preeented 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-
ing 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 Section 3.5.

3.6.4 LABORATORY CHEMICAL RELEASES

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

3.6.5 CHD11 CAL 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 (Na001) is generated by electrolysis of seawater accord-
ing to the following reactions:,

, Q) '
(1) 2 Nacl + 2 H 0+2 NaOH + H2 + C122

3. 6- 1
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(2) 2 NaOH + C1 +Na0Cl + Nacl + H O
2 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, Na0Cl solution storage tank, Na0Cl 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 lb/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 (water boxes)
of the condenser is achieved by injecting successively 0.4 percent Na0Cl
solution into each of the four circulating water intake bays at a rate of
260 gpm. The injection pump is automatically controlled 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 af ter mixing with the unchlorinated flows from the other water boxes is
further diluted by ratios 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 the
terminus of the discharge canal.

Based on an average ocean water salinity of 35.5 ppt (Table 2.4-5), the
additional sodiun ion resulting frus hypochlorination by a 0.4 percent
solution of sodium hypochlorite at a flow rate of 260 gpm was estimated to
be 0.02 percent. This increase, af ter 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 of f-site disposal by a 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 F20M CORROSION CONTROL SYSTEMS

3.6.6.1 Hydrazine

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

3.6-2
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' 7 Cyclohexylamihe is adde.d continuously to the condensate feedwater system at

C/ a rate of about '2.5 lb'dir to'maintGin a 20 mg/l concentration in the conden-
I sate ,feeJwater foi pH control. Treated SGBD is described in Section 3.6.3./

. ,s n ( -
,

, '_.
_,?3.6.6.3 , Potassium Dichromate

Asiisctosed in Secthn I6. of the St Lucie Unit' 2 Environmental Report -~

,

Con 5ctunion Permit, potassitnx dichror. ate is added to the turbine cooling andr,
. component cooling systems td iahibit corrosion. The following describes

changes from the St Lucie Unit 2 Environmental Report - Construction Permit:
,,

- a 1000 to 2000 dig /I' concentration is maintained in thee .

' cooling Lyst.ams;
, .

# '

- any leakage, from the turbine cooling system is directed

.

to the storm water basins, which will have a concentration,

- ( not exce'eding 0.2 mg/l in the basins.,

3.6.6.4 Ph5sphates
/!

#
.

/ During a condenser leakage,' phosphates are added to the condensate feedwater
'~> system at a rate of 2.8 lb/hr to produce approximately a 25 mg/l concentra-

tion for corrosion control. Treated SGBD is described in Section 3.6.3.

3.6.7 ,TLOOR DRAINAGE WASTES,

,

( ) Non-radioactive floor " drainage is collected from the floor wash and equip-
'

'd ment. drains located ,in ths turbine generator building (TGB), component cool-
ing bui'. ding, diese) generator t building and the diesel oil storage tanks_ ^
ench/are. - s

,

,

The intermittent drainage flows are estimated as follows:

/ Average Daily Instantaneous,

Sources J Flow (gpm) Maximam (gpm)
, r |

TurbinoGeneratoiBj2.1rting 6 150

ComponenbCoolingEuclosure 3 75
,. - f

Diesel Generahing juilding 3 75

Diesel Oil StcTage Tank. Building 3 75

The floor dreinage sources from the TGB are the TGB oil sump, hydrogen seal
oil sump, lube oil filter pump and transfer pump area sump. The floor drain-
age collected.from tha diesal generator building includes diesel oil day :

tanks, diesel gene'rator accessory rack drains and floor drainage. Floor
{drainage primarily contains suspended solids, and oil / grease with estimated j-

concentrations ranging 'from 30 to 400 mg/l and 15 to 500 mg/1, respectively.
|

!g ,

'

'm -

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 i

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 distillate 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.
There fore , 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/1. This release
would result in a concentration of approximately one gg/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 resistant in seawater environs. Therefore,
tube corrosion is negligible. Assuming a copper corrosion rate of two
mils / year, copper released from the copper-alloy tube sheetc is about 0.1
lbs/ day, or 0.02 yg/l in the circulating 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 in the St Lucie
Unit 2 Environmental Report - Construction Permit.

O
3.6-4
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TABLE 3.6-1

ST Lt1CIE UNIT 2 CFDt1 CAL AND BIOCIDE WASTE DISCHARCES - $0MMART

EPA and
State of Florida

Estimated Efflueet Limitations
latinated Concentration (40CFR423) (eg/1)Frequency of Chemical Concentration AfterType of Waste Source . Discharte Quantity Con s t it uent in kante (og/l) Treatment (ag/1) Released to Averate Masisen

- 1. W tar Treatment Systeni

Wastes

a. Domineraliser Regenera- Demineraliser once/16 hrs /trala 76,400 spd TDS 7.000 (directed totion Waste Seds (Cation, Anion. Chloride (as CACO ) 600 neutralisatise3Mised. Organic Sca- Sulfate (as CACO ; 300 basis for3venger) pH 1-2 treatment)
TSS (30

Cit / Crease (15
b. Activated Carbon Bed . Activated Carboa Once/ week / filter 25.000 gal / week TDS 200-350BIckussh ~ Bed (3600 spd) TSS 150 (directed to

Chloride (as CACO ) 90 neutralisation3
Sulfate (as CACO 7 45 basis for3pH 7.5-8.5 treatment)
Oil /Cressa (15

' Equalized Water Treat- Neutralisation Daily 80,000 spd TDS 7800 Released to intake canal - -

c.

melt Systen Wastes Basia TSS ( 30 30 100Chloride (as CACO ) 580 - -3
Sulfate (as CACO 7 290 - -3pH 6.0-8.5 6.0-9.0Cit / Crease (15 15 20

2. Steam Generator Steam Generator Continuous 40 spe TDS 10 0.2 Seat to the conden-Blowdown Slowdown. Desineral- (as CACO ) sete storage tank er
--

3iser System TSS (1 (l to the circulating 30 100pu 6.5-7.5 6.5-7.5 water diccharge 6.0-9.0SiO pl.0* 0.01 ennal, after treat- - -2
Cu )1.0* (0.01 meat 1.0 1.0Fe .>1.0* (0.01 1.0 1.0Oil & Grease (0.1 (0.1 15 to

3. siocide Waste circulating and la- Intermittent 519.600 spa. Total nesidual
take Cooling Water Chloriae Mas - 0.1 To circulating 0.1**water discharge canal4. Floor Drainage Non-radioactive latermittent Avg - 15 :Pm pu 6-9 6-9 Directed to the storm 6,0-9.0Floor and Equipment Man - 400 spe TSS 30-400 (30 water bastas, atter 30 100Draise Oil & Crease 15-500 (15 treatment is oit 15 20

separators

note: State of Florida Department of Environmental Regulations has adopted and
incorporated the EPA Effluent Limitations (40CFR423. as amended June 10. 1976) for new
and esistlag point sources tetich discharge pollutants for steam electric power generation

*Pitential
" Based on St Lucie Unit 1 NPDES limitations.
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TABLE 3.6-1

'ST LUCIE UNIT 2 CHEMICAL AND B10 CIDE WASTE DISCHARCES - StTMMART

EFA and
State of Florida'

Eatinated Effluent Limitations !

*
. Estimated Concentration (40CFR423) fog /1) i

' Frequency of Chemical Concentration After .

Type of Weste Source Discharse Quantity Constituent In Waste (ma/1) Treatment (ma/1) Released ta Averase Manimum L

[
1. Water Treatment System

|
.,

- W.istes

a. Domineraliser Regenera- Demineraliser. Once/16 hrs /t rain 76,400 gyd - TDS 7,000 (directed to
tion Weste - Beds (Cation, Anion. Chloride (as CACO ) 600 neutralisatian

3Mixed. Organic Sca- Sulfate (as CACO ) 300 basia for3 ivenger) - pH 1-2 treatment)
TSS f30 J

Oil / Crease s!5 f
. b. Activated Carbon Sed Activated Carbom Once/ week / filter 25,000 gal / week TDS 200-350 i

Eschwash Bed (3600 spd) TSS 150 (directed to I

Chloride (as CACO ) 90 neutralization
|3

Sulfate (as Cac0 7 45 basis for i3
pH 7.5-8,5 treatment) *

Oil / Crease (15 i

.c. Equalised Water Treat- Neutralisation Daily 80,000 spd TDS 7800 Released to intake canal '
2 . .
!. . meat Systes Wastes Basin TSS (30 30 300
| Chloride (as Caco ) 560 - .i

* ' Sulfate (as CACO 7 290 - .3pu 6.0-8.5 6.0-9.0
Oil / Crease (15 15 20

} 2. Steam Generator Steam Generator . Continuous 40 spe TDS 10 0.2 Sent to the conden- - _
'

Blowdown Blowdown Domineral- (as CACO ) sate storage tank or !3iser System TSS (! (1 to the circulating 30 100 f
pH 6.5-7.5 6.5-7.5 water discharge 6.0-9.0 i

SiO >l.0* 0.01 canal, after treat- (- .2
Cu >1.0* (0.01 ment 1.0 1.0

a Fe >1.0* (0.01 1.0 1.0
'
,

Oil & Grease (0.1 (0.1 15 20

3.. Blocide. Waste circulating and in- Intermittent 519,600 sps Total Residual Itake Cooling Water Chlorine Man - 0.1 Ta circulating 0. lee ,* water discharge canal !..

4. Floor Drainage Non-radioactive Intermittent Avg - 15 spe pu 6-9 6-9 Directed to the storm 6.0-9.0 '

Floor and Equipment Max - 400 spe TSS 30-400 (30 water basias, after 30 100
Drains 011 6 Crease 15-500 (15 treatment in all 15 20 I

.
.

separatore
.

p

Note: State of Florida Department of Environmental Begulations has adopted and
incorporated the EPA Effluent Limitations (40CPR423, as amended June 10, 1976) for new
and esisting point sources thich discharge pollutants for steam electric power generation
Potential
Based on St Lucie Unit 1 NPDES limitations.

[
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TABLE 3.6-2

U ST LUCIE UNIT 2 ANNUAL CHEMICAL USES

II)Annual Chemical Uses
System Chemicals Average Maximum

| Water Treatment System Sulfuric Acid (66 Be) 436 tons 546 tons
Sodium Hydroxide (100%) 153 tons 191 tons

Neutralization Basin Sodium Hydroxide (100%) 274 tons ( }344 tons (2)

Circulating Water Sodium Hypochlorite (100%) 97 tons (3) 188 tonsI3)
System

Steam Feedwater System Hydrazine 2.8 tons 3.5 tons
Cyclohexylamint 8.8 tons 11 tons
Phosphate 10 tons 12.3 tons

Reactor Reactivity Boric Acid 2 lbs(4) 450 lbs(4)
Control

Turbine Cooling Potassium Dichromate 5 lbs(5) 9 lbs(5)

v

Notes:

(1) Annual average and maximum chemical uses are based on 80 per-
cent and 100 percent availability, respectively. |

|

(2) Annual average and maximum Na0C1 uses are based on 300-day
normal operation and 65-day shutdown.

(3) 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.

(4) 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.

(5) Annual average and maximum uses of potassium dichromate areh based on the allowable discharge into the two s'torm water basins
\j 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 *

Concentration
Parameter (ag/l as CACO )**

3

Total Hardness 100-200
s

P Alkalinity 0-5
6

M Alkalinity 40-50

Chloride 70-137
.

Fluoride 0.2-0.4
!

Sulfate 45,

4

Silica (as SiO ) 8-12 '

2

Conductivity (microchas/ca) 400-500

pH (No unit) 7.5-8.5

Turbidity (APHA units) 2.4

Iron (as Fe) 0.05-0.1

TOC, ppm *** (as Carbon) 10-20,

i

!

,

I

,

:

* Based on 1975-1978.
| ** Except as noted.

*** Based'on 1973-1974 data.,

L
i

.

I

;

t

. .
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i TABLE 3.6-4
i

i
COMPOSITION OF TITANIUM TUBES'

'
r

Element Percent |
i

'
!

!

|
Titanium 99.0

< r

I Nitrogen 0.03 i

| i

| Carbon 0.10 ,

;

i '
' Hydrogen 0.02
i
a

,

i. Iron 0.30 -

,

i
'

~ Oxygen 0.25
; i
'

Other, Total 0.30-0.40,

;

i
i

i
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TABLE 3.6-5,Q (
j COMPOSITION OF TUBE SHEET
1

Element Percent

Copper 88-92.5

Aluminum 6.0-8.0

Iron 1.5-3.5 -

Manganese, max 1.0

Zinc, max 0.2

Lead, max 0.01

Phosphorous, max 0.015

I

.

.
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CIRCULATING WATER SYSTEM 519,600 gpm 1
m

BIOCIDE WASTE -

j

29000 gpm
INTAKE COOLING
WATER SYSTEM

NEUTRALIZATIOfBIOCIDE & CORROSIVE
- -
- -

INHIBIT BASIN

lj \ DRAIN
_

WATER TREATMENT SYSTEM 55 gpm
CHEMICAL WASTE

HIM
'

DEMINERALIZERf

BOI

TSE
STEAM GENERATOR 40 gpm

BLOWDOWN & LEAKAGE

SANITARY WASTE_

TREATMENT PLAN-

POTABLE & SANITARY WATER 5 gpm
SYSTEM - SANITARY WASTE

OIL / WATERm
~

SEPARATOR

FLOOR & EQUIPMENT 15 gpm
DRAINAGE WASTE

RADIOACTIVE WAS'
MANAGEMENT SYShLABORATORY WASTE :;

;-
;(
1 -

f

k

l,

:|
- . .. . , - - . . _ , .
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o

pH - 6 ~ 9

Total Residual
Chlorine <0.1mgIR
BO4 <0.1 ppbpH-6 ~ 9

TSS<30mglR Cu < 0.02 ppb
O/G<15mgl2

DISCHARGE
I CANAL -'m

-

pH - 6.5 ~ 8.5 Cyclohexylamine - 0.2 ppb 1 '
TSS< 1mg|2 Hydrazine - O
Cu <0.01mg|2 PO4 - 0.2 ppb ATLANTICFe < 0.01mgl2 O/G < 0.1mgl2

OCEAN
% \

[
'

INTAKE CANAL-

&
)S< 30mglR INTAKE STRUCTURE

< 30mgIR

pH - 6 ~ 9
% O/G< 15mgIR

T / TSS< 30mglR
Cr < 0.2mgIR

PLANT STORAGE
L BASINS
_ (EVAPORATION &

PERCOLATION)-

)

[E
3M

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

CHEMICAL & BIOCIDE WASTES
EFFLUENT QUANTITY & QUALITY

FIGURE 3.6-1 [
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3.7 SANITARY AND OTHER WASTE SYSTEMS

['] 3.7.1 INTRODUCTION
4 :

N' This section describes the sanitary waste, intake travelling screen wash
and storm water drainage systems. In addition, the gaseous wastes from
diesel engines and sodium hypochlorite generators are discussed in this
section. Potentially radioactive wastes, chemical laboratory wastes, and
laundry wastes are discussed in Section 3.5.

3.7.2 SANITARY WASTE SYSTEM

A factory-f abricated extended-aeration sanitary treatment plant is in-
stalled to treat the sanitary wastes from both St Lucie Units 1 and 2.
The sanitary wastes originate from restrooms, shower facilities and
miscellaneous sources located throughout the plant. The St Lucie Unit 2
sanitary wastes flow by gravity into the li ft station located at the
northwest corner, outside the St Lucie Unit 2 reactor auxiliary building.
The collected wastes are then pumped to the sanitary manhole located at
the northwest corner outside the St Lucie Unit I reactor auxiliary build-
ing. From there, the combined sanitary wastes from both unit s flow to the
sanitary treatment plant for treatment and disposal. The treatment plant
is located at an area northwest of the intake structure and immediately
west of the water treatment system (Figure 2.1-4).

The characteristics of the sanitary waste, the design of the li f t station
and the treatment plant are described in the following subsections.

7
/ \ 3.7.2.1 Characteristics of Sanitary Waste
Y

The sanitary treatment plant is designed to handle 17,000 gallons / day and
34 lb five-day biochemical oxygen demand (BOD )/ day of raw sanitary waste

5from St Lucie Units I and 2. This is based on plant staff of 340 persons
for both units, a waste generation rate of 50 gallons / capita / day and a
BOD load of 0.10 lbs/ capita / day. This loading c'rresponds to a BOD$ 5concentration of 240 mg/1. The waste is typical sanitary waste containing

'

a high concentration of suspended solids (approximately 240 mg/1) and a low
concentration of dissolved oxygen.

3.7.2.2 St Lucie Unit 2 Sanitary Waste Lift Station

The St Lucie Unit 2 sanitary waste li ft station is four f t in diameter and
eight ft deep with a volume of 752 gallons. This station is equipped with
a 30 gpm duplex expelsor pneumatic ejector pumping system for transferring
the St Lucie Unit 2 sanitary wastes to the treatment plant via the St Lucie
Unit I sanitary waste collection system.

3.7.2.3 Sanitary Waste Treatment Plant

Figure 3.7-1 shows the flow diagram of the sanitary treatment plant. The

plant is capable of achieving 90 to 95 percent removal of both BOD 5 ""d
suspended solids from the sanitary wastes. Details of the various unit
operations and processes at the treatment plant are given below:

,p
(a$r

,

3. 7- 1
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a) Comminutor and Fypass Screen - Sanitary wastes enter the
influent box of the treatment p1snt where the solids in
the wastes is cu by the comminuter to facilitate sub-
sequent treatment processes. To permit continuing treat-
ment during a temporary malfunction or routine mainte-
nance of the comminutor, a bypass channel equipped with a
bar screen is also provided,

b) Surge Tank - The comminuted waste flows by gravity into
a 1825 gallon surge tank which serves as an equalization
tank to minimize the fluctuation of raw wastewater entering
into the treatment plant. The surge tank is aerated con-
tinuously to prevent solids from settling to the bottom of
the tank and becoming septic. Air is provided through a
diffuser at a rate of eight efm. From the surge tank wastes
are transferred to the flow regulator box by two vertical
submersible pumps, each with a capacity of 70 gpm and a total
dynamic head (TDH) of 17.5 ft.

c) Flow Regulator Box - The flow regulator box regulates the in-
flow by routing a controlled volume through a V-notch weir
to the aeration tank, and returning excess flow to the surge
tank. The minimum regulating condition corresponds to one
pump operation at low surge tank level processing 75 percent
average daily flow or 12,750 gpd and the maximum regulating
condition corresponds to two pumps operating at high surge
tank level to treat up to 150 percent average daily flow or
25,500 gpd.

d) Aeration - The extended aeration process is carried out in a
series of four precast reinforced concrete ranks with a

total capacity of 17,000 gallons. These tanks provide a total
detention time of 24 hours which was calculated based on a raw
waste flow of 17,000 gallons / day. For the maximum waste loading
conditions (i.e. , 50 lb BOD / day and 25,000 gpd) the air

5
requirement for the aeration and end roll is estimated to be

90 cfm based on 2600 cfm/lb of BOD . The dissolved oxygen
Slevel in the aeration tanks is maintained at a maximum of two

mg/1.

Two blowers are installed in the treatment plant. Normally,
one blower (the other standby) supplies 111 cfm at 4.5 psig
to satisfy all air requirements for aeration tanks, aerobic
digester, surge tank, and air li ft eductors and skimmer of the
treatment plant.

During the extended aeration process, biodegradable material
is oxidized and the process operates in the endogenous respi-
ration phase. In this operation, the aeration tanks receive
activated sludge from the settling tank by an automatic air
li f t eductor so that a mixed liquor suspended solid (MLSS)
concentration of 3,000 to 5,000 mg/l is maintained. Mien the
MLSS concentration exceeds 5,000 mg/1, some of the activated
sludge is wasted to the aerobic digester for digestion.

3.7-2
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The aeration tanks are also equipped with spray nozzles for
/~N - froth suppression. A submersible pump in the settling tank
I with a capacity of 32 gpm at a TDH of ten ft supplies spray

water.

e) Final Settling - The mixed liquor from the aeration tanks
is discharged into the settling tank where it is retained
under quiescent conditions for about 4.35 hours, based on
an average raw waste flow of 17,000 gallons / day. The effec-

tivecapacityofthesettlingtankja3,082gallonswitha
surface settling rate of 193 gpd/ft for average daily
flow. The activated sludge that settles to the bottom is
then returned to the aeration tanks, as described previously.
The overflow (effluent) from the settling tank then flows
to the chlorine contact tank for disinfection. A scum re-
moval system is also installed in the settling tank to return
the scum by air lift surface skimming to the surge
tank for reprocessing. *

f) Chlorination and Discharge - The effluent from the set tling
tank is disinfected by injecting sodium hypochlorite solution
from a 2,199 gallon chlorine contact tank for a contact time
of 124 minutes based on a maximum flow of 25,500 gallons per
day. The chlorination system consists of a hypochlorinator
with a 30 gallon PVC container. The maximum dosing capacity
of the hypochlorinator is 32 gallons per day at 50 psi. The
chlorinated ef fluent, which has a free residual chlo-m

( ) rine concentration of 1.0 to 1.5 mg/1, is measured by a flow

() meter and discharged by gravity to the intake canal. The
average concentrations of BOD Y 8usPended solids in the5discharged effluent will not exceed 30 mg/1.

g) Sludge Treatment and Disposal - Excess activated sludge
that is wasted from the settling tank to the aerobic
digester (2,660 gallons) is retained and aerated for about
15 days for digestion and stabilization of the biodegradable
material. Air at about seven efm is supplied to maintain
the dissolved oxygen at one to two mg/l at all times in the
digester. The supernatant liquor is returned to the sera-
tion tanks while the digested sludge in the bottom is re-
moved for of f-site disposal.

3.7.3 INTAKE TRAVELLING SCREEN WASH WATER

Two 1060 gpm capacity travelling screen wash pumps located at the St Lucie
Unit 2 intake structure withdraw ocean water for screen cleaning. One pump
(the other standby) is normally in operation for two hours per day, result-
ing in an average daily wash flow. of 90 gpm. The wash water is returned to
the intake canal through a collection sump and drain system. If the collec-
tion sump and drain system are clogged, the wash water overflows to the
storm water drainage system. (The-ocean water quality is discussed in
Section 2.4.) The trash collected in the sump is manually removed and dis-
posed of as solid waste.\p)y

3.7-3
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3.7.4 STORM WATER DRAINAGE SYSTEM

The storm water drainage system collects (1) drainage from building roofs
and yards, (2) occasional overflow from the intake travelling screen wash
water, and (3) floor drainage wastes. The quantity and quality of the in-
take travelling screen wash water and floor drainage wastes are discussed
in Section 3.7.3 and 3.6.7, respectively.

Wastes from the storm water drainage system are discharged into the two
storm water basins for evaporation and percolation. These two basins
are designed for a rainf all intensity of six inches per hour, correspond-
ing to the recorded maximum one-hour rainfall in the western part of the
West Palm Beach area. The design storm runof f from St Lucie Unit 2 was
estimated to be 40 cfs. An overflow basin located south of the two basins
provides additional capacity for excess storm runof f.

The storm runof f from building roofs and yards contains some suspended
solids, but is generally not affected by plant operation activities. The
suspended solids will eventually be settled out in the storm water basins
and/or the overflow basin.

3.7.5 CASE 0US WASTES

Since St Lucie Unit 2 is a nuclear power plant , there is no continuous
release of combustion products to the atmosphere during normal operation.
There are, however, two kinds of gaseous wastes, as discussed below,
released to the atmosphere intermittently.

3.7.5.1 Diesel Generator Gaseous Waste

Two diesel generator sets, each of which has the capability to supply power
for a safe shutdown of St Lucie Unit 2 will be ocassionally operated. Each
set consists of two engines, one with 12 cylinders and the other with 16
cylinders.

Emissinns tests were performed by the diesel generator manufacturer. Op-
erating at 100 percent loaa each engine set requires a maximum of 273
gallons of No. 2 diesel fuel oil per hour. The principal combustion pro-
ducts and effluent release rates for each diesel generator set are pre-
sented in Table 3.7-1. Since the diesel generator sets will be used only
in the event of a loss of normal ac power, their frequency of service is
limited to periodic testing of about one hour duration on a semi monthly
basis.

Combustion products from the two generator sets are discharged from vents
located in the roof of the diesel generator building. Because of the
infrequent operation of the generators, the amount of effluents released
annually is insignificant.

3.7.5.2 Hypochlorite Generator Gaseous Waste

During the production of sodium hypochlorite by elect rolysis of seawater,
| hydrogen gas is generated as a waste product. The hypochlorite generators

operate approximately 12 hours per day. Approximately ten cfm of H2 gas

3.7-4i
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i
are produced by the generation of sodium hypochlorite solution, which is

j used to chlorinate the condensers of St Lucie Units 1 and 2 (Section 3.6). i

i
I

! The hydrogen produced during hypochlorite generation is diluted with |
,

) ambient air to less than the combustible level. This diluted gas is |

; discharged to the atmosphere through a vent equipped with a flame arrestor. !
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TABLE 3.7'l-

.

PRINCIPAL COMBUSTION PRODUCTS AND EFFLUENT RELEASE RATES
OF A DIESEL GENERATOR SET~

AverageEmisgionFactor Emmissions per Generator
Combustion Product (1bs/10 gal) Set (1bs/hr)

Particulates( ) 25 6.8

Sulfur oxides (as SO )I ) 64 17.5
2

Carbon monoxide 54 14.8

Hydrocarbons. 14 3.9

Nitrogen oxides (as NO ) 531 145.02

Aldehydes (as HCHO)(2) 5.5 1.5

I}Organic acids 7 1.9

Source: Tests conducted on each generator set by manufacturer -
Power Systems Division of Morrison-Knudsen Company, Inc.
except otherwise noted.

\v/
(1) Based upon a 0.44 percent sulfur fuel oil.

(2) . Taken from Table 3.2.2-1 of EPA's Publication AP-42,
" Compilation of Air Pollutant Emission Factors," 1976.

,

i )-
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3.8 REPORTING RADIOACTIVE MATERIAL MOVEMENT
.,%

\ The transportation of radioactive materials to and from St Lucie Unit 2 hasiD been described in the St Lucie Unit 2 Environmental Report - Construction
Permit and the Final Environmental Statement Related to Construction of
St Lucie Unit 2.

N

U

i

3.8-1
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3.9 TRANSMISSION FACILITIES !
;:

Florida Power & Light Company installed three 240 kV circuits for the -

! transmission systen during construction of St Lucie Unit 1, as described
j in the St Lucie Unit 2 Environmental Report - Construction Permit.

Each of the three circuits is capable of carrying full load for one unit.i

: Therefore, the construction and operation of St Lucie Unit 2 require
I no additional facilities for the transmission system.
;
,
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4.1 SITE PREPARATION AND PLANT CONSTRUCTION
s

| The intent of this section is to address those areas where changes from the
i St Lucie Unit 2 Environmental Report - Construction Permit have occurred.
j These changes reflect differences in the St Lucie Unit 2 design and the

availability of new information, as requested in USNRC Regulatory Guide i

| 4.2, Revision 2.

4.1.1 CONSTRUCTION SCHEDULE

; Major construction activities involving excavation, dredging, backfilling
'

and disposal of spoil for St Lucie Unit 2 are scheduled to be completed by
{ early 1981.

4.1.2 DESCRIPTION OF SITE PREPARATION AND CONSTRUCTION&

The St Lucie site was initially conceived as a two unit site, and the
I majority of site excavation and dredging activities were completed during

construction of St Lucie Unit 1, as discussed in the St Lucie Unit 2 Envi-
J ronmental Report - Construction Permit. The locations of various buildings

and facilities are shown in Figure 4.1-1.

Table 4.1-1 indicates that 300 acres, or about 27 percent of the 1132 acre
site, have been affected by plant construction activities. Some additional
land is disturbed during construction of the St Lucie Unit 2 discharge

i pipeline and diffuser (Section 3.4 describes the discharge system).
. Approximately three acres of vegetation, primarily red mangrove, are re-
] moved at the eastern end of the discharge canal for excavation and in-
. stallation of a headwall required for the St Lucie Unit 2 discharge pipe-

line. Figure 4.1-2 shows the location of this excavation. In addition,
; approximately 14 acres of ocean floor are excavated for installation of the
i discharge pipeline and diffuser. The impacts of these construction activ-

ities are discussed in Sections 4.1.3.2 and 4.1.3.3.
.

. There is no intention _on the part of any party or parties (including FP&L)
I to flood and drain this area for mosquito control, as stated in the St Lucie

Unit 2 Environmental Report - Construction Permit. Mosquito control is the
responsibility of the St Lucie County Mosquito Control District, and is per-,

formed by spraying.
'

4.1.3 EFFECTS OF SITE PREPARATION AND CONSTRUCTION

4.1.3.1 - Impact of Construction Force

Impacts of construction worker immigration on' the communities near the
St Lucie-site are expected to.be low, for the following reasons:

- 85 percent of the construction work force is locally recruited,-

_thus a relatively small percentage would move into the area._

Many persons employed for St Lucie Unit I construction remained-

\,[ in the area to participate in St Lucie Unit 2. construction.
\

This continuous construction program would have stabilizing '

effects-on the economies and population.in nearby communities..

4.1-1
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- Calculations were made to estimate the actual number of persons
who would move into the area for the construction period.
These were compared to county data projected for the same.

period to determine an order-of-magnitude estimate of possible
effects from an influx of construction workers.

Peak construction year = 1980-

Estimate of construction workers required for peak period-

= 2025

- Estimated number of workers who would immigrate for peak
period employment (15 percent of 2025) = 304

These 304 workers were then factored into groups by probable family size -
e. g. single, man and wife, parents with one child, parents with two children,
etc. After factoring was completed, it was estimated that the immigrant con-
struction work force would contribute an additional 706 persons to the area.

The projected 1980 population for Martin County and St Lucie County is
142,100 persons. The estimated increase of 706 persons, because of St
Lucie Unit 2 construction, represents less than one percent of that pro-
jected 1980 population. Table 4.1-2 presents the projected annual work
force required for construction of St Lucie Unit 2,

4.1.3.2 Effects on Terrestrial Vegetation and Wildlife

Two St Lucie Unit 2 new construction activities requiring land not pre-
viously cleared during site preparation have been initiated. The existing
canal is extended to accommodate a second headwall, and a second discharge
pipeline is installed.

Extension of the existing discharge canal (Figure 4.1-2) preempts approx-
imately three acres of red mangrove (Rhizophora mangle) swamp and less than
an acre of saw palmetto (Serenoa repens) and Australian pine (Casuarina
sy) . This represents less than one percent of the mangrove swamp occurring
within one mile of St Lucie Unit 2 (Figure 2.2-1), and less than ten per-
cent of the mangroves between the intake and discharge canal.

The excavated area is dominated by red mangrove and white mangrove,

| (Laguncula Q racemosa), with few black mangrove (Avicennia germinans)
! present. The thin transition zone between mangrove swamp and scrub vege-
| tation (saw palmetto and Australian pine) is similar to other swamp edges

on site (Section 2.2.1). A single plant of Acrostichum aurium, a species
included on the Florida Official List of Threatened Plants (effective July
1,1978), was found in this area. However, this species was observed in
similar habitat north of the discharge canal, east of State Route A1A. In
addition, a few specimens were observed immediately south of Big Mud Creek,
just wes't of State Route A1A. Two other plant species included on the
Florida List which may inhabit mangrove swamps or swamp edge on Hutchinson
Island, are Tillandsia fasciculata (endangered) and Annona glabra
(threatened).

4.1-2
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(
Verbena maritima grows in several clumps along the roadside edge of the saw ,

palmetto stand to be cleared for headwall construction. This species is '

endemic to south Florida, and has been proposed by the U.S. Fish and Wild-
,

life Service for status as threatened. Because of its widespread occur-'
.

rence on site and apparent preference for disturbed, open habitat, such as
;
' roadside, loss of individual plants due to headwall construction should not

significantly affect the local distribution and abundance of this' species.<

Many . bird species derive food or cover from mangrove swamps, particularly
when the latter are linked to upland watersheds and marine / estuarine
systems. The most important species conceivably affected by discharge

; canal extension and ensuing habitat loss is the Wood Stork. Other species~

4

1 which may also utilize this habitat type on Hutchinson Island include
.

wading birds such as the Great Egret, Louisiana Heron, White Ibis and
Green Heron. No evidence (old nests and remnant eggshells) of on-site'

breeding activity of these species was observed.
i

The present mangrove stands are hydrologically isolated from marine systems;

due to trenching and diking employed in the past as mosquito control
i

measures. Absence of tidal exchange essentially prevents nutrient export
to marine communities and may decrease food resources for avif auna (Section

,

2.2.1). This factor, the small acreage requirements for canal extension,
.

and apparent absence of bird nesting activity decrease the probability of| ,

; vegetation removal, resulting in measurable changes of faunal richness of
site locale.

In addition to vegetation clearing, canal excavation requires dewatering
and earth removal. These activities may stress the adjacent remaining ,

45 acres of mangrove community through reducing productivity of swamp water
7
' biota, or smothering with sediments the upper portions of mangrove prop
i roots through which oxygen is absorbed. These effects are minimized

through adoption of appropriate construction techniques. Temporary dikes
or other means minimize drainage of water from adjacent areas, and re-;

i strict escape of sediment-carrying water into these areas. Dewatering
i effluent is discharged to the existing discharge canal. Slash and exca-

vated material not utilized for diking are transported to the fill / borrow'

area west of State Route A1A.

Installation of the St Lucie Unit 2 discharge pipeline involves excavating
a strip of dune vegetation and sand less than 100 feet wide. Vegetation in,

this area is characterized by extensive stands of saw palmetto and Spanish
bayonet (Yucca aloifolia) (Table'2.2-3). Dune flora is important for its
role in soil stabilization,~and because it includes an assemblage of un-
common species of tropical affinity. Scaevola plusieri, a tropical species
which may occur on beaches and dunes of Hutchinson Island, is listed as -
threatened by the state.

The same procedures utilized for construction of the St Lucie Unit I dis-
charga pipeline through the dune .are being implemented during installation '

j

; .p. of the St.Lucie Unit 2 pipeliw A temporary berm is established, using
,

'( material excavated for canal e m nsion, to protect the 100 foot area during
breaching of the dune. The O mporary' structure connects the natural dune

'at two points either side of the breached area, thus forming an arc around
t

Lthe latter. . After pipeline installation is completed and contours have

4.1-3
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been restored to preconstruction conditions, areas cleared of vegetation
will be replanted with native dune-stabilizing species.

'As discussed during the SL-2 Environmental Report - Construction Permit stage,
construction of the discharge pipeline affects turtle nesting patterns, egg
development and hatchling movement during the period of beach activity.

Offshore, the highly motile turtles will probably avoid the immediate area of
construction activity. Sampling areas 4 and 5 have had similar populations
and nesting trends during all aurveys except during 1975 (Figure 2.2-3) when
area 4 had approximately one half the nests found in area 5 (See Section
2.2.1). Turtles that avoided area 4 due to construction activities have
been considered to have nested elsewhere on the island. In the event these
turtles did not nest elsewhere the estimated loss w bout 58 percent
(99 nests) of the projected nest potential for 1975 This percentage
reduction in nesting at area 4 might be expected during future construction.
Nesting populations in areas 4 and 5 were about equal in 1977 indicating
the construction effects on adult nesting patterns were temporary.

Beach surveillance and nest relocation to protected habitats will be in-
stituted on those areas of beach potentially affected St Lucie Unit 2 con-
struction activity. In 1975, a similar program was conducted with 12 nests
removed from the dune construction area. During St Lucie Unit 2 construc-
tion, however, a larger area will be included in the relocation Program in
order to reduce the potential effects of compaction of nests and the in-
fluence of vibration and noise on turtle embryos (see also Section 6.1).

Coastal dunes and mangrove swamps provide storm protection to inland com-
munities. In areas with a one percent chance of inundation in any one
year, Executive Order 11988 (May 24, 1977) directs Federal agencies to
consider possible effects of development on the capacity of a floodplain
to endure and retard flooding impacts. The effects of discharge canal ex-
tension and pipeline installation on swamps and dunes of the St Lucie site
have been avoided or minimized to the extent practicable. Efforts to
minimize construction effects are cited above and include: temporary diking
to prevent adverse changes in water quality and quantity in uncleared,
adjacent swamps; disposal of sissh and excavated material west of the State
Route A1A; transport of dewatering effluent to the existing discharge
canal; temporary berm construction where the dune is breached; re-construc-
tion of original dune contours; and establishment of native dune-stabi-
lizing plant species. There are no practicable alternative locations for
the discharge canal extension.

4.1.3.3 Effects On Marine Biota

he St Lucie Unit 2 discharge pipeline and diffuser extend approximately
3000 f t of fshore of Hutchinson Island, parallel to and south of the St
Lucie Unit I discharge pipeline (Section 3.4). ne following method has
been selected for construction of the St Lucie Unit 2 discharge pipeline.

Construction will rely on partial sheet piling. The first (near-shore)
1000 ft would be sheet piled and the remaining 2000 ft would be excavated
as an open trench which, in cross section, resembles a trapezoid, 280 ft
wide at the surface; 23 ft wide at the bottom; and 26 ft deep. The work

4.1-4
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i

area would be surrounded with silt screens to control suspended solids
within the area and meet St' ate of Florida turbidity limits (50 Jackson !
Turbidity Units above background). Th **2 '"''*** '''' di'*"'b'd 67

'

construction is approximately 56,692 m! *14 acres), or less than one per-
.

: (
cent of ocean bottom within the 30-ft contour between St Lucie and Fort

! Pierce inlets.

During the period of construction, motile organisms will leave the area due
to increased activity, turbulence, and turbidity. This is a temporary phe-
nomenon; motile epifauna may leave areas of increased activity, and fish
may swim in and out of the area as activity around the dredging . barges
changes. Given the available data, the area affected cannot be quantified
nor can the possible reduction in density of motile organisms in the
construction zone be estimated. However, the construction zone is not '

necessarily devoid of motile organisms at any given time. Conversely, the '

infauna, consisting of nonmotile organisms are passively displaced with
sediments. Losses of these organisms can be estimated from core sample
data, assuming 100 percent mortality. Benthic losses were calculated from
mean density and mean biomass estimates from three years of operational
monitoring at Stations 1 and 2, respectively, (Table 4.1-3).

The benthic commynity of the beach tergace (Station 1) is of low density
(717 organisms /m , 2.9 grams biomass /m ) and low diversity as compared ;
to offshore stations (Stations 2, 3', 4, and 5) (see Appendix Table 2.2A-21)

t Relative abundances derived from benthic core samples (see Appendix Table
2.2A-23) indicate that the benthic community is dominated by annelids and
arthropods at.this station. Juveniles of the shrimp, Trachypenaeus con-
strictus (occasionally found in catches of commercial bait shrimp), are
also found at Station 1. No other commercially important species have been
found in significant numbers. Mortalities assgc*ated with the first 1000

i feet of construction are estimated at 3.3 x 10 individuals, or 14 kg
biomass.

Station 2 is considered representative of the she11 hash zone which is
affected by the distal 2000 ft of pipeline construction. She11 hash
stations (Stations 2, 4, and 5) showed highest densities and diversity of

; all stations sampled (see Appendix Table 2.2A-21). - Mean density calculated
;

from Sgation 2 core samples collected in 1976-1978 wgs 17,006 organ-
isms /m . Mean biomass was estimated at 23.2 grams /m . The only com-.

mercia11y important species which has been collected in significant; numbers
in the trough zone is Trachypgnaeus constrictus. Estimated losses for the,

open trench area'are 8.9 x 10" individuals or 1207 kg biomass.

Table 4.1-3 presents estimates of totalibenthic losses, over the entire
leggth of the pipatine. The total loss of infauna is estimated to be 8.9 x
10 individuals or 1221 kg..

I Substrate stabilization and recolonization following construction of St
Lucie Unit I discharge pipeline is the basis for prediction of recovery
following St Lucie Unit 2 discharge pipeline inatallation. In constructing,

,\
. . the discharge pipeline for St Lucie Unit 1, sheet, piling was' used for the

entire length (1100.fr). 'The sheet piling was removed upon completion of.
construction in the fall of 1975. Subsequent changes observed in samples,

'

. -4.1-5e
'
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collected at Statino 1, an area near the construction, were considered to
reflect constraction effects.

The mean grain size of substrate samples collected at Station 1 through the
first three quarters of 1976 was slightly lower than that of samples col-
lected during the baseline studies conducted in 1971-1973 (Figure 4.1-3).
The sorting coef ficients of the substrate samples remained within the same
range as measured during the baseline period. However, winter quarter
(December 1976) samples differed significantly from baseline. These dif-

ferences included a reduction of mean grain size and the presence of large
shell debris. The shells were discolored, suggesting that the material was
recently unburied. These differences may have arisen from St Lucie Unit 1
pipeline construction. The delayed observation of construction-related
effects probably resulted from substrate mobility which is common to high-
energy beaches; substrate is moved onshore during the summer months, and
deposited offshore with storm-induced turbulence during winter months. The
substra*.e saeples collected at Station I were comparable to that of
baseline sarples, indicating that substrate patterns had stabilized in the
year following the c)mplet. ion of construction.

Recolonization of the sediments began immediately following completion
of St Lucie Unit 1 pipeline construction (see Figure 2.2-9). Organism
density and diversity increased through the first quarter of 1977. The,

rapid recolonizatien, which continued through the winter months, is par-
tially explained by the spawning patterns of benthic organisms at the site.
The St Lucie area is semitropical and is populated by both temperate and
tropical organisms. Individual tropical species spawn at different times
throughout the year and a pattern of more or less continuous recruitment of
tropical species is super-imposed on seasonal recruitment of temperate
species.

Subsequent to this first quarter of 1977 and continuing through 1978, den-
sity and diversity of benthos in samples collected at Station 1 decreased.
However, the annual mean density and diversity calculated were greater than
the same values derived from 1976 samples.

These observations indicate that substrate stabilization and recolonization
in construction zone and adjacent areas were well established after one
year following completion of construction of the St Lucie Unit I discharge
pipeline. It is anticipated that substrate stabilization and recolon-
i:ation, after St Lucie Unit 2 discharge pipeline construction, will follow
a similar pattern because of the similarity of affected areas. The increased
benthic diversity and density found at Station 2 could result in a more rapid
recovery, particularly if post-construction surface substrates are returned
to preconstruction coaditions.

The use of silt screens during the construction of St Lucie Unit 2 dis-
charge pipeline and the re-establishment of surface substrates to pre-
construction condition during the backfill procedure mitigates impacts
associated with construction. Based on evaluation of the effects of St
Lucie Unit 1 pipeline construction, it is anticipated that the impacts
associated with the construction of St Lucie Unit 2 discharge pipeline will
be minimal and of a temporary nature.

4.1-6 !
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TABLE 4.1-1

PLANT CONSTRUCTION LAND AREA REQUIREMENTS,

e

, .
Facility Area in Acres

;
'

Plant Facilities (Units 1 & 2) 25
;

!. Switchyard (Units 1 & 2) 4
: ,

1

j . Transformers & Heat Exchangers 6

Cooling Water System Canals
i -
j. Intake (Units 1 & 2) 52

Discharge (Units 1 & 2) 20
,

Concrete; Storage & Fabrication 38,

' - Fill Storage Area 16.

i
,

Fill Borrow Area 80

Parking Facilities (Units-l & 2) 15

Storm Drainage System 10
(Units 1 & 2)

3

.
'
; Road, Slopes and Dikes 34
'.

; Total 300
|

,

i i

i
'

,

a f

.f
1 !
!

4

4

i

.|7'

n,

fOv
.

5

'
.
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| TABLE 4.1-2
i-

'
,

; . ANNUAL AVERAGE WORK FORCE-- ST LUCIE UNIT 2
i
:

IJ Year Number of Workers
I

!

|
1975 10

1976 175~ !
,

i

o- 1977 575 :

i i
1
! 1978 1650
i

|, 1979 1890 !

4

,
~

!

! 1980 2025 :
:- i

j' 1981 1250 I
i

1982 750
|

.!
)1983 175 j

G !
.
9 .

i

i .

1

1

1
* .

: . >

i
i- i

,

i 1
1. ;

i
I

!
'

i ,

t

i

i i

4

:
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f
,.

t .

{,*

, ,i

t .

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _



- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ ..

v

SL2-ER-OL

TABLE 4.1-3

ESTIMATED LOSS OF BENTHIC FAUNA RESULTING
FROM CONSTRUCTION OF ST LUCIE UNIT 2 DISCHARGE PIPELINE

\

STATION I STATION 2

DENSITY OF BENTHIC ORGANISMS 71 7 17006

(organisms /m2)

BICHASS OF BENTHIC ORCANISMS 2.9 23.2
2(g/m )

SHORE TO 1000 FT 1000 FT TO 3000 FT TOTAL
(SHEET PILING 1 (OPEN TRENCH) EXCAVATION FOR ENTIRE PIPELINE

*

TOTAL AREA DISPLACED 4647 52 045 56 692
(m )

6 8TOTAL ORGANISMS DISPLACED 3.3 x 10 8.9 x 10 8.9 x 10 0

TOTAL BIOMASS DISPIACED 14 1207 1221
(kg)

I
Mean of 3 years' operational monitoring data (n=12)

2
Assumes 100% mortality of organisms in displaced substrate.

_ _ _ _ _ - _ __________ - .-- - _ -
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4.2 TRANSMISSION FACILITIES CONSTRUCTION

Ihe switchyard and transmission facilities were designed and constructed i

to serve both St Lucie Units 1 and 2. As noted in the St Lucie Unit 2 |'

Final Environmental Statement, Construction Permit Stage, "since there will
i be no additional transmission. rights-of-way required for Unit 2, there will

be no ef fect on agriculture or water producing savanna lands in the sur-
rounding areas".'
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4.3 RESOURCES COMMITTED
i

Discussions of resources committed for the construction of St Lucie Unit 2
- - appear in Section 4.3 of the St Lucie Unit 2 Environmental Report - Con-

struction Permit and Section 8.6 of the Final Environmental Statement.
Additional resources committed for the extension of the discharge canal are
identified in Section 4.1.3.2.

,

The use of three additional acres of land for extension of the discharge
canal is not considered significant (see Section 4.1.3.2). The land com-
mitted for this use is irreversibly committed until such time as the plant
is decommissioned, and the future use of the site has been determined.
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4.4 RADIOACTIVITY

Section -12.4 of the FSAR provides an evaluation of the radiological dose
f. to St Lucie Unit 2 construction workers from the operation of St Lucie
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4.5 CONSTRUCTION IMPACT CONTROL PROGRAM

The major environmen'tal effects of St Lucie Unit 2 site preparation and
construction are described in Section 4.1.-

Florida Power & Light Company's commitments to minimize the environmental
impacts of construction are summarized in Section 4.5 of the St Lygje Unit2 Final Environmental Statement , the St Lucie Unit 1 NPDES Permit
and are further detailed in the St Lucie Unit 2 Construction Permit.
FP&L's Environmental Protection Control Program, effective June 16, 1977,
is given in Appendix 4.5A.

Final plans for landscape restoration have not been completed. However ,
plants compatible with natural vegetation consisting largely of indigenous
species will be installed.-

.
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| SECTION 4.5: REFERENCES.

!
j

. - 1.
Florida Power and Light Company, St Lucie Unit 1 NPDES Permit No.

; FLO 0002208, issued by U.S. Environmental Protection Agency, June '

4 14, 1978.
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.

1.0 PL*RTO3E
.

.

1.1 The Environmental Protection Control Procedure is established to define
and impic ent constructicn practices that will assure minimal environmental
imrict en the St. Lucie Construction Site and adjacent areas.

.

2.0 SCOPE
. -

2.1 The Procedure describes definitive areas of construction activitics which
may affect the environ. ant, and addresses the particulars of surveillan:c.
Specifically, it responds to the following control areas:

.

.
2.1.1 Land Clearing and Excavations.

2.1.2 Dredging and Placement of Spoil and Fill.

2.1.3 Site Dewatering - '

2.1.4 Area Surface Drainage i

\ <1V- 2.1.5 Chemical Waste
,

2.1,6 Sanitary Waste
.

.

2.1.7 Solid Waste *

2.1.8 Vehicular Movements.

2.1.9 Fugitive Dust

2.1.10 Noise Control

2.1.11 Exterior Lighting

2.1.12 Surveillance and Reporting

2.1.13 Corrective Actions

2.1.14 Contract Rcquirements

2.1.15 Orientation and Training Program

3.0 REFEFE:CES
.

.

- C))
3.1 Florida Power & Light Company, St. Lucie Plant Unit #2 Environmental Report.

( /v
3.2- Florida Power & Light Company, St. Lucie Plant Unit #2 Preliminary Safety

Analysis Report.

.
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I

3.3 United States Atomic Energy Commission, Directorage of Licensing, Final
Environmental Statement.

,

3.4 40 CFR Chapter 1, Subchapter N, Part'423 (Environmental Prctcetion Agency).,

3.5 Ebasco Lewatering Specification'FLO-2998.472.
.

3.6 SQP-19, " Indoctrination and Training".

3.7 SQP-31, " General Instructions for Housekeeping During Construction".

3.8 SQP-24, " Excavation and Backfill".
_

3.9 29 CFR, Part 1926, " Occupational Safety and Health Standards for the Con-
struction Industry".

.

3.10 SK-2998-F-71.6.

' " . 3.11 Construction Permit - St. Lucie Plant Unit #2 No. C PPR 144.
),

- 4.0 ATTACH:2:::TS .
.

. .

4.1 None

5.0 OCrI::ITb:: Or ' 2:":0
-

5.1 None

6.0 PREREQUISITES .

6.1 None

7.0 RESPCNSIBILIW

7.1 The Senior Resident Engineer is responsible for assuring compliance with
the Environmental Protection Control Program and will report monthly on
the status of the program to the Site Manager and to the Manager of
Florida Power & Light Environmental Engineering.

7.2 The Area Director has the general responsibility for performing all con-
struction activities in accordance with the requirements of this Procedure.

7.3 The Environ. mental Control Engineer is responsible for monitoring and docu-
menting all construction activities which directly or potentially may-w

( affect the environment of the Construction Site and adjacent areas. He

.

4.5A-3
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shall raport all environmental prcblems arising' froa construction'activi-
ties to the Senior Resident Engineer, and document the data as well as the
recommandations for resolution in a Daily Log.

8.0 PROCEDUES4

.

8.1 Land Clearing and Excavations *

8.1.1 Clearing of live foliage in Unit #2 areas was essentially completed
during construction of "nic #1. h*o additional clearing is scheduled

-

for Unit #2, but if any minimal clearing should be required, such
activities shall be approved by the Senior Resident Engineer and
the Environmental Control Engineer.

.

8.1.2 Excavations for Unit #2 structures will be performed inside coffer-
dams, or in such a manner that slope erosion is minimized.

8.1.3 Disposal of excavated soil shall be in ecnformance with SQP-34.
~~g The Environmental Control Engineer shall periodic' ally survey the

\s J . ' minimize erosion.
soils storage site for adequacy of contouring and co=paction, to> ;

.
.

8.1.4 During excavation activities for Unit #2 Circulating Water Discharge
Conduit; dune protection from the elements shall be retained con--

tinuously.

8.1.5 Excavation and backfilling activities west of the natural dune for

the Circulating Water Dis' charge Conduit shall be completed prior to
constructing the temporary protective dune preceeding penetration
to the waterline. Upon completion of all installations the natural
dune will be restored and revegetated with indigenous foliage. The
Environmental Control Engineer shall assess the natural dune restor-
ation and revegetation program under the direction of the Environ-

mental Department's Life Scientist to ensure that adequate prote,c-
tive requirements are met. *

8.1.6 If the turtle nesting and hatching season coinci' des with excavation
and other construction activities for the Circulating Water Dis-
charge Conduit, the Environmental Control Engineer shall survey the
area and assess the icpact of this, and recommend to the Life
Scientist the required action to minimize the effect on nesti,ng or
hatching populations.

8.2 Dredging and Placement of Spoil and Fill, . , .
/i

( ,)\ ~ 8.2.1 Dredging activities associated with Unit #2 construction shall meet
*

,

' _

minimum Federal and State Water Quality Requirements.

!. -

|- 4.5A-4

- - - - - ,. . _ . .



.

SL2-ER-OL

ST. LUCIE PCCOEDUCES MAT:tIAL.

SQP-15ST. LUCIE FLAtJT - U?;1T 18 t e. _.

o"6 833 MWe EXTENSICt.
g ,-~ y y rd .Q. .

Oi gey,
<%8 .

(v; { _T"_ . , .'.Z?. .sw.'.y SITE QUALITY PE00200F." 1j17779' ' ' . , . '.

Dateu 6. E:: VIRO:::1E:.TAL PEOT CTIO:: CC:: TROL
FLOR 0A PC ALA & L M CC'JPANr

4 9
Page of

.

8.2.2 Spoil from dredging activities shall be disposed of or stored
on shcro sites above high trater level. All liquids must be dis-
posed of in accordance with State and Feder'al Water Quality
Requirements.

,

8.2.3 The Environmental Contrtl Engineer shall be responsible for monitor-
. ing dredge and fill activities for compliance with State and Fedsral

- Water Quality Regulations.

8.3 Site Dewatering

8.3.1 The Dewatering System shall consist of a main system of deep wells
,

augmente'd by localized systems, to lower the water table to re-
quired levels for construction.

-
.

8.3.2 The effluent from the entire D,ewatering System shall be discharged
either to the Circulating Water Intake Canal, or temporarily to
an on-site settling basin. Quality of effluent discharged into the

*
canal system shall meat minimum Federal and State Standards for,

<~'s Quality of Discharge Into Receiving "aters.

]
'- ' 8.3.3 The Environmental Control Engineer shall monitor the discharging

of dewatering effluent.
,

. 8. 4 Area Surface Drainage -

8.4.1 Unit #2 Plant Site yard drainage shall be directed to on-site '

settling, evaporation / percolation basins.

8.4.2 Concrete Batch Plant yard drainage shall be directed to a dead
mangrovq swamp south of the plant for percolation / evaporation.
Truck wash-out shall be performed in an area designated for future
fill, and liquid wasto shall be disposed of via percolation /cvap-
oration. -

8.4.3 The on-site settling basins shall have emergency provisions for
overflowing to the dead mangrove area south of the plant, for
percolation / evaporation.

-.

8.4.4 The Environmental Control Engineer shall be responsible for monitor-
ing compliance with the required dispositions of drainage efflu-
ents.

8.5 Chemical Waste
*

g .

, ) 8.5.1 Waste liquid fuel and lubricants accumulated from construction
\ _,/ , activities shall be deposited into or routed to tanks or containers

- - - - - - - for salvage or subsequent removal to appropriate off-site disposal
locations.

4. 5 A-5
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8 5.2 Spent chemicals used in c1 caning stainle'ss steel or carbon
steel components, or otherwise produced by construction activities,

,

shall be routed to the settling basins south of the plant. Any
overflow from the settling basins shall be discharged in the dead
mangrove area south of the plant, to eventually percolate and/or
evaporata. *

,
.

.
.

. 8.5.3 The Environmental Control Engineer shall make routine inspections'
during cleaning activities to verify that chemical wastes are

. treated in accordance with the above procedures.

8.5.4 Chemical waste disposals shall conform with the requirements out-
lined in'SQP-31.

8.6 Sanitary Waste
.

8.6.1 Existing sanitary facilities utilized during Unit #1 construction
shall be supplemented with additional portable equip =ent meetinge

the requirements of CSHA 29 CFR part 1926, as well as minimum
State Sanitation Standards,

b),

8.6.2 The supplementary portable sanitary facilities shall be serviced
by Sub-Contractors who will remove the effluent and waste for off-
site disposal. .

.

8.6.3 The Environmental Control Engineer shall routinely inspect temporary
' sanitary facilities for confomances with State and Federal regula-

tions.
.

8.7 Solid Waste

8.7.1 Construction scrap and debris shall be collected and deposited in
designated on-site locations for salvage, incineration or burial,
in accordance with SQP-31.

8.7.2
-

Waste paper, scrap wood, workmen's lunch lef tovers and other non-
toxic combustible materials shall be burned on-site. All burning
will be conducted in compliance with State Open Burning Fire
Regulations.

8.7.3 1.shes from incineration and other non-combustible solid waste
shall be buried in the land fill area located on-site west of the

'

plant.

8.7.4 Solid waste produced by concrete placement activities will beg

\s} used as fill and covered with site grading materials.|4

.
.

.
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8.7.5 The Environ:antal Control Engineer shall be responsible for monitor-
ing the above procedures.

8.8 Vehicular Movement

8.8.1 Vehicular operations to and from the plant site shall be controlled
,

by County Sheriff Daputies so as to minimice impact on local public
roads in the vicinity of the Constructica Site.

8.8.2 T,raf fic centrol measures shall be impicmented and updated as re- dh
quired to contrcl site vehicular traffic and assure safe operations
in the vicinity of the Construction Site and minimice any offects
it may have on the local environment.

8.8.3 Car pooling of construction employees will be encouraged continu-
ously, to preserve fuel and minimize traffic loading on local pub-
lic roads.

8.9 Fugitive Dust,-s
/ 's

l\_,/ ) -f

8.9.1 The entrance roads, on-site roads, and parking lots, where
practicable, shall be paved to reduce potential dust problems.

8.9.2 Ali non-paved, on-site roads shall be visually =onitored daily by
the Environmental Control Engineer. When warranted, excessive
dust will be controlled by water spraying or other approved metheds.

8.9.3 The Concrete Batch Plant shall be equipped with dust control sys-
tems as required by Regulatory Agencies.

8.9.4 Batch Plant cement shall be delivered by sealed tank trucks and
unloaded by piping directly into totally enclosed storage bins.

8.9.5 Storage piles of sand and gravel shall be equipped with water
,

spraying devices to minimice' dust release.

8.9.6 The Environmental Control Engineer shall make visual observations
daily of the Batch Plant during peak construction period to assure
the above methods are being employed and to evaluate dust levels.

8.9.7 Dust levels shall be controlled by employing or upgrading the
preceding methods.

|,

8.10 !:oise. Control,-,

! j

,' 8.10.1 Sound suppression devices shall be provided on all vehicles andx

machinery, and naintained in effective condition to meet minimum
Local, State and Federal Requirements.

~
,

. _ |
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.8.10.2 The Environmental Control Engineer shall monitor and document
noise levels periodically at the Construction Site boundarics.
During periods of peak noise-producing activities, these factors
ahall, when considered excessive, be brought to the attention of the
Construction' Superintendent, with recommendations for reducing the
impact of high noise levels, on the environment and its inhabitants.

,

8.11 Exterior lighting
' *

.

8.11.1 During t!ie passages of storm fronts the Environmental Control
Engineer shall mon 4 tor the daily, weather forecasts, and be cognizant
of prevailing weather patterns. He shall ascertain that elevated*

exterior lighting intensity is reduced to the minimum level re-
- quired for safety and security, to protect disoriented wild-life
inhabitants and transient fowl species'during severe weather condi-
tions.

. -

8.11.2. Exterior' elevated light fixtures shall be equipped with reflectors

[
'

directed towards the ground, or with shields, to minimize the'inten-
sity of sky-glow, and thus reduce the possibility of disorientation<

QI I of turtle hatchlings, or have other detrimental effects on local.

wild-life inhabitants.

~

8.11.3 During construction, the Environmental Control Engineer shall.

monitor the phenomenon of turtle egg hat'ching, and verify that
necessary measures are taken to protect the natural evolution of
the species at or adjacent to the Construction Site.

8.11.4 Existing foliage fringes on the Plant Site shall remain intact, and
as soon as practical an Australian Pine or suitable indigenous
plants " Light-Screen" shall be planted at the eastern limit of, the
site.-

-
.

8.12 Surveillance and Reporting .

.
.

8.12.1 Visual surveillance of all areas of active construction shall be
conducted daily to assure compliance with this Procedure.,

~

8.12.2 The Environmental Control Engineer shall provide or arrange for |
Field or Laboratory tests to document visual observations, when
deemed necessary.

,

s

'

8.12.3 A Daily Log shall be maintained by, and on file with, the Environ-
mental Control Engineer, documenting any construction activities

p )g
which may influence the environment. The log shall contain data

v/ on final resolution of the problems encountered.4

.
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8.12.4 The Daily Log shall be available at any time to Management Personnel
and .such State or Federal Environmental Agencies as may be con-
cerned. The log entrics for preceding months shall be submitted
to Quality" Assurance Records on a periodic basis as determined by
the Senior Resident Engincer.

.

8.12.5 The Environmental Control Engineer shall report all environmental
. matters- to the Senior Resident Engineer and keep him up-to-date on

any developments affecting the environment.

8.13 Corrective Actions

8.13.1 The Environmental Control Engineer shall be responsible for report-
ing to and coordinating and effecting acceptchle solutions to
environmental problems with the Senior Resident Engineer, the Area
Directors and other supervisory personnel. Copies of correspondence
and reports involving environmental problems will be submitted
to the Site Manager, who in turn will submit copies to the Licensing

('''} and Environment Planning-Environmental Affairs (LEP-E:!V Affairs)
(v/ Department.

.

8.13.2 Methods utilized in the solution of environmental impact problems
shall be adapted to meet minimum State and Federal Agency Require-

, ments.
- *

8.13.3 If an acceptable solution to the environmental problem cannot
be found the Senior Resident Engineer shall notify the Site
Manager and request an evaluation of the partinent facts. The'

* Site Manager shall contact the Licensing and Environment Planning-
Environmental Affairs Departments, who may if required consult
with the appropriate Local, State or rederal Agencies relative
to the problem.

8.14 Orientation and Training

8.14.1 The Environmental Control. Engineer shall establish environmental
orientation criteria, and, in conjunction with the Training
Coordinator, structure a suitable training program, in accordance
with SQP-19.

'

|

|

#%
( \
\ / .'r ,/

*
.
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9.0 II:9PC'' !*"

9.1 None
*

'

.*

10.0 QUALITT ASSUrx:0: RECORDS
*

_

.

10.1 Upon completion, the following records shall be transmitted to the QA Record

. . Center to be processed in accordance with QI 17 QAD 4. *

.

RECORD !!M'E .: TRANSMITTI!!O RESPC::SIBILI"Y
Daily Environmental h'

_

>g Book Environmental Engineer
Upon Completion of Each volume

Field or Laboratory Tests as Determined Environmental Engineer
by the Senior Resident Engineer

,

.

.

#e

( .

I

* '

.

e.

.

.

p .

s
\_

.
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5 .1 EFFECTS OF OPERATION OF HEAT DISSIPATION SYSTEM

' 5.1.1 EFFLUENT LIMITATIONS AND WATER QUALITY STANDARDS

St Lucie Unit 2 is an existing unit pursuant to the Clean Water Act,
because FP&L incurred substantial obligation and costs on or before March
4, 1974 for the purchase of facilities and/or equipment for St Lucie Unit
2. Federal thermal effluent limitations for existing electric generating

specified in 40CFR423, are currently being reviewed by EPA.facilities, as

State of Florida rules and regulations pertaining to Water Quality Stan-
,

dards, Ch.17-3 Florida Administrative Code (FAC), establish specific
| standards for thermal discharges into state waters (s. 17-3.05, Thermal i

j Surface Water Criteria). Upon application on a case-by-case basis, the
'

Florida Department of Pollution Control (now the Department of Environmen-
tal Regulation (DER) can establish a zone of mixing beyond the point of dis- ,

i charge to af ford a reasonable opportunity for dilution and mixture of heated
i water discharges with the receiving water body.

The discharge from St Lucie Unit 2 will not affect the quality of the
] water of any other State.

' 5.1.2 PHYSICAL EFFECTS

5.l.2.1 Introduction

This section describes the characteristics of the St Lucie Unit 2 thermal
plume, including the ef fects of the St Lucie Unit I thermal plume, when
the two plumes interact. Thermal plume analyses for St Lucie Unit 2 were
included in the St Lucie Unit 2 Environmental Report - Construction Permit.
Since that document, the gs s of several studies have permitted optimi-

,

zation of diffuser design In addition, analyses o
discharge characteristics have been performed since 1973[8 h)h" *

.

FP&L has also undertaken two bathymetric surveys: one by Continental
Shelf Associates in 1972 and the other by Envirosphere in 1977 to define
the bathymetry in the vicinity of St Lucie Units 1 and 2 discharges.

The original " alternating" St Lucie Unit 2 diffuser, details of which
were presented in the St Lucie Unit 2 Environmental Report - Constg n

Permit, was optimized based on the thermal-hydraulic model studies
| The St Lucie Unit 2 dif fuser is designed with 58 jet ports, each 16 inches
b in diameter. The length of the dif fuser is 1368 f t, and the port spacing

in 24 ft. The 16 ft diameter diffuser manifold was optimized with ports
alternating on each side with each port oriented in an of fshore direction
at an angle of 25 degrees from the manifold centerline.

I)
Results of recent idies at MIT(10) ,AldenResearglgaborator ,

Acres Laboratory, Argonne National Laborator Caltech
and Iowa Institute of ilydraulic Research (II HR)g show that such "off-
shore angled" or " staged dif fusers" are state-of-the-art and provide the 3

|

|

s

5.1- 1'

|

1
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most efficient means of dispersing heated water in semi-infinite coastal
bodies of water. These studies show that such dif fusers perform better
under all current situations, unlike 90 degree " alternating" di f fusers

M 33 ow " good" performance only under high currents.h Recent studies
also conclude that "o f f shore angled" or " staged" di f fusers wi th

net of fshore momentum per form better than either alternating, coflowing,
tee or oblique di f fusers under di f ferent current situations. Table 5.1-1
summarizes the qualitative performance of various submerged dif fusers
in semi-infinite bodies of shallow water. St Lucie Units I and 2 discharge
structures are described in Section 3.4.

5.1.2.2 Methodology

This section discusses the methodology used to select the appropriate
modelin;; approach, describes the models utilized and presents predicted
thermal plume s fo r S t Lucie Unit 2 and the combined St Lucie Units 1 and
2 discharges.

5.1.2.2.1 Da t a Requi rement s

to predict thermal plume configurations resulting fr om the operation
of St Lucie plant, both plant operating data and ambient oceanographic
data are required.

5.1.2.2.1.1 Plant Operating Data

a) Plant Di scha rge Flow and Temperature Rise

The discharge flow consists primarily of condenser cooling water and

100 peregnt power output, the heatintake cooling water flow. At
rejection rate of each unit is 6.4 x 10 Btu /hr; the rated dis-
c ha rge flow and condenser rise are 1160 cfs and 25 F respectively.

Ilowever to ensure operating flexibility, dischgrge flows were com-
puted assuming a heat rejection rate of 7 x 10 Btu /hr/ unit for
eight pump operation and discharge t empe ra t ure rises of 32 F and
23 F. Plume computations were performed for seven dif ferent cases
shown in Table 5.1-2 that envelope di f ferent fl ows , t empe ra ture s
and heat discharge rates.

b) Discharge Canal Temperature

Discharge canal t em pe ra t ur e , for the purpose of thermal plume
evaluation, is obtained by adding the ambient ocean temperature
to the temperature rise within the plant. In order to maximize
the thermal plume characteristics (such that the impact can be
assessejynservatively), the September maximum ocean temperature
of 37 F was used in all cases. Resulting discharge canal

' temperature would either be lf9 F or f15 F, reflecting a plant
temperat are rise of either 32 F or 23 F.

O
5.1-2
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5.1.2.2.1.2 Oceanographic Data

/\ a) Temperature and Salinity'

Ocean temperature data were obtained from National Ocean Survey
" Surfy Water Temperature and Density" Publication 31-1, March
1973' Monthly mean and maximum temperature data for the.

1946-1962 period of record at Canova Beach, Florida, are used to
represent anbient conditions at the St Lucie site. The monthly

,

maximum temperature of 37 F for September is used for thermal
plume analysis. Ocean salinity is specified as 35 ppt.

b) Ocean Bathymetry

For each case, an ocean depth corresponding to mean low water
(MLW) was used for purposes of determining initial dilution.
Based on the data available, an ocean depth of 23 ft at the
St Lucie Unit I discharge and an average ocean depth of 35 ft
at S.t Lucie Unit 2 discharge is used.

c) Currents

Current data used to determine surface plume temperatures and
frequencies of occurrence of plume configurations are based on
site spec %c measurements made during a 12 month period in
1974-1975 These data were subsequently analyzed for joint-.

frequency distribution of current speed and direction as shown in
O Table 5.1-3.
'U

Currg measuremgs taken at the St Lucie site during 1974-
; 1975 and 1977 demonstrate that nearshore currents general-

ly flow parallel to the shoreline, with a prevailing northward
'

direction and a secondary mode to the south (see Section 2.41
,

Based on an analysis of current measurements, plume computations are'

performed for stagnant ocean conditions and for most frequent cur-
rent in northward (0.85 fps) and southward (0.85 fps) directions.

5.1.2.2.2 Predictive Techniques

Total cooling water flow from both unita is discharged into the common
discharge canal and carried into the ocean through two buried pipelines.

,

The combined flow is distributed between the existing 12 ft diameter
St Lucie Unit 1 ocean discharge pipeline and the 16 ft diameter St Lucie
Unit 2 ocean discharge pipeline as noted in Table 5.1-2.

5.1.2.2,2.1 St Lucie Unit 2 Thermal Plume

Wann water discharged as a high velocity jet has both inertial and buoyant
forces acting on it. Jet temperature, as the plume rises toward the sur-
f ace, decreases steadily due to turbulent mixing and entrainment. This
region of.the jet,_where conditions at the discharge point influence jet
temperature distribution, is designated the near-field. Once the submerged

n jet reaches the surface, the' jet " boils" up at the surface and spreads into
a stable layer over the surface. The jet still has momentum when itjV)

5.1-3
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reaches the surface and snoves horizontally in a manner similar to
a surface jet discharge. The plume spreads over the ocean surface and
decreases in temperature due to turbulent mixing and other factors. The
surface jet, as it travels away from the boil area, reaches a zone where
temperature distribution is no longer influenced by the ef fects of dis-
charge conditions. That zone, where ambient ocean conditions dominate
temperature decay is called the far-field.

With the present "of fshore angle" dif fuser, diluting ocean water comes
primarily fraa the plume sides and the bottom. For the ports located near
the inshore end of the di f fuser manifold , the diluent c ome s from around

the individual jets, while for ports located near the of fshore end, diluent
water comes primarily from both sides of the dif fuser. The offshore jets
entrain part of the thermal plumes fraa jets located immediately inshore of
them. As a result of this partial re-entrainment of warm water (for jets
located towards the offshore end), the temperature near that end will .be
slightly higher than that at the inshore end. Thus, the net volume of
ocean water entrained decreases towards the of fshore end, resulting in a
lesser temperature dec rease . This di f ference , however , is compensated fo r
by the increase of mixing depth with distance of fshore.

a) Near-field (Subsurface) Thennal Plume Characteristics of St Lucie
Unit 2 Discharge.

For modeling discharges from the "of fgggge angle" di f fuser, a
calibrated Koh-Fan mathematical model was utilized to
desc ribe the near-field or submerged jet region. Koh-Fan model
c om pu te r runs were made with known plant conditions as used in
the physical model studies. The entrainment coe f ficient was varied
un t il the predicted ( from Koh-Fan model) and the maximum observed
surface temperature rises ( from physical model studies) matched.
The resulting entrainment coefficients are respectively 0.023,
0.050 and 0.057 for stagnant, southward and northward currents
conditions. The calibrated Koh-Fan model was utilized to establish
near-field jet characteristics for all other discharge and ambient
conditions.

Recently USNRC( utilized the Koh-Fan model to analyze the near-
field performance of the "of fshore angle" dif fuser for a once-through-

cooling system (located near Block Island Sound in Charlestown, RI).
NRC concluded that the results from Koh-Fan model were similar to
those determined in the physical model studies.

b) Far-Field (Surface) Thermal Plume Characteristics of Unit 2
Di scha rges

The thermal plume from the St Lucie Unit 2 " offshore angle" di f-
fuser, when it reaches the surface, interacts with ambient ocean
and moves away from the di f fuser due to residual momentum. The
resulting thermal plume does not lend itself to exact analysis

by available state-of-the79gg models. For modeling surf ace plumes,
the calibrated PDS model was adopted. From the results of
the calibrated near-field Koh-Fan model (Section 5.1.2.2.2. la),
maxiiaum temperature rise at the surface and corresponding surface

5.1-4
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velocity was obtained for each case of interest. From the results
,

) of the physical model studies, the depth of the thermal layer was
(Q determined to be 15.4 feet. With these parameters known, the width'

of the surface layer was determined. The surf ace jet source was*

assumed to be located at the offshore end of the diffuser for stag-
nation conditions and along the diffuser for southward and northward

'
currents.

For these known initial conditions, the PDS model was calibrated
for the results of the physical model studies for stagnation,
southward and northward currents. The values of Eo, (jet entrain-

,

ment coefficient), XK, hange coefficient) and R, H (horizontal
(spreading coefficient), E

turbulent diffusion /exc (function ofg,

local Richardson number) for stagnation case are respectively 0.05,
5.0, 0, and 0.05. Similar values for southward and northward cur-
rent cases are respectively 0.05,160, 0 and 0.001 and 0.05, 70, 0
and 0.001. The PDS model was utilized to obtain surf ace plume de-

tails for all cases of interest.

5.1.2.2.2.2 St Lucie Units 1 and 2 Thermal Plume Under Combined
Operation

a) Near-Field (Subsurf ace) Thermal Plume Characteristics Under Combined
St Lucie Units 1 and 2 Operation.

Results obtained from the physical model studies ( indicate that

n the design and separation distance between the two discharge lines
I ! results in negligible interference between the thermal discharges
V from St Lucie Units 1 and 2. The results of near-field analysis for

St Lucie Unit I and for St Lucie Unit 2 (Section 5.1.2.2.2.la)
individually galso appropriate for combined operation. The
Koh-Fan model is used to describe submerged near-field jet

'

temperatures resulting from St Lucie Unit I discharges.

b) Far-Field (Surface) Thermal Plume Characteristics of St Lucie
Unit 1 Discharges

For a g ing surface plumes, the calibrated Prych - Davis - Shirazi,

(PDS) model was adopted. From the results of the near-field
Koh-Fan model (Section 5.1.2.2.2.la) the jet velocity and tempera-
ture rise at the surface was obtained for each case. The results of
the Koh-Fan model are used as one of the initial input conditions
for the PDS model. From field measurements and St Lucie Unit 1
physical model studies, the. location of the beginning of the surf ace

r and an initial surface layer depth of 12.5 feet is established

With known values of the amount of heat discharged, surface
temperature and velocity, depth of surf ace layer, the width of the
surface layer is then established.

The PDS el is calibrated with results from the physical model
studies The values of the calibration coefficients for

stagnation conditions are; Eo (jet entrainment coefficients) =
/
{ j\|

k|

5.1-5
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0.05; E (horizontal turbulent di f fusion / exchange coef ficient)=
0.00004fXK (spreading coef ficient )= 45; R7 (a function of
local Richardson Number) = 0.0031. Corresponding values for south-
ward current conditions are 0.05, 0.0, 45 and 0.021. For northward
current conditions, calibration values are 0.05, 0.00006, 45 amd
0.0031, respectively.

The calibrated PDS model also verifies St Lucie Unit I discharge
results obtained during the March 1977 survey when St Lucie Unit I
was operating at 99 percent powe r ou t put . The PDS model predicted
areas are 27 acres and 401 acres for 3 and 1.5 F, respectively. The
corresponding prototype measurements are 19 acres and 279 acres,
establishing the applicability of PDS model. The calibrated PDS model
was utilized to obtain surface plume details for all test cases.

c) Far-Field (Surface) Thermal Plume Characteristics Under Combined
St Lucie Units 1 and 2 Operation

When St Lucie Units 1 and 2 are in operation, the fo llowing
procedure is used to estimate plume area. Details of the surface
plume resulting fr om time St Lucie Unit I discharge, under stagnation
conditions, were canputed utilizing the calibrated PDS model. Plume
canputations were carried out to a distance where interaction with the
St Lucie Unit 2 discharge occurs. At that point, a new source is
formulated and its characteristics (such as width, velocity, tempera-
ture, depth) are determined by conserving or combining the total heat,
volume and momentum flux of both discharges. With details of the new
source known, the PDS model is again applied to determine the details
of the canbined plumes under stagnant conditions.

Based on tests conducted on St Lucie Unit I and on combined St Lucie
Units 1 and 2 discharges, IIHR congded that "there is almost no
interference between Units 1 & 2." Essentially this means that
under both southward (0.85 fps) and northward currents (0.95 fps),
even though the individual plumes from St Lucie Units 1 and 2 are
oriented in the direction of the current, the areas of an isotherm
(such as 2 F), under combined operation will equal the sum of the
ateas of isotherms fran the individual units.

5.1.2.3 Results

In this section, results of the thermal plume analyses are discussed.
Di sc ha rge plumes from St Lucie Unit 2 are discussed for stagnation, south-
ward and rorthward currents. Discussion of plumes resulting from the com-
bined operation of St Lucie Units 1 and 2 is restricted to only those
(stagnant) cases where the individual plumes from both units (of 2 y)
interfere.

result s described gelow are conservative , and reflect the assumed heatThe
rejection rate of 7x10 Btu /hr/ unit. Results presented herein for St
Lucie Units 1 and 2 do not reflect normal operating ccnditions, due to the
above assumpt ion.

O
5.1-6
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6 i 5.1.2.3.1 St Lucie Unit 2 Thermal Plume(

5.1.2.3.1.1 Near-Field (Subsurface) Plume Characteristics

For St Lucie Unit 2 discharges, the resulting maximum surface temperatures
arestronglydependentonoceap2gurrentconditions. Results of the St Lucie
Unit 2 physical model studies showed that surface temperatures are
highest for stagnant situations and decrease as ambient current speed in-
creases. This largely reflects the availability of additional ambient water4

for mixing and dilution, whenever there is a cross current.

The subsurface plume temperature distribution, volumes of isotherms and
j times of travel for St Lucie Unit 2 discharges are developed utilizing the

Koh-Fan model. Table 5.1-4 presents the results of the analyses, and
Figure 5.1-1 shows a typical example of the plume in the subsurface region.
In this analysis, the jet centerline temperature rise at 5/6 the ocean
depth over the nozz1gsgumed to be the maximum surface temperature.
Other investigators of jets have shown that at this depth (i.e.,'

the top 1/6 depth of the ocean), temperature decay is significantly less than
that in the remainder of the water column. Further, this assumption adds
conservatism to the analysis.

For seven pump operation with a AT of 32 F, ghe predicted AT is

4.9 F for a discharge flow of 836 Efs and 4.3 F for a dischar]$*of 1090
cfs. However, for eight pump operation with a AT of 32 F, the pre-

p dicted aT is 4.4 F for a flow of 1001.5 cfs aEd 4.6 F for a flow
of 951 cfs***For the same eight pump operation, when AT,d 3.1 F whenis 28 F,
the predicted AT
the flow is 1404 cfS* is 3.6 F for a flow of 1075 cfs an

,

The AT discussed above occur during stagnant or slack water ocean
condit$$Ns. When other factors which influence temperature decay are
held constant, the ambient current will increase mixing . and dilution,
resulting in a lower surface temperature rise. This is shown by a review
of the results presented in Table 5.1-4. The AT varies from 1.9 F
to 3.2 F, and surface temperature rises are abouT*30 to 30 percent lower
than corresponding temperatures during stagnation conditions. Further,
all the temperatures presented in Table 5.1-4 are the resulting temperature
rises at the offshore end of the St Lucie Unit 2 "of fshore angled" dif fuser.

As discussed in Section 5.1.2.2.2.1 and seen from the results of the physical
model studies, AT values var At the inshore end,

v$i6es are one y along the dif fuser.'

estimated AT half to one-third of those presented in
Table 5.1-4. *fn this analysis, only characteristics of the of fshore jet are
considered, to provide conservative estimates of areas and volumes affected
by elevated temperatures.

Predicted length of the jet trajectory (Table 5.1-4) varies between 81 and
130 ft, depending upon initial jet conditions. The predictions presented
here are average lengths. However, under actual ocean conditions (ocean

,- currents, stratification, etc) and from St Lucie Unit 1 opera g ex-
n perience and observations made during March 1977 field survey , it is

V )L
/ . expected that the trajectory length would be longer, by as much as 50

percent of the predicted values.

5.1-7
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The jet surf ace velocity is predicted with the Koh-Fan modal . Pred ic ted
velocities vary from 2.7 fps under stagnant conditions to 2.0 to 1.7 fps
under southward or northward ocean currents.

Time of travel (Table 5.1-5) of a plume-entrained organism through the
were predicted. Fran the discharge20 F,10 F and 5 F isotherms

point, the maximum time required to traverse the 20 F, 10 F and 5 F
isotherms are about 2 secs, 7 secs and 21 secs, respectively.

Volumes enclosed by 20 F, 10 F, 5 F and 2 F isotherms for gli tegt
cgses are shown in Table 5.1-6. The largest volumes of 20 F, 10 F and
5 F are found to be respectively 0.02 ac-f t, 0.19 ac-ft and 1 51 ac-ft;

6
this occurs when the discharge flow is 1090 cfs and AT is 32 F.
Volume enveloped by each successive isotherm increases as the plume is
diluted.

5.1.2.3.1.2 Far-Field (Sur f ace) Plume Characteristics

The maximum surface temperature rise (AT 1. velocity, width and depth
form the priEEEy input data for computation ofof the jet impingement zone

the far-field or surface plume temperature distribution. Initial thermal

layegepthat the of fshore end of the dif fuser is estimated to be 15.4
feet The width is calculated from the heat rejection rate, depth.

of the thermal layer and the near-field analysis. Predicted plume widths
for September vary between approximately 140 and 760 feet, depending upon
discharge temperature, discharge flow and ambient current conditions.

Utilizing the calibrated PDS Model (Section 5.1.2.2.2.lb), volumes, areas

and travel times up to 2 F through the surface plume are computed for
stagnation, southward and northward currents. The predicted results
are presented in Tables 5.1-5 through 5.1-7. Figures 5.1-2 through 5.1-4
show examples of surface isotherms for a flow of 1001.5 cfs and AT of

a o32 F for stagnation, southward and n arthward currents, respectively.
For stagnation conditions, the plume is oriented in the offshore direction
while for other current conditions, surf ace plume orientation and shape is
determined by ambient current direction and speed.

Table 5.1-7 and Figures 5.1-3 and 5.1-4 show that the isotherm shape fo r
southward currents is similar and areas are of the same order of mag-
nitude as that for northward currents. These similarities in the gross
characteristics of the shape and size of the isotherms are explained by
the approximate symmetry of the dif fuser with respect to the currents.
Differences in plume area are attributed to the nature of the shore. The
plume in the southward direction is more likely to encounter shallow
depths within a zone where comparatively smaller amounts of ocean water are
available for dilution, while the reverse is true for a northward plume .
This, in general, results in a diminished ability for the southward plume
to entrain water, which results in slightly higher temperatures and larger
areas of isotherms for southward currents.

Maximum surface areas generally occur with southward current conditions
and minimum areas under either northward current or stagnation condi-
tions. Maximum area of the 2 F isotherm is 963 acres, and results from
a southward cutc =t when the discharge flow is 836 cfs and AT is

5.1-8
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32 F. Volume of the 2 F isotherm (Table 5.1-6) under this condition is{ml 629 ac-ft. 'V
In one case (discharge flow of 1404 cf s, AT of 23 F), the AT
will reach 1.9 F, ghere fore no 2 F surface $sotherms will occuE** Aver-
age depth of the 2 F isotherm varies between a maximum of about 2. 5 f t

under stagnation situations to almost zero under other current (discharge
i flow of 1404 cfs and aT of 28 F with a northward current) situations.
, o

Travel times of a surface plume entrained organism through 2 P are
presented in Table 5.1-5. Travel times vary from a maximum of 169.4 min-
utes ( flow is 336 cf s and AT is 32 F) to a minimum of less than a
.uinute (flow is 1404 cfs and AT is 28 F).o

5.1-2.3.2 St Lucie Units 1 and 2 Thermal Plume Under Stagnant.

Ocean Conditions

5.1.2.3.2.1 Near-Field (Subsurface) Plume Characteristics

Table 5.1-3 presents subsurface jet characteristics for the St Lucie Unit
1 Y-nozzle discharge. Unlike the resulting maximum surface temperatures
from St Lucie Unit 2, the physical model studies showed that the temperatures
from St Lucie Unitconditions.gemain essentially unaltered under dif ferent ocean

This is because of the high residual momentumcurrent

of the St Lucie Unit 1 jets through the water column and at the surface
in couparison to the momentum of the ocean currents. The plume would tra-
verse an estimated horizontal distance of less than 150 feet, when it sur-
faces. Given that the separation distance between the St Lucie Unit 1*

Y-nozzle and the St Lucie Unit 2 diffuser is about 450 feet; and the St Lucie
Unit 2 diffuser ports are oriented of fshore, for all practical purposes
the St Lucie Unit I and St Lucie Unit 2 subsurg' e plumes do not influenceeach other in any way. Physical model studies also show that the design
and separation distance of the two discharge lines is such that the sub-
surface or near-field plumes from St Lucie Units 1 and 2 do not interact.
Predicted travel times and volumes for stagnant ocean conditions are shown
in Tables 5.1-9 and 5.1-10 respectively.

Results shown in Table 5.1-4 for St Lucie Unit 2 (Test Cases 1 through 7)
1 and Table 5.1-8 for St Lucie Unit 1 (Test Cases 8 through 14), individually,

would thus hold good for combined operation of St Lucie Units 1 and 2 (Test
Cases 15 through 21) also. Thus, when the St Lucie plant is under seven
pump operation, discharging a combined flow of 1770 cfs at a aT ofo o o32 F, the resultant AT from the Y-nozzle is predicted tg be 9.7 F

fro.n the di fi$Ier will range between 2.6 and 4.9 F, depend-and af
ing up3$* plant and ambient current canditions. For eight pump operation,
wi th a canbined flow of 2003 cfs at a AT of 32 F, resulting AT

predic5ed "o be 8.i F and the aT, from tM*atf-from the Y-nozzle isg
fuser between 2.7 F and 4.6 F. However, under the same eight pump
operation, with a combined flow of 2290 cfs at a AT of 28 F, predicted

aT from the Y-nozzle is 7.3 F andaT from the df ffuser ranges'

bO$ ween 1.9 F and 3.6 F, depending upS$* plant and ambient current con-
!

dittons.' ~

a I

5.1-9
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Volumes enclosed by the 20 F and 10 F isotherms for combined plant
operation under stagnant ocean conditions were obtained by adding the
individual volumes fo r S t Lucie Unit 1 (Table 5.1-10) and St Lucie Unit 2
(Table 5.1-6 ) . Results are presented in Table 5.1-11. Maximum volumes of
20 F and 10 F isotherins are 0.14 ac-f t and 0. 70 ac-f t respectively.

The volumes of 5 F and 2 F isotherms, under combined operation, require
surface plume analysis and are discussed in Section 5.1.2.3.2.2. Other
characteristics (such as jet trajectory length, times of travel, and
velocity at the surface) of the Y-nozzle (Tables 5.1-3 and 5.1-91 and
di f fuser (Tables 5.1-4 and 5.1-5) that are presented individually, would
hold good for combined operation also.

5.1.2.3.2.2 Far-Field (Surface) Plume Characteristics

Methodology for the canputation of surface areas, volumes and times of
travel, when both units are in operation and under stagnant ocean condi-
tions is explained in Section 5.1.2.2.2.2c. The sur f ace areas of 5 F and
2 F isothe nas res ul t i ng from St Lucie Unit I discharges are presented in
Table 5.1-12. Figur e 5.1-5 shows the 2 F and 5 F surface isotherms
when St Lucie Unit 1 is operating alone discharging 1001.5 c fs a: a AT

of 32 F.

Input data fo r the combined plume analyses was obtained fr om com put at ions
pe r fo rmed for St Lucie Unit 1 plume and St Lucie Unit 2 plume individually.
Figure 5.1-6 shows the 2 F and 5 F surf ace isotherms when both units
are operating, discharging 2003 cfs at a AT of 32 F.

o

Volume s of the 5 F isotherms presented in Table 5.1-11 are prigarily the
result of St Lucie Unit I discharges. Maximum volume of the 5 F isotherm
is about 25 ac-ft and occurs when the plant is discharging 2003 cfs at a
aT of 32 F.

o

Volumes of 2 F, however, reflect egntributions from both St Lucie Units 1
and 2 discharges. The volume of 2 F, under combined unit operation is-

greater than the sum of the individual volumes of St Lucie Unit I and Unit

2. In some cases, the 2 F volume under combined operation is almost 70
percent larger than the sum of the 2 F volumes fgund when the units are
operating individually. The maximum volume of 2 F is 1889 ac-ft and occurs
when plant di sc ha rge flow is 2003 cf s and aT is 32 F. The mininum
volu:ne of 2 F is 373 ac-ft and occurs when ffow is 2290 cfs and AT is
28 F. Average depths of 5 F and 2 F isotherms under combined operaEion
are about 2 ft and 3 ft, respectively.

Surface areas of 5 F isotherms presented inTableg.1-13arearesult of
St Lucie Unit I discharges. The maximum area of 5 F is 19.3 acreu and
this results when plant flow is 1770 cf s and AT is 32 F. Under
stagnant conditions the 2 F isotherms frcxn both units interfere and the
areas in Table 5.1-13 are a result of the contribution of discharges from
both units.

Combined or total areas of 2 F, similar to volumes, are greater than the
sum of the individual areas generated by St Lucie Unit I and St Lucie Unit
2. In soine cases (Table 5.1-13), the 2 F isother.n areas from combined

5.1-10
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operation are almost 25 percent larger than sum of the areas found when !'

[m the units are operating individually. The maximum surface area is 677
\ acres; this occurs den discharge flow is 1770 cf s and AT is 32 F.

The minimum area of 2 F isotherm, 353 acres, results when low is 2290
cfs and AT is 23 F.o

Time of travel for an entrained organism to reach 5 F, presented in
Table 5.1-14 result from St Lucie Unit I discharges. Maximum travel
time is 9.5 minutes and occurs when the plant flow is 1770 cfs and AT

is 32 F. A minimum travel time of 3.3 minutes occurs when the flow 10
2290 cf s and aT is 23 F. Travel times to reach the 2 F isotherm,<

however, are the result of both St Lucie Unit I and 2 discharges. The
travel time to reach 2 F isotherms under combined operations is greater
than the sum of individual St Lucie Unit 1 and Unit 2 travel times. In
some cases, the travel times under combined operation is almost 36 percent

longer than the sum of the 2 F travel times found when the units are
operating individually. The maximum travel time to reach 2 F isothgrm
is 193 minutes, this occurs when flow is 1770 cfs and the aT is 32 F.
The minimum travel time is 95 minutes and this occurs when ffow is 2290
cfs and AT is 28 F.g

From the discussion presented above, for a stagnation case, the 2 F sur-
face areas, volumes and travel times when both units are in operation are
greater than for either individual unit. This reflects the following pheno-
menon; when individual plumes interfere, they form a single plume with re-
duced periphery and therefore a diminished ability to entrain surrounding

A water. The combined plume will traverse a greater distance, covering a
(' ggeater area to entrain sufficient water to reduce plume temperature to

2 F above ambient.

The discussion presented above refers to stagnant ocean conditions, when St
Lucie Unit I and 2 plumes interfere. During both southward and northward

ocean current conditions, when the ocean current sp g is 0.85 fps, the

individual discharge plumes of 2 F do not interfere Therefore, it.

is concluded that the thermal effects (of 2 F) contributed by St Lucie
Unit 2 when both units are in operation, will be the same as the thermal
ef fects obtained when St Lucie Unit 2 alone is operating, when ambient
northward or southward currents (0.85 fps) occur.

5.1.2.3.3 Recirculation

Estimates of surface temperatures at the intake, under St Lucie Unit 2 or
combined unit operation are complicated, since the systems dealt with do
not lend themselves to exact mathematical analyses. Consequently, re-

circugion estimates are based on the results of IIHR physical model
study and the calibrated PDS model.

Physical model studies have shown that there is no recirculation of
St Lucie thermal plumes for either individual or joint unit operation
under stagnation and northward current conditions. The recirculation tem-
peratures discussed below refer to southward currents,

v
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Physical model studies showed that the St Lucie Unit 2 plume would be
diluted at least 260 times with a flow of 1150 cfs and AT of 26 F.
For Test Cases I through 7, the calibrated PDS model shows that maximum
temperature rise near the intake would be about 0.5 F at the surface and
almost ambient at the bottom. This should produce a recirculation

temperature of no higher than 0.2 F.

Under conbined operation, with AT of 26 F and discharge flow of
9

1150 cfs fran each unit, the physical model studies showed that near the
intake the surf ace temperature rise would be about 2 F and near the bottom

it would be about 0.2 F. This results in a recirculation temperature of

about 0.8 F or a minimum dilution of about 3j. The cagibrated PDS model
sha ws surface and bottaa temperatures of 0.8 F and 0.1 F respectively.
This should result in a recirculation temperature of no higher than 1.2 F.

The recirculation temperatures presented here , 0.2 F due to St Lucie
Unit 2, and 1.2 F fran combined unit operation, are based on conservative
assumptions. These temperature rises are small compared to natural ambient
temperature variation and should not pose significant problems for plant
operation.

5.1.2.3.4 Plume Frequency Analysis

Beyond the region of high jet velocity, plume orientation and shape is
determined by ambient current direction and speed. Since the plume
is controlled by nearshore flow, the frequency of occurrence of plume
orientation will be the same as that of the local current. Figure 2.4-5
presents a current rose.

For the nearshore region at St Lucie, frequency distribution of current
direction is bimodal, with the primary mode in the northward direction.
Within this 300-030 degree quad rant , the frequency of current direction and
pluine orientation is 49 percent. For the opposite quadrant (120-210
degrees) it decreases to 34 percent. Longshore flow within both quadrants
accounts for plume orientation 83 percent of the time.

An onshore current within 210-300 degrees occurs at a frequency of almost
nine percent, which is slightly greater than the six percent occurrence in
the offshore direction. The lower frequency of onshore plume orientation in
conparison to longshore directions is due to the deformation of onshore flows
by the shoreline boundary.

>!ed i an longsho re current speed is between 0.8 and 0.9 feet per second
(fps) in either direction; ten percent of the flow is less than 0.5 fps.
At high current speed , ten percent of northward flow occurs at 1.4 fps
and 1.1 fps for southward flow. At low current speeds, plume shape will
tend to spread more uniformly in the slack flow, whereas at high current
speeds, the plume will tend to stream with the current.

O
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-~_ 5.1.3 BIOLOGICAL EFFECTS OF ST LUCIE UNIT 2 OPERATION
'

i
\s_,/ 5.1.3.1 Intake Effects

The flow through the St Lucie intake lines fr om the Atlantic Ocean will be
approximately 2,320 cfs when St Lucie Unit 2 goes on-line. This represents
a doubling of the present capacity (St Lucie Unit 1) and will result in a
doubling of velocities through the system. This increased flow will in-
crease the rate that biota are removed from the of fshore environment.
Whether this increase will result in a doubling in the number of plankton
and fish entrained through the system is unknown. However, such an assump-
tion is an appropriate boundary condition for the following discussion.

The planktonic caamunity, comprised of phytoplankton, zooplankton and ich-
thyoplankton, is passively conducted through the circulating water system
with the flow of water and returned to the ocean. In contrast, fish en-
t rained fran the ocean into the intake canal are removed from the o f fshore
e nv i ronment and not returned to the ocean. However, not all fish in a
given volume of water are entrained into the intake pipeline, because they
exhibit species and/or size-specific susceptibility to such entrainment.
Estimates of possible entrainment and impingement impacts by St Lucie Unit
2 are discussed below.

5.1.3.1.1 Planktonic Organisms

Plantonic organisms should be entrained into the St Lucie Unit 2 circula-
,r' 3 ting water system in a nonselective manner. The impact of entrainment on
( ) the waterbody is then computed on the basis of intake water flow relative
'' to the source water volume (and planktonic community) available to entrain--

ment over a reasonable amount of time.

Applied Biology Inc. ( ABI) has previously computed entrainment rates for
St Lucie Unit 1 based on a mathematical model and a source water volume
defined as that circumscribed by the array of sampling stations. Their
results indicated that entrainment would be 1.8 percent of this near-field
canmunity based on the assumption of 100 percent mortality of organisms
through the system, and stagnant (worst case) ocean conditions (Table
5.1-15).

St Lucie Unit 2 will double the flow, orentrgggmggt239te at the station.
Using the source water volume computed by ABI this results in'

a doubling of the estimated portion of the near-field plankton canmunity
a f fected. A worst case entrainment rate of 3.6 percent of the near-field
plankton community present of fshore of St Lucie Unit 2 should not consti-
tute a significant impact.

5.1.3.1.2 Active Swimmers

Impingment data collected during the three years of operational monitoring
at St Lucie Unit I are summarized in Table 5.1-16. Figures 5.1-7 through
5.1-14 represent time series of total numbers and weight of finfish and
shellfish impinged on the traveling sceens over that period.

I,__
,

'
|

/'
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The Joainant s pec ie s impinged at St Lucie are: anchovy, grunt, jack,
croaker and mojarra (numerically) and jack, mojarra and grunt (gravime-
trically). The length distribution of impinged organisms collected in
1978 indicates that samples are dominated by small organisms. Over 80
percent of the impinged fish were less than or equal to 9 cm in length,
and almost 100 percent of the impinged shrimp were 4 cm in length or less.
The nuraber of impinged species which are canmercially important is low
(Table 5.1-16). Although the fish impinged are primarily forage species
or species of minor canmercial im po r t anc e , comparison of St Lucie plant
annual impingement with the commercial catch illustrates the insignificance
of impingement at this station. The total weight of fish impinged in any
year (conservatively assuming 365 days operation of St Lucie Unit IT is
less tan 0.04 percent of the canmercial landings docked in either St. Lucie
or Martin counties. The shrimps and blue c rabs impinged represent or-
ganisms of caamercial value; however, the biomass of impinged shellfish
is less than 0.005 percent of commercial shellfish landed in either St
Lucie or Martin Counties.

Current impingement rates, assuming plant operation during 365 days pe r
year ranged fran approximately 34,000 (1973) to 131,000 (1976) finfish
and from 26,000 (1976) to 3 7,000 (19 78) shellfish.

Addition of St Lucie Unit 2 capacity to the total station circulating
cooling water capacity is expected to increase the impingement rate at
the station. When a fish or group of fish encounters the intake, as
velocity increases, the probability of impingement should also increase.
Howeve r , most species will have a finite probability of encountering the
in t a ke and of those, scme of the more important species appear capable
of avoiding entrainment (e.g., Spanish macke rel, blue fish) . As an upper
(conservative) boundary, impingement at St Lucie Units 1 and 2 is esti-
mated at approximately 160,000 fish per year and 60,000 shellfish per year.
These numbers represent twice the mean annual impingement estimates calcu-
lated from three years of St Lucie Unit 1 impingement data. These are re-
latively low impingement rates for a power plant, and should not produce
signi fic aat ecological impacts.

5.1.3.1.3 Marine Turtles

Marine turtles presently enter the intake canal through the intake pipe-
line. Current research is examining whether turtles are being drawn into
the intake pipe as they move through the area or if they actively swim into
the structure in search of food or shelter. The increase in volume of
wa te r fr om 1160 cfs to 2320 cf s when St Lucie Unit 2 becomes operational

| will increase water velocity at the perimeter of the velocity cap from 0.5
to 1.0 fps. This increase will not appreciably enlacge the area from which
turtles are unable to e sca pe the intake velocity. Hence, no increase in
the number of turtles entering the intake canal is expected due to velo-

city.

Even if current research demonstrates that turtles are deliberately enter-
i ng the intake pipeline, no increase in the number of turtles in the intake
canal is expected since the of fshore configuration of the intake structure
will not be changed.

5.1-14
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Water in the intake pipelines will travel at a speed of 10 f t per second.,n
| ('Vj This velocity will carry turtles frm the intake structure to the intake

canal in less than two minutes. There is no evidence that this activity
is harmful to the animals. Turtles entering the canal are generally re-
stricted from access to the entire canal by a block net at the AIA bridge.
Turtles are captured and removed from the canal by netting and are released
into the ocean. Additional studies on the behavior of turtles, physical
characteristics of captured turtles and tagging and recapture studies are
being conducted in cooperation with federal and state agencies.

5.1.3.2 Discharge Effects

An ABI report entitled "Ef fects of Incre h
Marine Biota of the St Lucie Plant Area"g Water Temperature on t eaddressed the impact of the

St Lucie Unit I wye port di f fuser and a 32 F plant temperature rise on
Atlantic Ocean biota. This report incorporated results of thermal plume
modeling conducted by Envirosphere Company, ecological monitoring performed
by ABI and results of thermal bioassays reported in the literature. Be-

cause the St Lucie Unit 2 multiport dif fuser will provide greater dilution
of the thermal plume thaa does the St Lucie Unit I wye port diffuser, ABI's
conclusions are considered conservative as applied to St Lucie Unit 2 im-
pacts.

A sumnary of thermal bionssay, preference, and avoidance work applicable
to St Lucie Unit 2 impact assessment is given in Table 5.1-17. Thermal
tests conducted in laboratory facilities establish specific organism

( ]/[ t empe rat ure tolerances. However, these tests generally record tolerance
to increased temperatures for extended periods (e.g. 24, 49, or 95 hour
exposure) and , generally, preclude avoidance behavior. As such, these
reported temperature tolerances do not reflect exposure regimes that en-
trained organisms would encounter in the St Lucie Unit 2 plume.

In the case of St Lucie Unit 2, physical modeling indicates that an or-
ganism entrained into the thermal plume during September (worst case
conditions) at the point of discharge would be exgosed to a cumulative
exgosure of two seconds ag 107 F; 7 seconds at 97 F; 21 seconds at
92 F and 35 minutes at 89 F (travel time along the plume centerIgne,
Table 5.1-5) be fore reaching water ambient ocean temperatures (97 F).
Therefore exposure to potentially stressful temperatures lasts for less
than one minute. Similarly, exposure duration alog the plume center-
lines from St Lucie Unit I through Unit 2, to the 2 F isotherm, would

be 1SS minutes ( from Tagle 5.1-14, 6 seconds at 107 F; 15 seconds atg
97 F; 8.5 minutes at 92 F). Thus, thergal bioassay data may overesti-
mate impact. Also, exposure to water 2 F above average ambient tempera-
ture is within theg1m of natural temperature variation of fshore of
Hutchinson Island.

5.1.3.2.1 Ef fects on Benthos , Plankton and Fish

The thermal plume from St Lucie Unit 2 rises rapidly from the discharge
diffuser, resulting in little plume contact or scouring of the benthic
substrate (Figure 5.1-4). Therefore, it is assumed that the plume will

(m) not affect the benthic biota.

U
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Thermal tolerances of plankton species resident in the St Lucie area which |

are available in the literature (Table 5.1-17) suggest that the brief ex-
pasures (less than 3 minutes) to increased temperatures will result in
negligible e f fects. The temperatures inducing optimum growth and abundance

to the St Lucie area range from 77 Ffor phytgagtggggQndigenous
to 95 F coinciding with temperatures which occur

durind periods of observi$59aximum ell density and productivity (Table
2.2-7). Work by Ukeles indicates that temperatures exceeding 3g
102 F completely inhibit growth of marine diatoms. Saks and Lee

g
found that chronic exposure to temperatures of 102 F resulted in zero
percent survival of 12 species of salt marsh epiphytes. Recorded upper

lethal tempegres fogveral diatoggyere: 94.2 F (Chaetoceros
and 9hf[F (Skeletonema costatural ;laciniosus) ; 93.2

and 95''F (Nitzscia acicularis) No instantaneous thermal maxima.

are available fo r phytoplankton s pe cie s found in the St Lucie area. Ilo w-
ever retalts for other tropical species, exposure duration models for St
Lucie plumes, and enpircal results suggest that impact on phytoplankton
should be insignificant.

Studies conducted at utility sites in Florida suggest that zooplankton

are comparatively tolerg)to the rmal stress resulting from plume entgain-
ment. Reeve and Caspe r showed that at ambient tem pe ra ture s of 85 F

Acartia tonsa exhibiged less thg5 percent mortality following a six
hour exposure to 96.3 F. Adlen noted that mortality of virtually
all species te s t ed fraa the Crystal River Estuary increased significantly
at t em pe ra t ur e s in excess of 95 F. Thermal tolerance data for some
shrimp species which have meroplanktonic (larval) li fe stages (Penaeus -
aztecus a nd P . setiferus) also indicate that brief exposure to t em pe ra-

above 9PF should not cause significant mortality. For example,tures
24 hour LT50's for P. aztecus post larvae ranged from 9 7. 3 to 100.9 F,
gndin,; on acclimation temperature in studies conducted by Wiesepape

Observed thermal tolerance ranges from ichthyoplankton found of f Hutchinson
Island are quite variable (Table 5.1-17). Also , d ue to seasonal spawning

ichthyoplankton species will ngtand developmental patterns, some encounter
worst case conditions in which ambient ocean temperatures of 37 F and
maximum plume temperature of 105 F occur.

Tem pe ra t ure ranges of ichthyoplankton observed empirically at St Lucie
range from 32 F (menhaden larvae) to 95 F (silverside prej unvenilesi .
The lowe s t 96 hour LT50 reported for a St Lucie area species was 79.5 F
(mullet embryo). The highest t he rmal tolerance reported for a 96 hour
LT50 was 97. 2 F (pompano juveniles) . Very short-term thermal maxima
data which would be applicable to plume entrainment exposure durations at
5t Lucie are apparently not available for the species concerned . Some
ichthyoplankton mortality will occur as a result of this additional stress
in the fishes early life history, but it is unlikely that this stress
will be significant in relation to other sources of mortality.

|

| Operation of St Lucie Unit 2 should not have a significant impact on fish.
A number of studies have suggested that ad u lt fishgtgegyog) areas
where water temperatgsgach lethal tempe ra t ure s

* *

Gallaway and Strawn, observed avoidance behavior of gulf menhaden'
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and bay anchovy within a temperature range of 86 to 91 F. It is expected
j that most of the fish offshore St Lucie would avoid the plume during the

g warmest months of the year. For the situation studied in this report, some
25.5 acre-feet could be so affected by the interaction of St Lucie Units
1 and 2 plumes if fish avoid temperatures exceeding 92 F (sum of volumes
at 20 F,10 F, and 5 F on line 4 of Table 5.1-11). Attraction of
fish during other seasons should not present a potential for cold shock
if both generating units shut down (unlikely), nor should the area af fected
by the plumes be considered to represent a significant influence with re-
spect to fish behavior or life functions dependent on such behavior.

5.1.3.2.2 Ef fects on Marine Turtles

Variations in ambient water temperatures have been associated with changes
in the timing of sea turtle nesting activity and nesting rates. During all

four study years, the nesting season began when maximum ocean temperatures
ranged between 71.6 and 76.1 F (Figure 5.1-17). A positive relationship
between rising water temperatures and increased nesting activity was ob-
served at the onset of each nesting season at Hutchinson Island (Figure
5.1-17). Nesting and nesting crawl activity levels increased until June
or July and then declined, despite generally rising water temperatures,
through the remainder of the nesting season. In 1973, cooler ocean tem-
peratures may have partially inhibited nesting until July, when the
waters warmed and a great influx of nesting females was observed. In
contrast, increased nesting activity was observed during the early nesting
season periods of 1975 and 1977, when ambient ocean temperatures were

,m. warmer than those in the other years of observation.,

i 1

\d Jhile the peak period of nesting appears to be related to temperature,
there is no evidence that higher temperatures caused by the operation
of St Lucie Unit I has caused premature nesting. Many reptiles require
interaction between photoperiod and temperature which may preclude nesting
until minimal requirements of both factors are present.

The volume of St Lucie Unit I and Unit 2 discharge plumes that will exceed
2 F in March and April immediately prior to normal nesting will not ex-
ceed 1900 acre-f t. This water mass will be located primarily in the water
column immediately above the point of discharge and will have a velocity
of about 14 f t/sec coming from the multiport dif fusers. These conditions
are not expected to influence the onset of turtle nesting or nesting be-
havior. Turtles encountering the thermal plume would move to waters of
ambient temperatures for feeding. Hatchling turtles leaving the beach in
the vicinity of the thermal plume may be exposed to elevated temperatures
but the combination of currents and swimming activity should enable them
to leave the plume area without excessive stress.'

The discharge pipe will be buried below the sea floor, and will not impede
turtle movement since they will be able to swim between the vertical risers
and discharge jets.

l. X
{ \

\v/
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5.1.4 OTilER EFFECTS OF HEAT DISSIPATION SYSTEM

Re-evaluation of potential fogggng over the St Lucie Plant discharge canal,
based on a condenser rise of 32 F, site specific meteorological data

(Dec 1976 to Nov 19771 and actual intake water temperatures (Dec IQ
to Nov 1977), has shown a low occurrence of fogging for all months ' .

Ho weve r , the probability of St Lucie Unit 2 operation at 32 P during
these months is extremely low.

Ten hours of fog, which produced visibility of less than 50 a, were
predicted for the entire year. Seven hours were predicted for January
1977 and three hours were predicted for December 19 76. No cases of natural

fog were predicted during these occasions.

ilecause of the low incidence of fog predicted over the discharge canal,
the occurrence of fog in the Atlantic Ocean, resulting from the operation
of St Lucie Unit 2, is considered to be very low. This reflects the .nuch

lower surface water temperatures produced by discharge frm the St Lucie
Unit 2 multiport diffuser.

O

!

|

O
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} TABLE 5.1-1

QUALITATIVE PERFORMANCE OF SUBMERGED DIFFUSERS
IN SEMI-INFINITE SilALLOW WATER *

1YPE OF (a) (b) (c) (d) (e)
DIFFUSER ALTERNATING C0 FLOWING TEE OSLIQUE STAGED **

Receiving . N.
* 'Water "

. . '

* ''''''''Current /
-

,

+V - *-

." "

t

[
r

Net Offshore No No Yes Yes Yes
Momentum

<

Low
~

Speed Poor Good Good Good Fair
*
C

: Moderate.

j j Speed Poor Good Fair Good Good
tw

*

[ lii gh
/'~'N 4 Speed Fair Good Poor Fair Good

T - ,
; 4.ow
"

Speed Poor Fair Good Fair Fair.

a

$ % toderate
g f Speed Poor Poor Fair Poor Good
"

E :
$ $ liigh
2 3 Speed Fair Poor Poor Poor Good

__-

*
From Reference 10.

,, St aged or off shore angled di f fuser.

!v

_ - . - -- - --- - -
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TABLE 5.1-2

OCEAN DISCHARGE PIPELINE FLOW DISTRIBUTION

Discharge Discharge Heat Dis- Unit 1* Unit 2** Flowff

' Flow Temp Rise charge Egte Discharge Flow Velocity Friction Discharge Flow Velocity Friction Head ** Variation

(cfs) ( F) '(Stu/gXIO ) (cfs) (fps) factor (cfs) (fps) factor (ft) (percent)

2003 32 14 941 10.65 0.015 1062 13.11 0.015 4.4 18.9 to 8.4

2003 32 14 836 9.46 0.030 1167 14.40 0.015 5.1 27.9 to 0.6

2003 32 14 766 8.67 0.045 1237 15.27 0.015 5.7 34 to 6.6

2003* 32 14 1001.5 11.33 0.015 1001.5 12.36 0.030 5.0 13.7

2003* 32 14 1052 11.90 0.015 951 11.74 0.045 5.5 9.3 to 18 -

177Di 32 12.25 830 9.39 0.015 940 11.60 0.015 5.5 9.3 to 18

1770f 32 12.25 745 8.43 0.030 1025 12.65 0.015 4.0 35.8 to 11.6
1770f' 32 -12.25 680 7.7 0.045 1090 13.45 0.015 4.5 41.4 to 6.0

1770f 32 12.25 880 9.96 0.015 890 10.99 0.030 3.8 24.1 to 23.2

1770f* 32 ~12.25 934 10.57 0.015 836 10.32 0.045 4.3 * 19.5 to 27.9

'2290 28 14 1065 12.05 0.015 1225 15.12 0.015 5.7 8.2 to 5.6

2290 .28 14 956 ~10.82 0.030 1334 16.47 0.015 6.7 17.6 to 15

2290* 28 14 886 10.02 0.045 1404 17.33 0.015 7.5 23.6 to 21.0

28 14 1145 12.95 0.015 1145 14.13 0.033 6.6 1.3
2290**
2290 28 14 1215 13.75 0.015 1075 13.27 0.045 7.3 4.7 to 7.3

,12' Diameter
16' Diameter

# Refers to 7 pump operation (one waterbox cut of service).
## idith respect to a base flow of 1160 cfs per unit.
*
** Test cases for plume evaluation.Elevation difference between ocean and discharge canal.

I
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|
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i TABLE 5.1-3

,

,

FREQUENCY DISTRIBUTION OF LONGSHORE CURRENT f

i SPEED AND DIRECTION AT THE ST LUCIE SITE i

- !
! ' Current Speed Southward Quadrant Northward Quadrant [

Group (fr/sec) Frequency (%) Cumulative Frequency (%) Cumulative t
,

t

, 0.0 - 0.1 0.06 0.06 0.44 0.44 !

! 0.1 - 0.2 0.33 0.39 0.52 0.96
| 0.2 - 0.3 0.76 1.15 0.82 1.78
i 0.3 - 0.4 0.97 2.12 0.97 2.75
4 0.4 - 0. 5 3.27 5.39 3.92 6.67
I 0.5 - 0.6 3.25 8.64 3.68 10.35
i' O.6 - 0.7 4.11 12.75 5.57 15.92

- 0.7 - 0.8 4.28 17.03 6.49 22.41
0.8 - 0.9 5.65 22.68 8.65 31.06
0.9 - 1.0 3.27 25.95 5.61 36.67
1. 0 - 1.1 - 3.66 29.61 4.99 41.66

2

1.1 - 1.2 2.22 31.83 3.48 45.14-

1.2 - 1.3 1.19 33.02 I.69 46.83
; 1.3 - 1.4 0.58 33.60 1.05 47.88

1.4 - 1.5 0.36 33.96 0.48 48.36
4

~
- 1.5 - 1.6 0.20 34.16 0.27 48.63

| ' l.6 - 1.7 0.12 34.28 0.24 48.87 |

1.7 - 1.8 0.17 34.45 0.20 49.07
l.8 - 1.9 0.03 34.48 0.14 49.21'

').9 - 2.0 0.08 34.56 0.19 49.40

I

i-

I
j'

i

4

3

4

!

A

i

|

4

o'

|.

.
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TABLE 5.1-4

ST LUCIE UNIT 2: SUBSURFACE JET CHARACTERISTICS i

,

Max Surface Avg Distance to Reach Jet Trajectory Jet Velocity at,
Discharge. Discharge Temp Rise ( F) 17 F Above Ambient (ft) Length (ft) the Surface (fps)

Tast -Flow Temp Rise Southward Northward Southward Northward Southward Northward Southward Northward
ND. (cfs) (OF) Stagnan3. ,3; vent Current Stagnant Current Current Stagnant Current Current Stagnant Current Current'

1. 1001.5 32 4.4 . * 2.7 15.6 13.4 13.2 101 91 87 2.7 1.9 1.8

2 951 32 4.6 1.1 2.7 15.6 13.4 13.2 98 88 86 2.6 1.9 1.8

3 '3090 32' 4.3 .,e 2.6 15.6 13.4 13.2 106 95 93 2.7 2.0 1.8

4 836 32 4.9 3.7 2.9 15.6 13.4 13.2 91 83 81 2.6 1.9 1.8

5 1145 28 3.5 2.3 2.1 13.5 12.0 12.0 114 300 96 2.6 1.9 1.7

6 1404 28 3.1 2.1 1.9 13.5 12.0 12.0 130 109 105 2.7 1.9 1.8 .
'

i

i 7 1075 28 3.6 2.4 2.2 13.5 12.0 12.0 110 #3 93 2.5 1.8 1.7
1

.

1-- .

Nsta:
-

(1) Ambient o9ean temperature = 87 F.

(2) Jet characteristics shown are for the of fshore port only.
_

Distance computed along centerline of discharge, which is oriented 25' from the*

i diffuser centerline. To determine the distance to the 17 F isotherm normal to
the diffuser centerline, multiply the distance given by sin 25 .

.

!

;

!
_ _ _ _ _ _
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TABLE 5.1-5

ST LUCIE UNIT 2: TRAVEL TIME ALONG PLUME CENTER LINE

Plume Travel Time
Stagnant Southward Current Northward Current

Discharge Discharge Up to Up to Up to Up to Up to Up to Up to Up to Up to Up to Up to Up to

#Test Flow Temp Rise 20 F 10 F 5F 2F 20 F 10 F 5F 2F 20 F 10 F 5F 2F

No. (cfs) ( F) (sec) (sec) (sec) (min) (sec) (sec) (sec) (min) (sec) (sec) (sec) (min)

1 1001.5 32 2 6 19 70.5 2 4 12 1263 2 4 11 137.8

2 951 32 2 6 20 74.1 2 4 13 132.8 2 4 11 149.3

3 1090 32 2 5 18 66.2 2 4 11 115.3 1 3 10 118.0

4 836 32 2 7 21 85.1 2 4 14 147.5 2 4 13 169.4

5 1145 28 1 4 14 42.0 1 3 9 55.5 1 3 8 28.1

6 1404 28 1 3 12 32.5 1 2 7 18.4 1 2 6 0.5

7 1075 28 1 4 15 43.0 1 3 9 66.9 1 3 8 40.8'
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- TABLE 5.1-6 i

ST LUCIE UNIT 2: VOLUME ENCLOSED BY ISOTHERMS
!

!
I

. .

Volume (acre-ft) Enclosed by Isotheras, and Max Temp Rises -!
j , Discharge Discharge Staanant Southward Current Northward Current 'l

AT* . AT* AT* ~!Test - Flow Teng Rise
No. (cis) -( F) Max 20 F 10*F 5F 2 *F Max 20*F 10 F 5F 2F Max 20 F 10*F 5F 2'F0 0 0 0 0 0 0 i

,

. .
L| ..1001;5 32 4.4 ' O.02 0.19 1.48 5 84 2.9 .0.02 0.12 0.88 599 2.7 0.02 0.10 0.78 500 l);. I

, s

2- '951- 32 4.6 0.02 0.19 1.47 '536 ' 3.0 0.02 0.12 0.88 621 2.7 0.02 0.10 0.78 534 !

3 1090 32 4.3 0.02 0.19 1.51 590 2.8 0.02 0.12 0.89 567 2.6 0.02 0.10 0.79 435

4 836 32- 4.9 0.02 0.19 1.41 588 3.2 0.02 0.12' O.86 629 2.9 0.02 0.10- 0.77 582 i

'I
5 .1145 28 3.5 0.02 0.12 1.04 314 2.3 0.02 0.08 0.60 170 2.1 0.02 0.07 0.53 85

6 1404 28 - 3.1 0.02' O.12 1.05 290 2.1 0.02' O.08 0.61 86 1.9 0.02' O.07 0.53 8 .i

4 L

-7 11075 28 -3.6 0.02 0.12 1.03 250 2.4 0.02 0.08 0.60 201 2.2 0.02 0.07 0.53 IDO :
i I

-

t
L

- * Maximum surf ace temperature rise. }
!

9 t

i

!

$

.

!^

L
; , -

! ;

;
-

t

!'

.

!

5

i
5

3'
!

1

_ ,. . . - . _ . --- _ _ __.
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TABLE 5.1-7

ST LUCIE UNIT 2: AREA OF ISOTHERMS

Area (acres) Enclosed by 2 F Isotherms ;
and Max Surface Temp Rises '

Discharge Discharge Southward Northward
-Test Flow Temg Rise Stagnant Current Current*

No. (cfs) ( F) AT* Max Area AT* Max Area AT* Max Area
,

i 1 1001.5 32 4.4 273 2.9 825 2.7 528
(

i2 951 32 4.6 285 3.0 872 2.7 589

3 1090 32 4.3 258 2.8 739 2.6 427
'

*

4 836 32 4.9 294 3.2 963 2.9 720 i

'

5 1145 28 3.5 172 2.3 175 2.1 28

6 1404 28 3.1 133 2.1 21 1.9 0

'
7 1075 28 3.6 192 2.4 226 2.2 53

,

i
:

'

i |

; * Maximum surface temperature rise.
,

i

,

-

|.

1

l
1

i
i |
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TABLE 5.1-3

ST LUCIE UNIT 1: SUBSURFACE JET CHARACTERISTICS

Jet-
'

| Max Jet Velocity

. Discharge. Discharge Surface Trajectory at

Test Flow Temg Rise Temp Rise Length the Surface'

No. ( c f s) ( F) ( F) (ft) (fps)

8- 1001.5 32 3.1 130 3.9'

| 9 1052 32 7.9 134 4.0
: 10 680 32 9.7 110 3.5

11 934 32 8.4 126 3.8
12- 1145 23 6.4 144 3.9
13 886 28 7.3 127 3.6
14 1215 23 6.2 149 3.9'

,

t

- o
! Notes: (1) Ambient ocean temperature = 87 F.

(2) Subsurface jet characteristics remain essentially unaltered4

3 under stagnant, southward and northward ocean current con-
! ditions.

1(''
:s

i

i
s

4

i
!

|-
;

;

h

|-
L
1.

!
1 ,

t

- d4-v-,w- + -e.-- , .- ,, ,._,-..m. ,,m,_ ,c,,,, c M ,,-.mwwww.%%m vm._,,m.,c.., g.g-+y.w%,,,,n_%w.,,. 9,yp_,,,. -%,.9 ,y+,y,,-.y,,.
'
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( TABLE 5.1-9

ST LUCIE UNIT 1: TRAVEL TINE ALONG PLUME CENTERLINE
'

UNDER STAGNANT 0CEAN CONDITIONS |
l4

Plume Travel Time
Max

I Discharge Discharge Surface Up to Up to Up to Up to
Test Flow ' Temp Rise Temg Rise 20 F 10 F 5F 2F

No. (cfs) ( F) ( F) (sec) (seci (mini (mini

i 8 1001.5 32 8.1 6 14 7.3 53.2
9 1052 32 7.9 6 13 7.0 56.2

10 680 32 9.7 8 19 9.5 75.9
11 934 32 9.4 6 15 7.7 61.5
12 1145 23 6.4 5 10 4.2 39.1
13 886 28 7.3 6 11 5.8 43.1

,; 14 1215 28 6.2 4 10 3.8 37.3

O
,

:

1

',

,

5

:

l

!
i.

-

. . _ . , - - , . . . . _ . . - . - .. --- , . . _ . . -.
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TABLE 5.1-10-

ST LUCIE UNIT 1: VOLUME ENCLOSED BY ISOTHERMS#

UNDER STAGNANT OCEAN CONDITIONS

Volume (acre-ft) Enclosed by Isotherms
Max Sur-

Discharge Discharge face,

Test' Flow Temp Rise Temp Rise
9 g 9 g

[ No. (c f s) ( F) ( F) 20 F 10 F 5F 2F

4 8 1001.5 32 8.1 0.12 0.51 23.1 542
4- 9 1052 32 7.9 0.12 0.51 22.8 550
i 10 680 32 9.7 0.12 0.49 22.6 469
| 11 934 32 8.4 0.12 0.51 23.3 531
I 12 1145 28 6.4 0.09 0.37 10.9 369
'

13 886 28 7.3 0.09 0.37 13.0 349
j. 14 1215 28 6.2 0.09 0.37 10.2 372

i

i

: as
,

3

i

!

i

t

.I

i

t

.

*
.

t /
i

:

:
|' I
; 1

e 4 --

|
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TABLE 5.1-11'
,

ST LUCIE UNITS 1 and 2: VOLUME ENCLOSED BY ISOTHERMS
UNDER STAGNANT OCEAN CONDITIONS

Volume (acre-ft) Enclosed by Isotherms'

Discharge Discharge
,

Test Flow Temp Rise
No. (cfs) ( F) 20 F 10 F 5F 2F'

I 15 2003 32 0.14 0.70 24.6 1701
16 2003 32 0.14 0.70 24.3 1889

'

17 1770 32 0.14 0.68 24.1 1673.

18- 1770 32 0.14 0.70 24.7 1721 ,

19 2290 28 0.11 0.50 11.9 963
20 2290 28 0.11 0.50 14.1 873<

21 2290 2S 0.11 0.50 11.2 932'

.

9

i

; ./

4

i
i

1

1

a

1

i

i

!
!'

. ,

;

,

J

,--a,. ,- ,, , ,,n - - , , - , ,-,,-n, e.,en- w -w -.,,v-.,,-- ,---,w.r, w. , ., ..-,-,---,,,,-,,,~,-,,ngnm e m. m e -w,-w.-nn.-e,,e ,*e--
.
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{ TABLE 5.1-12

ST LUCIE UNIT 1: AREA OF ISOTHERMS UNDER STAGNANT OCEAN CONDITIONS

k' Area (acres) Enclosed by Isotherms

Discharge Discharge Max Surface
: Test Flow Temp Rise Temp Rise

No. (cfs) ( F) ( F) 5F 2F

! 8 1001.5 32 8.1 14.6 270

9 1052 32 7.9 14.0 268
:

l' 10 680 32 9.7 18.3 284

11 934 32 8.4 15.8 274

12 1145 28 6.4 4.9 173

13 886 28 7.3 8.2 188

14 1215 28 6.2 4.1 171
i

f

1

1

2 I

!

!

i .

I

!

!
>

;

l

!

|N.s

:

I

*

- .. . . . ., . . . . - . . ..,.-,,,. - . . , , . . . . . . - - . . . - . . . . - - , . ~ ~ . , . , , . - , , . - . . . - . . ,,,
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TABLE 5.1-13

,-

!

ST LUCIE UNITS 1 and 2: AREA 0F ISOTHERMS UNDER STAGNANT OCEAN,

'
CONDITIONS

,

i Areas (acres) Enclosed by Isotherms

! Discharge Discharge
Test Flow Temp Rise

| No. (cfs) ( F) 5F 2F
,

15 2003 32 14.6 644 |

} |
|

| 16' 2003 32 14.0 605

17 1770 32 18.3 677
.

,

| 18 1770 32 15.6 660
i

j 19 2290 28 4.9 405
i

( 20 2290 28 8.2 353
i

j 21 2290 28 4.1 422

i
,

i

1

|

!
o
i
4

4

!
,

h

$

!

h
!

$
'

.

}
)

r

~

' e
i

II
r

,

4
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r"'s TABLE 5.1-14
, j

i %~- ST LUCIE UNITS 1 AND 2: TRAVEL TIME ALONG THE PLUME CENTER LINES
UNDER STAGNANT OCEAN CONDITIONS-

;

Travel Time
1

. Discharge Discharge Up to Up to Ugto Ug to9!- Test Flow Temg Rise 20 F 10 F 5F 2F

{ No. (cfs) ( F) (sec) (sec) (min) (min)
.

f 15 2003 32 6 14 7.3 165

I 16 2003 32 6 -13 7.0 172

- 17 1770 32 8 19 9.5 193

18 1770 32 6 15 7.7 188

19 2290 28 5 10 4.2 104

20 2290 28 6 13 5.8 98
i

21 2290 28 4 10 3.8 95
'

<

J

5

e

4

4

h

1

.

N

,

a
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. TABLE 5.I-15

h ~' ' ~ - PERCENTAGE LOSS ESTIMATES OF FISH 1ARVAL'E!JTRAINMENT BASED ON ;
'

PLANT OPERATING AND ICHTHYOPLANFTON SAMPLING STATISTICS
3

'1' ST LUCIE PLANT ;
* 1976, 1977 AND 197F

.i
O

. loss '(mean depth-3.0m).
!.

Percentage loss (mean depth-9.2m) Percentage' .

. .

Variables (,), ^

g . mC aC mC.

P gE 1 P =1 P f1 P =1 .i.. Year Category. C. C Q Q m

j
.

p C __ C C - C '

r p r '
?

r r r r

!s

[ '1976 . eggs 3.848' l.259 5474[1785] 32.36 1.0 0.19 0.59 0.59 1.81
!arvae 0.205 0.041 5474[1785] 32.36 1.0 1.07 0.59 3.29 1.81 !

.
. .

!

I' 1977' eg gs 0.429 0.366 5474[1785] 32.36 1.0 0.50 0.59 .1.55 1.81
: larvae 1.345 0.028 5474[1785] 32.36 1.0 0.01 0.59 0.04 1.81

ID1978 eggs 2.709 1.503 5474[1785] 32.36 1.0 0.40 0.59 1.23 1.81 ,

larvae 0.421 0.087 5474[1785] 32.36 1.0 0.15 0.59 0.47 1.81 ;

i. !

*Cri * Geometric mean. concentration of organi858 Per n (based on surf ace tows only) in of fshore areas (Stations O through 5).

C =. Geometric mean concentration of organisms per m in the intake water (Station 11).

f Q := Flow in a per second past.the ant, based on a cross-sectional area of 32,200m2; numbers in brackets are based on a ;
.# cross-sectional' area of 10,500m .

, ,

Water flow in a per second through the plant intake, based on maximum recorded daily value..Q =
p

4 r

Mortality rate of entrained organisms (assumed to be 100%, making a = 1.0). '

! - m- =

b 3; =- Mean numbers of eggs or larvas per m are calculated from data collected from 14 December 1977 through 28 November 1978.
!

4

i t

!
e

1

f
V .y
z .

,

'
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; TABLE 5.1-16 Sheet I of 2

'SUMMARY OF ST LUCIE UNIT I IMPINCEMENT SAMPLING (MARCH 1976 - DECEMBER 1978)

1976 1977 1978

; Days Sampled / Days on-line (2) 45/192 (23.4%) 97/339 (28.6%) 84/297 (28.3%)
.

; FINFISH
I IMean Number Impinged /24 hours 351 223 92
i

MeanWeighg2{kg) Impinged /24 hours 1.2 2.7 1.2

' Species' Relative Abundance (%) Anchovy: 54.4 Crunt : 50.3 Anchovy: 18.2
i Jack: 30.8 Anchovy: 28.0 Jack: 15.0

Remaining: (2.8* Mojarra: 6.7 Croaker: 14.5>

'Jack: 4.7 Moiarra: 12.5
Remaining: (2.9 Herring: 9.9

Crunt: 7.2
Remaining: (3.8

Species' Representative:
'. ,

Weight (Z) Anchovy: 22.9 Jack: 40.9 Jack: 20.7
! Jack: 12.2 Grunt: 31.1 Moiarra: 9.0

Grunt : 10.7 Mojarra: 3.7 Herring: 6.1,

: Remaining: (5.8 Croaker: 3.6 Croaker: 5.0
| File fi sh: 3.4 Anchovy: 1.7

Anchovy: 3.1 Remaining: (4.P
Remaining: (1.5

Peak Sampling Period Oc t ober . August December

Number Commercially-Important
Organisms Impinged
(Annual Total) 10 76 37

!
I

SHELLFISH
Mean Number Impinged /24 hours 72 72 101,

1' Mean Weighg2 kg) Impinged /
24 hours 0.8 0.3 0.5

Species' Relative Abundance (Z) Shrimp: 78.2 Shrimp: 88.7 Shrimp: 84.1*

Blue Crab: 21.4 Blue Crab: 10.1 ' Blue Crab: 15.6<

.

Remaining: (0.4 Remaining: 0.8 Remaining: 0.2
* Species' Representative
i Weight (1) Blue Crab 75.3 Blue Crab 54.9 Shrimp: 53.3
'

Shrimp: 23.9 Shrimp: 42.1 Blue Crab: 44.8
Remaining: (0.7 Remaining: (2.3 Remaining: (1.7

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ --
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I. TABLE 5.1-16 Sheet 2 of 2
4 ,

,

}

1976 1977 1978 :

'.

;
,' Peak Sampling Period November August December [

,

<

* t
I

(1)
i Summarized from Annual Monitoring Reports, Applied Biology, Inc, 1977-1979. '

'

(2)
| Means for 1976/1977 data are arithmetic means; 1978 means are geometric. ;

-|
' *Each remaining taxon comprised no more of the sample than the percentage shown.

'
.,

L

'

| t

i

| .I

! ,

i !

i

l
i .

I ~!
l
:

j t

;

'. L

t' j
1 '

I

!
4

,

!
!

l
!,

i
4

I
i

;

!.
!
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TABLE 5.1-17 Sheet 1 of 5
/D
(d) THERMAL TOLERANCE DATA: ORGANISMS INDICENOUS TO
N- HUTCHINSON ISLAND OFFSHORE ENVIRONMENT

Physiological
Organism Response Temperature ( F) Reference

PHYTOPLANKTON
f

; Nitzschia
sigma Optimal growth 77 26

Chaetoceros
laciniosus Upper lethal 84.2 27

Skeletonema- Upper lethal
costatum (68 F acclimation) 93.2 27

Rhizosolenia
~

q delicatula Optimal growth 55.4 28

Skeletonema
costatum Upper lethal 98.6 29,

i Nitzschia
fili formi s Optimal growth 78 30

O
*

various marine
j di at oms Optimal abundance 87.8 - 95.0 31

12 app sair Chronic exposure:
marsh epi- 0% survival 102.2 32

.phytes

j Nitzschia Optimal growth 77 33
acicularis Depressed growth 91.4.

Upper lethal 95

Cymnodinium
simplex Optimal growth 73.4 - 82.4 34,

Prorocentrum Optimal growth 77 34
.

]' various marine
diatoms No growth >102 35

ZOOPLANKTON
,

i

Acartia Normal nauplii
j tonsa development 41 - 77 36

Acarria

,{,-gv} tonsa (25% mortality 96.8 (6 hours) 37
,

- . , - - - . , . ,n - , , . . - . . . ~ . , , , - . . , , . . . - - , , . . . . - - - . r, -
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[ ) TABLE 5.1-17 Sheet 2 of 5
t /
%/

Physiological
Organism Response Temperature ("F) Reference'

Crystal River
estuary spp Increased mortality 95 38

Penaeus LT50 (10,000 minutes) 95 - 96.8 39

aztecus LT50 (24 hour acclimat ion 97.3, 99.5, 100.9

T = 75.2, 84.2, 93.2"F)

-P. setiferus LT50 (10,000 minutes; 96.8, 98.6 39

acclimation T=84.2, 93.2"F)
LT50 (24 hour; acclimation 100.9, 102.2
T=84.2, 93.2 F)

P,. seriferus Good growth 89.6 40

P. aztecus No growth 95 40

MACR 0 INVERTEBRATES

Puerto Rico Decreased species diversity 95 41

benthic fauna Decreased biomass
/N
/ \

t ) Tampa Bay Rest rict ive to benthic 89.6-91.4 42
s
L/ fauna fauna

Biscayne Bay Optimal temperature 78.8-82.4 43

fauna
50% reduct ion in 95-102.2 43
representative species

Ph ragma t opoma Optimal larval develop- 75.2-78.8 44

lapidosa ment (to age 48 hrs)
LT50 (48 hr exposure 85.1
from fertilization)

No embryonic development 95

Biscayne Bay Upper instantaneous 99.5-104.9 45

ophiuroids lethal temperatures

ICHTHYOPLANKTON

Frog fish em- Observed temperature 70-81 46

bryo, larvae range

Silverside Thermal tolerance 46-95 47,48
prejuvinels range

/' 'N Silverside em- Incipient lethal 82.4 49,50
j ( ,) bryos, larvae (upper)
1
!

(

!
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| TABLE 5.1-17 Sheet 3 of 5
.

Physiological
! Organism Response Temperature ("F) Reference

I' Jacks embryo Observed range 82.4 51

j larvae

f - Menhaden larvae Observed range 32-77 .52
l'
! Sardine larvae Thermal tolerance 79-92 53

| range
!

] Sheapshead Observed range 109.4 54
minnow

{ juvenile

Tarpon larvae Observed range 68-90 55,56

Bay anchovy Incipient lethal 82 53
larvae, embryo

. - Striped anchovy Incipient lethal 69.8 57
* embryo

j Clingfish Optimal temperature 75 58

|
- embryo

i
! Neon goby Observed range -82.4 59

embryo '

| Code goby Observed range 59.9-87.8 60
; embryo

St ri ped mullet - Thermal range 45.9-87.1 61 ;,'

i embryo, larvae *

4

I' Striped muller Incipient lethal 89.6 57
larvae

s

Speckled worm Observed range 64.4-75.2 624

eel larvae
i

4

|!
French grunt Critical thermal max 96.8-100.4 63
iuveniles

4

I S po t ' po s t Critical thermal max '88 64
larvac-i

| juveniles

j Pinfish post Critical thermal max 87.8 64
! larvae

~

| juveniles ]
1 ' )

;-

<

- mv,v.,., .m c- m,+r .'-. '
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TABLE 5.1-17 Sheet 4 of 5
9

#
Physiological.

Organism Response Temperature ( F) Reference

Drum larvae Optimal larval develop- 76 65
24-hour LT50 82-90

Menhaden Critical thermal maximum 85 66
Spor Critical thermal maximum 88
Pinfish Critical thermal maximum 88

FISH - SHELLFISH

Cray snapper Lower tolerance limit 52-57 67

f

Spor Observed range 34-96 68
Atlantic croaker Observed range 32-96

Mummichog Upper lethal (10,000 97.4 69
minutes)

; Incipient lethal 99.5 70

Muller 96 hour TL50 98 71

Pompano 96 hour TL50 97 71

Blue crab 96 hour TL50 98

Menhaden Incipient lethal 91.4 72g j

Bay anchovy Observed ranged 47-91 73

Clingfish Incipient lethal 88 58,

Crested goby Observed range 81-82 74

! Atlantic 61-190% increase in increases over ambient 75
mackerel swim speed
Bluefish Taut og

:
i Tropical marine Observed range 88-90 57
: fishes Maximum survival temperature 95

Boney fishes Upper lethal 100 76'

'

Stiarks/ rays Upper lethal 86
i

Marine fishes No large or diverse >95 77
' populations

Galveston Bay Observed range 91-95 78,79
fishes Decreased spp diversity > 95

i

"

a
,

__ _ - . . _ . _ . _ . . , _ . - . _ . . _ _ . _ _ _ .. . _ _ _ . _ . - _ _ . - . . ~ .
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TABLE 5.1-17 Sheet 5 of 5

Physi ologi ca l
Organism Response Temperature ("F) Re ferenc e

Atlantic Occurrence 99
croaker, Sea
car fish

Striped mullet Occurrence 104 78,79

Gulf menhaden, Avoidance behavior 86-91 78,79
Bay ancl.ovy

Sea catfish Occasional mortali ty 78,79
Culf menhaden

King mackerel Minimum of range 68 80

Spanish Ripening of gonads 72 81
mackerel Spawning 78

Blue fish Preferred thermal range 66-72 82
*

Increased swimming speed >85

|

.~ . . _ _ _ . _ _ _ _ . _ __ ,_ _..__ _ _ _ _ . _ . . , . . _ _ _ .. . . . . . _ . . . . _ _ . _ . . . . _ . _ _ _ _ . . . _ . . . . . . _ . . . . _ . _
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/ ) 5.2 RADIOLOGICAL IMPACT FROM ROUTINE OPERATION
\ !v

As discussed in Section 3.5, small quantities of radioactive materials
will be released to the environment during normal operation. These
materials will be dispersed in the air and water in the vicinity of
the site and will present a source of radiation exposure in the area.
It is expected that this will result in radiological impacts that are
a small fraction of those scan naturally occurring radiation.

The fundamental equation which is used to calculate the radiological
impact of plant releases is:

R. = C. U D.
tpr tp p tpr

where:

the dose rate to organism r from nuclide i via pathway p.R. =

CyPt the concentration of nuclide i in the medium of pathway p.=

LP usage, i.e., the exposure time or intake rate associatedU =

E with pathway p.
D the dose factor for organism r from nuclide i via pathway p.=

The above equation may be tailored to calculate the dose rate from intake
of, as well as exposure to, radionuclides for each organism. The specific
models that have been used are those presented in NRC Technical Report

! ]| WASil-1258 for biota other than man and in NRC Regulatory Guide 1.109 Rev 1r
(1977) for man.

V
5.2.1 EXPOSURE PATHWAYS

5.2.1.1 Organisms Other Than Man

Aquatic biota will be exposed to external radiation from radionuclides
in the water and sediment and to internal radiation from the assimilation
of these radionuclides. In addition to uptake via the ingestion of food
organisms, fish and invertebrates can acquire radionuclides through direct
absorption from the water and can at least partially assimilate radioac-
tivity frau ingested sediment. Figure 5.2-1 is a flow chart representing
the trans fer of radionuclides through the aquatic ecosystem.

In the aquatic environment, the first trophic level consists predominantly
of diatoms, dinoflagellates and bluegreen algae (Section 2.2.2). The
second trophic level is predominantly zooplankton of the order Copepoda.
These organisms feed on phytoplankton and serve as the link in the food
chain between the first and higher trophic levels. A benthic population
feeJs on phytoplankton, zooplankton and organic detritus.

Section 2.2.2 presents a list of the local and migratory fish observed
offshore of Ilutchinson Island. The fish of greatest importance to the
St Lucie County fin fishery are the migratory fish; king mackerel
(Sco.nberomorus cavalla), Spanish mackerel (Scomberomorus maculatusi and[, j bluefish (Poxatomus saltatrix). These fish feed upon smaller fish,

(/ which in turn feed upon organisms of lower trophic levels.

5.2-1
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The sea turtles Caretta caretta and Chelonia mydas are listed, respec-
tively, as threatened and endangered 6y the US Fish and Wildlife Service
(Section 2.2.1). These turtles nest in the sand along the shore of Hut-

chinson Island and feed in the sea offshore. Caretta is generally car-
nivorous dille Chelonia is generally herbivorous.

Figure 5.2-2 presents the pathways by which terrestrial biota in the
vicinity of !!utchinson Island are exposed to radionuclides released in
the gaseous ef fluent of St Lucie Unit 2. The speci fic wildlife species
involved in this food web are numerous and are listed in Section 2.2.1.

5.2.1.2 Man

Figure 5.2-3 presents the various patential pathways to man. These po -

tential pathways may be divided into two categories: those pathways re-

sult ing in a radiation dose via internal exposure, and those pathways
resulting in a dose via external exposure. External exposure occurs if
an individual is immersed in a cloud containing radioactive gaseous ef-
fluents, or, if while swimming or engaged in some similar activity, comes
in direct contact with water containing radioactive liquid ef fluents. In-

ternal exposures result from radioactivity contained in various foods and
by inhalation.

5.2.1.2.1 Internal Exposure

Li <ps id "ffluents are discharged into the Atlantic Ocean. As a result,
there ate aeveral potential pathways of internal exposure which are of
intereat to those assessing the radiological impac t of the two units.
The marine food chains will be monitored during pre-operational and
operational stages in order to accurately assess the radiological impact
of the liquid ef fluents and to verify the accuracy of pre-operational
estimates.

- The gener al public receives some small internal dose as a result of the
ingestion of locally harvested sea food. The critical radionuclides for
fin fish are Cs-134 and Cs-137 which are reconcentrated in the edible
flesh of the fish.

Tue existence of canmercial dairy and crop f arms in St Lucie and sur-
rounding counties suggests two more possible routes of internal exposure.
These routes result from the discharge of radioactive gaseous wastes in-
to the atmosphere. The first is the air grass-milk-child route, and
the seconJ is the air-soil-foodcrop man route . 1-131 is the critical
radionuelide for the milk pathway, but Cs-134 and Cs-137 may also con-
tribute. The nearest dairy herd, supplying milk to the St Lucie plant
area is located about 14 miles west of the site.

1-111, Cs-134 and Cs-137, which concentrate in the green lea fy port ions
of plants, are the critical radionuclides for the food crop pathway.
They enter the chain by direct foliar contamination and root uptake.

O
5.2-2
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There is some beef production west of the plant in an area principally~s

| outside of the ten mile rajius where the atmospheric dilution factor is\

( _, of the order of 10-7 sec/m . It is therefore readily apparent that
this does not constitute a significant internal exposure pathway.

The drinking water pathway will not be af fected by liquid ef fluents.

5.2.1.2.2 External Exposure Pathways

Peo,1e living in the vicinity of or frequenting the plant site will be
subject to low level external exposures due to plant liquid and gaseous
ef fluent releases. The principle external exposure from plant liquid
ef fluents would be a result of direct contact with ocean or discharge
water while swimming, boating or fishing. The principle external ex-
posure from plant gaseous releases will be the result of immersion in
a cloud containing radioactive gaseous ef fluents.

La rge recreational areas are located at least five miles from the plant.
The largest is the Savannahs Recreational Area which is located five
miles WNW of the plant and features boating, picnicking, swimming,
fishing, etc. Other recreational areas include Douglas Memorial Park
which is more than five miles north of the plant; a public beach seven
miles south of the plant; and camp grounds five miles north of the plant.
There are also numerous beach access points near the facility.

5.2.2 RADIOACTIVITY IN THE ENVIRONMENT

I( In Section 3.5, the radionuclides discharged in the liquid and gaseous
'- effluents are identified. This section discusses the distribution of

these effluents in the environment surrounding the St Lucie site. Spe-
cifically, estimates have been made for the radionuclide concentration:
a) in the water and sediment in the vicinity of St Lucie Units 1 and 2;
b) in the atmosphere around the site; and c) on land areas and vegetation
surrounding the plant.

The models and assumptions used to determine annual average air concentra-
tion (X/Q), depleted concentration, and deposition (D/Q) are described in
Section 6.1.3. The meteorological data used in these models is described
in Section 2.3. The concentrations were calculated at points within a
radial grid of sixteen 22.5 degree sectors centered at true north and ex-
tending to a distance of 50 miles from the station. The data points are
located in each sector at 0.5, 1.5, 2.5, 3.5, 4.5, 7.5, 15, 25, 35, and
45 miles. In addition, calculations were made at the critical receptors
in each sector within five miles of the site. These distances and directions
are presented in Table 5.2-1. The terrain / recirculation factors described
in Section 6.1.3 are presented in Tables 5.2-2 and 5.2-3. The results of
the X/Q, depleted X/Q and D/Q computations are presented in Tables 5.2-4
to 5.2-15.

n
! \
\ /
tj
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The highest ground concentrations in the vicinity of the site due to gaseous
releases have been calculated using these meteorological data and the source
t e na s presented in Table 3.5-7. The concentrations are presented in Table
5.2-16. The concentrations of radionuclides on the ground and in vegeta-

tion are controlled by the deposition of gaseous ef fluents since irrigation
of cropland is not a potential pathway of exposure.

5.2.2.1 Surface Water Models

A simplified approach has been used to predict the transport of liquid
radioactive ef fluents. This approach is conservative in that it will over-
estimate the rad iologi c al impa-t of the normal operation of St Lucie Unit 2.
Discussions of the basic hydcologic and water use data of the area are
provided in the St Lucie Unit 2 Enviromnental Report - Construction permit.

5.2.2.1.1 Transport Models

Liquid radioact ive wastes will be diluted by the circulating water system
flow prior to being released to the ocean. Assuming discharge flow rate

of 510,000 gpm (corresponding to four pump operation) and the release
quantities from Section 3.5, the expected annual average discharge con-
centrations of radionuclides are presented in Table 5.2-17. Since releases

fraa the various plant processing systems will be on a batch or intermit-
* tent basis, peak concentrations have also been calculated and are included

in Table 5.2-17. Upon discharge, effluents will be further diluted in the
ocean, and an estimate of these diluted concentrations has also been in-
cluded in Table 5.2-17. A dilution factor of ten has been calculated using

the models desc ribed in Section 5.1.2. To calculate the maximum radiologi-

cal impact, it was assumed that the critical biota, including man, are ex-
posed to discharge concentrations, while the diluted concentrations were
used to calculate the integrated population doses.

5.2.2.1.2 Sediment Uptake Models

An estimate of the concentrations of radionuclides in the ocean sediment was
made using the "ef fective" surface model presented in the Nuclear Regulatory
Commission Regulatory Guide 1.109 Rev 1 (1977). Column 4 of Table 5.2-17
presents the expected activity of the sediment.

Althoudh radionuclide concentrations in the ocean sediment have been
calculated, no credit has been taken for concentration reductions of
rad ionuc lid e s in the surf ace water resulting from sediment uptake.

5.2.2.1.3 Water Use Models

Since the discharge of any liquid wastes will be to the ocean, there will
be no exposure via the ingestion of water.

5.2.2.2 Groundwater Models

plant liquid ef fluents will be released to the ocean. In addition, because

there is no utilization of shallow groundwater from wells, the radiological

impact from ground wa t e r is negligible.

5.2-4
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5.2.3 DOSE RATE ESTIMATES FOR BIOTA OTHER THAN MAN
73
i t
( ! Usind the models outlined in NRC Technical Report WASH-1258, annual average

radiation doses were estimated for terrestrial and aquatic organisms as-
sumed to be living in the vicinity o,f St Lucie Unit 2. These are the
organisms which are expected to receive the greatest exposures.

Table 5.2-18 lists doses to biota associated with the aquatic environment.
It can be seen that all doses to organisms directly associated with the
aquatic environment are small. Animals not directly associated with the
aquatic environment would receive an external dose of less than 0.1 mead /yr
when continuously occupying areas close to the plant boundary. A slight
additional thyroid dose may be received by animals feeding close to the
plant from the deposition of radioiodines released in the plant's gaseous
effluent.

Nume rou s investigations have been made on the ef fects of radioactivity on
biota. No ef fects have been observed at dosa rates as low as those asso-
ciated with the plant ef fluent s . Investigations of chironomid larvae,
( blood wo rm s ) , living in bottom sediments near Oak Ridge, Tennessee, where
they were irradiated at the rate of about 230 to 240 rad /yr for more than
130 generations, have shown no decrease in abundance, evp hough a slightly
increased number of chromosome aberrations have occurred

Studies on the Columbia River, Washington, have shown that irradiation of
salmon eggs and larvac at a rate of 500 mrad / day did not a f fect g number
of adult fish returning fr om the ocean or their ability to spawn

[m) Other studies were made on the effect of released radionuclides on spawning
7

\j salmon in the Columbia River. These studies have shown that when all reac-
tors at the Hanford facility were operating, salmghave not been af fectedby dose rates in the range of 100 to 200 mrads/wk

Accordingly, there should be no perceptible ef fect on biota from the
radioactive material released by St Lucie Unit 2, since these releases
will be many times less than those observed in these studies.

The green turtle, Chelonia mydas, nests in the sand along the ocean shore
above the mean high water level and feeds on marine plants in the ocean.
Accordingly, they are exposed externally to radioactivity in the air,
water, and on the ground, and internally, from radioactivity associated
with ingested marine plants. The dose to Chelonia mydas from the various
exposure pathways are presented in Table 5.2-18.

The total dose to Chelonia from all pathways is 2.0 mrem / year. The doses
frcxa submersion in water, submersion in air, contaminated ground and
ingestion of marine plants were analyzed. The ingestion of marine plants
growing in the ef fluent is almost totally responsible for this dose and
tritium is the critical radionuclide.

The exposure rate to Chelonia mydas of 2.0 mrem / year reflects the most
conservative dose estimate for terrestrial biota. The dose to terrestrial
biota from the ingestion of food will be no greater, and usually appreciably

,

G |
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lowe r , t han that calculated froia Chelonia mydas because Chelonia feeds on

marine plants which are expected to have a relatively high radionuclide
concentration as canpared to terrestrial organisms.

This exposure rate is considered negligible because it has been generally
agreed (ICRP-26) that if the dose to biota other than man is comparable to

f29 detrimental ef fect s totheggjotathe guidelines far man, there will b
f r an this exposure. Templeton et al and the 1972 UNSCEAR Report
indicate that a '. the above doses, no adverse ef fects to aquatic biota are

expected.

5.2.4 DOSE RATE ESTIMATES FOR '!AN

A coaprehensive evaluat ion of the individual and population dose rates at
the St Lucie site has boen per formed for the purpose of demonstrating
c an pli ance with Appendix I to 10CFR50. The results of this evaluation
were originally submitted to the NRC as kaendments 7 and 3 to the St Lucie
Unit 2 Envi ronnental Report - Const ruc t ion Pe rmit .

A complete reevaluation of the of fsire exposures and compliance with Appendix
I to 10CFR50 was not pe r formed . Ilowever, a review of plant design changes
and site characteristics has been perfonned in order to determine if there
have been any significant changes since submittal of Amendments 7 and 8
which could alter their conclusions.

The review included the annual site monitoring reports prepared fo r S t Lucie
Unit 1, updated meteorological data, and the design of the gaseous and liquid
rad wa s t e sys t em s , and building ventilation systems. This review revealed no
significant changes which affect offsite doses.

A reanalysis of the source term using the GALE code revealed that the source
tern is virtually unchanged. Accordingly, the exposures and conclusions
provided in Amendments 7 and 8 remain valid. Table 3.5-7 presents the re-
vised source t e rm s .

5.2.4.1 Liquid Pathways

The calculated maximum individual doses from all aquatic pathways of
exposure are based on radionuclide concentrations calculated to occur in
the circulating water system discharge. These doses are presented in Table
5.2-20. It should be noted that these are doses to a hypothetical in-
dividual and that the maximum dose to a real individual will be less. The
us age factors and dose calculational models were taken from NRC Regulatory
Guide 1.109 Rev i (1977).

5.2.4.2 Gaseous Pathways

The calculated maximum individual doses from gaseous pathways of exposure
are based on the atmospheric dispersion and deposition rate factors pre-
sented in Tables 5.2-13 to 15. The resultant doses are presented in
Table 5.2-20. The usage f actors and dose calculational models were taken
fraa NRC Regulatory Guide 1.109 Rev 1 (1977).

O
5.2-6
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5.2.4.3 Direct Radiation from Facility
fg

' Since the area surrounding the plant to a distance of 0.97 miles (the ex-
clusion area) will be unoccupied, it is not expected that any member of
the general public will be close to the plant site long enough to receive
any measurable radiation from this pathway. In addition, all radioactive

material within Units St Lucie 1 and 2 will be shielded such that the'

radiation level in all unrestricted areas will be kept below 0.25 mrem /hr.
At the nearest residence, this will result in an annual dose from this
pathway of less than 0.01 mrem.

5.2.4.4 Annual Population Doses

The rad iological impact on the general population will depend not only on
the release of radiological material, but also upon the land and water ,

,

use of the region surrounding the site. Amendments 7 and 8 to the St Lucie'

Unit 2 Environmental Report - Construction Permit provide a discussion of4

land and water use near the St Lucie plant site and associated population
exposures. Using updated land use information (Section 2.1.3) and source'

terms (Section 3.5), conservative estimates of general population exposure
to radiation have been made. Current food production rates and the esti-
mated population for the year 2000 were used in these calculations. The
resultant dose estimates are shown in Table 5.2-19. The major assumptions
used in these calculations appear in Table 5.2-22.

5.2.5 SU:1. MARY OF ANNUAL RADIATION DOSES,

g Table 5.2-19 sumnarizes the estimated annual . radiation dose to the regional
; population (during commercial operation of St Lucie Unit 2) frun all station-

related sources. This tabulation includes, out to a distance of 50 miles
frua the site: a) the total of the whole-body doses to the population from
all water related pathways; b) the total of the whole-body doses to the
population attributed to gaseous ef fluents; and c) the total of the thy-
roid doses to the population from radioiodine and particulates. Table
5.2-20 conpares the calculated individual doses to the design objectives of
Appe nd i x I to 10CFR50. The results reveal that the calculated exposures
are within the design objective guidelines of Appendix I to 10CFR50 and
are a very small fraction of naturally occurring background exposures.

7
St Lucie Unit 2 is designed to keep radioactive releases as low as is
reasonably achievable. Dose calculations based upon the liquid and gaseous
release source terms of Section 3.5 show that the normal operation of St
Lucie Unit 2 will result in additional whole body doses of less than 0.1

mreg/ year to the most exposed individual in the vicinity of the plant,10~ arem/ year to the average individual within 50 miles of the site,'

and -less than 20 man-rem / year to the population within a 50 mile radius
of the site. On the other hand, natural background radiation and medical
radiation exposures are likely to result in doses in excess of 60,000 man-
rems to the population during the same period. The predicted dose to the
most exposed individual is 20 percent of the limits defined in 10CFR50
Appendix I.

s
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Table 5.2-21 shows canparative radiation exposure to the general public.
Fraa this table it is evident that the radiation exposures to an individual

living as close as possible to St Lucie Units 1 and 2 sre insignificant even
when caapared to naturally occurring variations in background radiation.
Variations in natural background radiation, as indicated in this table, have
not produced any observable harmful ef fects.

O

O
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TABLE 5.2-1

ST LUCIE UNIT 2

CRITICAL DISTANCES USED IN ANALYSES (miles)
,

EXCLUSION MILK MEAT MILK VEGETABLE
SECTOR ZONE COW ANIHAL COAT RESIDENCE CARDEN

NNE 0.97 5.00 5.00 5.00 5.00 5.00

NE 0.97 5.00 5.00 5.00 5.00 5.00

ENE 0.97 5.00 5.00 5.00 5.00 5.00

E 0.97 5.00 5.00 5.00 5.00 5.00

ESE 0.97 5.00 5.00 5.00 5.00 5.00

SE 0.97 5.00 5.00 5.00 5.00 5.00
,

SSE 0.97 5.00 5.00 5.00 5.00 5.00

S 0.97 5.00 5.00 5.00 4.10 5.00

SSW 0.97 5.00 5.00 5.00 2.30 2.302

SW 0.97 5.00 5.00 2.20 2.00 2.00

WSW 0.97 5.00 5.00 5.00 1.90 1.90

W 0.97 5.00 3.20 5.00 2.10 3.50

WNW 0.97 5.00 4.50 5.00 2.80 3.00

NW 0.97 5.00 5.00 5.00 4.80 5.00

NNW 0.97 5.00 5.00 5.00 5.00 5.00

N 0.97 5.00 5.00 5.00 5.00 5.00
,

'|

.

_ _ _ _ _ _ _ _



. =.m.. . , ~ .n

n =e .i e N N ee me .4 .4 N .-e N == -e N -e
' OO O O O O O O O O O O O O O O O OO4 8 e i 4 0 0 0 0 I I I 4 0 6 0 t

* En3 la3 La3 La3 in3 la2 In3 tal tal sa3 In2 tal ts3 la3 Ba3 la3,/m,g en N
M. M. O. .

@@
N. M. O. e. 4 m. O. m. CD.

e @
45 . . .

r N -e .e en CD N N .-e .-e @ N @ .4 N @ .4
\
N

e -e .4 e -e e e .4 e ce e e e-o me 4
ON O O O O O O O O O O O O O O O O
O. M i 0 0 e I t t 0 8 e 8 8 0 0 0 8

* Ea3 Ina ss3 Ea2 la2 ta2 sa3 IsJ saa
.la3

Ea3 ta3 la2 ta3 ta3 Ea3
m@ Q

N. GD.
@ @

O. N. * .e c0 * @
O. O. en. e. N.M en . . . . .

4 N .4 ** .=e 4 M N N N M N M e*l .4 4

w ** == .* .e e e e .4 e .e e .-4 as e me
ON O O O O O O O O O O O O O O' O O
ON O I 4 0 0 t I 4 0 1 4 0 0 0 0 0,
* * La3 taJ

.ts3
L.3 laJ La3 sa3 ts2 tal sal la3 la3 laJ Es3 la3 sa2

en O @
N4 . co. co. O.

O
N. e. N. en. 4 4 4 en. m.

e c0
e e' @ M M M M N en M 4 4 to M en en 4 N

1

O .* = .* == 0 .e 4 .* .* =* .4 .* == O
OM O O O O O O O O O O O O O O O O
O .* + 6 0 0 0 + 0 6 0 0 6 9 4 0 6 +
* * ta3 taJ Es3 laa la3 fa3 taJ la3 In2 ta3 fa3 12 En2 Ea3 ta3 is3

, e en 4
O.

c0 00 m. N. O. m. en. .e ==.e . N. N. N. m.
@ @

, in3 .* N
' 2 m N en @ en me c0 @ N CO. N N 00 N N .e

we
.J

Fe
T in
O cd O O .-* O O O O .* O me ** O .* .* O

e laJ ON O O O O O O O O O O O O O O O O
r.e| Fe

en. O.
+ + 0 + + + + 4 5 + + 4 + 0 4 +
s.J 1a2 taa Ea3 En3GE ta3

.Ea3 .Is3
ta3 Es3 la3 ta3 Em2 Ea3 La3 ta2 fe3

H 3"
N N.e M. O. O. O.

e * O 4 a. O. m. o. M.
c0 N**

O.J
m . . . . e e

. -e ce m M e -e w m m me m m .-e m m mej %
la. me

8

La. 34
>

O.
N %

9 It38

N. E.aJ
w

I O O =* O .-e O O O O O O O O -e O Oen m he O4 O O O O O O O O O O O O O O O O,,,3 en X en. N + + 0 + 0 + + + + + + + + 4 + +
0 0 * in3 Ia3 is3

.sa3
Em3 In3 taJ IaJ Ea3 EaJ taJ

.fa3
teJ Ba2 Es3 fa34N8 he

Ze
4 *e. m. 4 @ N O

. . M. N. O. ==. O.
C0 =e

N.g
a.n3 oqj g- g,3

. .
q .* .* c0 e m e .w .* .-e e w me m .e .*

e to ins sa3

) Z
m O 4\ ** Fe

he t#3 O O .-e O O O O O O O O O O O O OU *e OM O O O O O O O O O O O O O O O O
ina Q en @ + + 0 + + + + + + + + + + + + +
EE * * la3 In3 En3 lal 8e3 taa In3 in3

.ina .sa3 .In3
Is3

.In3
fa3

.In3
ta3

. GC &n3 M en M N N = -e M
N.

4
.e m. e. O. .e

ee -s M
1 O

m.C
* * * * * * * * *y .* e -e .* .e e e e e .4 e == .-e

10
2
**

os O O O -O O O O O O- O O O O O O O'.
taa ON O O O O O O O O O O O O O O O O
te en. O.

+ + + + + + + + + + + + + + + +
la3 In3 Ea3 In3 En2 En3 la3

.Is3
la3 Ina la3 ta3 3

.la.e..le3
la3 la3N4 4

M. O. ==. N.
4

M. N. N. en.
* e's

N. M.
-e

e . .
.e me og we .e .-e e me me sie .* .ie me 4 .-e

O O O O O O O O O O O O O O O Oc0 04 O O O O O O O O O O O O O O O O
en. 4

N + + + + + + + + + + + + + + + +
la2 fa3 En3 lad In3 la3 En3

%e .In3
InJ ta3 la3 ta3 tal In3 la3 saa4N 4 4

N. M.
4

M. .e N. N. N. N. N. - N. M. - ' M.
-e

M
% e .-e .e .-e .4 e me e .-e .4 .-e .-e .-e og me -
W

>e O

% H
r

1 A 4N O O O O O O O O O O O O O O O O'

E
O.e %

N O O O O O O O O O O O O O O O O-
m OO + + + + + + + + + + + + + + + +8 as m en co. . ta3 Ea3 ta3 sea *

Ea3 tal in3 sa3 ta3 le3 sat saa ta3 ist sa3ON N. N. M. es. N. - GD. en. 4 @- 4 en. . en. - N. N.
* @te a. w .

x sa c0 .e e e a .'e == .4 .* = .= e .* ee .* e
O

N3 3 *. M
s

zQ OH
40 N .at e6 to ** X

** to N
JO

cC e to O MQ
p3 .F.e me saa Q

. .a 2 GC ~
. . . . . . . . . . . . . . . .ggg

4
' m O ta. O O O O O O O O O O O O O O O Os.3 in C

.C me 2
Q U ** O;

# eu3O
C\ og .3 u -e Q in3 ta3 sn3 &a3 ta3 ina 3 3 3 3 - a's O HO Z E E Ina m to t#3 to to to ' m 3 E E X| $- ' a p b ccW NW X W W W M 3 E ,

g .. . La. 44 m A *C tra
N

I

i
l

.

.

.

y - , , , - - - - - - , - - .y ,, e --m , -- y



. . , _ . . . _ _ _ _ _ , -_.m..-m..- . _ _ _ . . _ _ . . . _ . . . . - - . _ . . . _ = _ ._._.~__m.. .. , _..._ _... ...._.. __. ._..... _ ,._ ._. . _... . . _

t

.

r

'
!

SL2-ER-OL |
!.

TABLE 5.2-3
i >

ST LUCIE UNIT 2
i

CRITICAL DISTANCE TERRAIN CORRECTION FACTORS (dimensionless)
|

J

; EXCLUSION MILK MEAT MILK VEGETABLE !

SECTOR ZONE COW ANIMAL COAT RESIDENCE CARDEN,

i
i

NNE 1.533 1.334 1.334 1.334 1.334 1.334 ;

i i
! NE 1.512 1.111 1.111 1.111 1.111 1.111 )'

I
'

ENE 1.181 0.897 0.897 0.897 0.897 0.897
I *

! E 1.362 1.116 1.116 1.116 1.116 1.116 i
i

ESE 1.389 0.972 0.972 0.972 0.972 0.972
'

, ,

! ,

j SE 1.558 1.221 1.221 1.221 1.221 1.221

SSE 1.491 1.135 1.135 1.135 1.135 1.135
i ,

j S 1.221 1.016 1.016 1.016 1.010 1.016 >

{ SSW 1.369 1.038 1.038 1.038 1.193 1.193
4

i SW 1.407 1.172 1.172 1.050 1.250 1.250 !
< :

t
WSW .l.262 1.004 1.004 1.004 1.104 1.004 t

!-

i W 1.335 1.075 1.084 1.075 1.133 1.013 {
J *

| WNW 1.394 1.044 0.991 1.044 1.082 1.095 .

.

i
+

| NW 1.313 0.983 0.983 0.983 0.933 0.983- |
t,

NNW 1.408 1.103 1.103 1.103 1.103 1.103 i
'

i
- l

! N 1.431 1.203 1.203 1.203 1.203 1.203
.

[
, .

4 .

:4

'
!

l'

I

.
t

! I

i f

I' f
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TABLE 5.2-4
*

TERRAIN / RECIRCULATION ADJUSTED
FLORIDA POWER & LIGHT COMPANY
ST LUCIE UNIT 2
HUTCHINSON ISLAND, FLORIDA
PERIOD OF RECORD: 9/1/76 TO 8/31/77

AVERACE ANNUAL RELATIVE DEPOSITION RATE (squarr meter -1)
t

BASE DISTANCE IN MILES /KILOHETERS i

AFTD -DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00

M1 .80. 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40

NNE. ,0. 1.9E-08 2.5E-09 1.0E-09 5.6E-10 3.8E-10 1.4E-10 3.4E-Il 8.6E-12 2.8E-12 9.8E-13
,

NE. O. 2.lE-08 2.7E-l- 1.1E-09 5.4E-10 3.4E-10 1.2E-10 2.7E-Il 5.3E-12 1.6E-12 6.lE-13

ENE- D. 1.lE-08 'l.5E-09 5.9E-10 3.1E-10 1.9E-10 7.7E-Il 1.4E-11 3.0E-12 9.lE-13 3.3E-13
+

E 0. 8.2E-09 1.1E-09 4.3E-10 2.3E-10 1.6E-10 5.9E-11 1.lE-11 2.4E-12 5.4E-13 1.2E-13 >

ESE .0. 1.lE-08 1.5E-09 6.0E-10 3.0E-10 1.7E-10 7.4E-Il 1.2E-Il 2.5E-12 7.2E-13 2.4E-13

,

SE 0. 1.9E-08 2.7E-09 1.lE-09 5.7E-10 3.7E-10 1.4E-10 3.5E-Il 9.lE-12 2.8E-12 9.8E-13
4

SSE. O. 2.3E-08 2.7E-09 1.lE-09 6.lE-10 3.8E-10 1.4E-10 3.4E-11 8.6E-12 3.0E-12 1.lE-12

S 0, 1.8E-08 2.2E-09 9.2E-10 5.OE-10 3.lE-10 1.lE-10. 2.4E-Il 5.5E-12 1.6E-12 4.7E-13

.SSW 0. 9.5E-09- 1.3E-09 5.5E-10 3.0E-10 1.8E-10 6.5E-Il 1.4E-Il 3.2E-12 1.lE-12 4.8E-13

SW 0. 1.2E-08. 1.5E-09 6.2E-10 3.3E-10 2.3E-10 8.2E-Il 1.9E-Il 3.9E-12 9.9E-13 2.6E-13

WSW 0. 1.4E-08 2.0E-09 8.lE-10 4.4E-10 2.8E-10 9.9E-Il 2.2E-Il ' 6.4E-12 2.4E-12 9.7E-13

W 0. 1.5E-08 2.lE-09 8.lE-10 4.3E-10. 3.0E-10 1.lE-10 2.4E-Il 4.6E-12 1.3E-12 4.lE-13

WNW . O. 3.0E-08 3.8E-09 1.4E-09 7.9E-10 4.9E-10 2.lE-10 4.9E-Il 1.2E-Il 3.6E-12 1.lE-12

NW 0. 2.5E-08 3.4E-09 1.3E-09 7.0E-10 4.2E-10 1.7E-10 3.7E-Il 1.lE-11 3.9E-12 1.3E-12

NNW 0. 2.7E-08 3.3E-09 1.3E-09 7.1E-10 4.5E-10 1.7E-10 3.7E-Il 8.5E-12 1.9E-12 4.3E-13
1

N 0. 1.3E-08 1.9E-09 7.2E-10 4.1E-10 2.6E-10' l.0E-10 2.6E-Il 7.6E-12 2.lE-12 5.6E-13

NUMBER OF VALID OBSERVATIONS 8459'=

NUMBER OF. INVALID OBSERVATIONS =. 301
46NUMBER OF CALMS LOWER LEVEL ' =

NUMBER OF CALMS UPPER LEVEL 0=

_ _ _ _ _ - _ _ - _ _ - - _ _ _ _ _ _ _ _ _ - - - . --.
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TABLE 5.2-5

TERRAIN / RECIRCULATION ' ADJUSTED
'

FLORIDA POWER & LIGHT COMPANY
ST LUCIE UNIT 2 i

HUTCHINSON ISLAND, FLORIDA
PERIOD OF RECORD: 9/1/76 TO 8/31/77

AVERACE ANNUAL RELATIVE CONCENTRATION DEPLETED (sec/ cubic meter)

BASE DISTANCE IN MILES /KILOKETERS
>

AFTD DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00

M1 .80 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40
i

NNE' O .' 3.0E-06 4.5E-07 1.9E-07 1.lE-07 7.9E-08 3.3E-08 9.0E-09 2.7E-09 9.7E-10 3.7E-10
'

2 -

NE 0. 3.4E-06 5.4E-07 2.2E-07 1.2E-07 7.9E-08. 3.2E-08 8.6E-09 1.8E-09 6.3E-10 2.5E-10

ENE 0. '2.5E-06 4.0E-07 1.8E-07 9.7E-08 6.2E-08 2.8E-08 6.3E-09 1.5E-09 5.2E-10 2.0E-10

E 0. 2.7E-06 4.4E-07 1.8E-07 1.lE-07 7.6E-08 3.lE-08 6.9E-09 1.85-09 4.5E-10 1.lE-10 f

'ESE - O. 3.5E-06 5.3E-07 2.3E-07 1.3E-07 7.6E-08 3.6E-08 7.5E-09 1.7E-09 5.6E-10 2.lE-10

SE 0. 4.0E-06 6.lE-07 2.8E-07 1.6E-07 1.0E-0/ %.lE-08 1.4E-08 4.lE-09 1.4E-09 5.1E-10

SS'E 0. 3.9E-06 5.3E-07 2.4E-07 1.3E-07 8.7E-08 3.6E-08 1.lE-08 3.lE-09 1.2E-09 5.0E-10 i

S 0. 1.9E-06 2.7E-07 1.2E-07 7.0E-08 4.7E-08 1.8E-08 4.4E-09 1.2E-09 4.0E-10 1.3E-10

SSW 0. 1.4E-06 2.3E-07 1.0E-07 5.8E-08 3.6E-08 1.4E-08 3.8E-09 1.0E-09 3.9E-10 1.8E-10

SW 0. 1.5E-06 2.2E-07 9.4E-08 5.4E-08 3.7E-08 1.5E-08 4.2E-09 9.3E-10 2.7E-10 7.8E-Il

WSW O. .1.7E-06 .2.6E-07 1.lE-07 6.2E-08 4.OE-08 1.5E-08 4.lE-09 1.4E-09 5.5E-10 2.4E-10

W 0. 2.lE-06 3.4E-07 1.3E-07 7.4E-08 5.2E-08 2.lE-08 5.4E-09 1.2E-09 3.7E-10 1.3E-10

WNW 0, 3.9E-06 5.9E-07 2.5E-07 1.4E-07 8.8E-08 4.0E-08 1 lE-08 3.2E-09 1.0E-09 3.7E-10

NW 0. 4.0E-06 6.4E-07 2.6E-07' 1.5E-07 9.4E-08 4.0E-08 1.0E-08 3.5E-09 1.4E-09 5.lE-10i

NNW 0. 3.9E-06. 5.6E-07 2.3E-07 1.4E-07 8.8E-08 3.5E-08 9.2F-09 2.5E-09 6.5E-10 1.6E-10

N 0, 2.5E-06 3.8E-07 1.6E-07 9.9E-08 6.3E-08 2.8E-08 8.7E-09 2.9E-09 8.8E-10 2.5E-10

NUMBER OF VALID OBSERVATIONS '= 8459
'

NUMBER OF INVALID OBSERVATIONS = 301
46 ,NUMBER OF CALMS LOWER LEVEL =

!0NUMBER OF CALMS UPPER LEVEL =

..- - - ...., - -
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TABLE 5.2-6

T r;k b AI N/ k EC! kCU LA T ION ADJ USTtD

F lok!!>A POWr.R 4 LICH1 COMPANY
ST LUCIE UNIT 2
!!lTIC111 NSON ISLAND. FLOWI DA
PEh!Ob 0F F ECORD: 9/l/76 10 8/31/77

AVEkACE ANNUAL EELATIVE CONCENTE ATION (met /rubis meter)

EASE DISTANCE IN MILES /r!LOMFTERS

AFID DESIGN
SEC DIST .50 1.50 2. '> 0 3.50 4.50 7.50 15.00 25.00 35.00 45.00

MI .P0 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40

NNE 4. 3.lE-06 5.4E-07 2.4E-07 1.4E-07 1.0E-07 4.7E-08 I.4E-08 4.RE-09 1.9E-09 7.8E-10

NE 0. 3,8 E-06 6.5E-07 2.9E-07 1.5E-07 1.lE-07 4.6E-08 1.3E-08 3. 3 E-09 1.2E-09 5.5E-10

ENE 0. 2.HE-06 4.8E-07 2. 2 E-07 1.3E-07 8.2E-08 4.lE-08 1.0E-08 2.8E-09 1.lE-09 4.4E-10

E 0. 3.0E-06 5.3E-07 2.4E-07 1.4E-07 1.0E-07 4.6E-08 1.2E-08 3.3E-09 9.lE-10 2.4E-10

ESE 0. 3.8E-06 6.2E-07 2.9E-07 1.6E-07 1.lE-07 5.2E-08 1.lE-OP 3.3E-09 1.lE-09 4.4E-10

SE 0. 4.3E-06 7.2E-07 3.3E-07 1.9E-07 1.4E-07 5.9E-08 2.lE-08 7.7E-09 2.8E-09 !.lE-09

SSE 0 4.2E-06 6.3E-07 3.0E-07 I.7E-07 1.2E-07 5.2E-OP 1.7E-OP 5.6E-09 2.4E-09 1.lE-09

5 O. 2.2E-06 3.2E-07 1.5E-07 9.2E-08 6.3E-08 2. 6 E-08 7.2E-09 2.2E-09 7.7E-10 2.7E-10

S S'J 0. l.6E-06 2.8E-07 1.3E-07 7.5E-08 4.9E-OP 2.lE-08 6.lE-09 1.PE-09 7.8E-10 3.8E-10

SW 0. I.6E-06 2.6E-07 1.2E-07 6.8E-08 5.lE-08 2.lE-08 6.PE-09 1.7E-09 5.3E-10 1.6E-10

WSW 0 l.9E-06 3.lE-07 1.3E-07 7.9E-08 5.4 E-08 2. 2 E-08 6.7E-09 2.5E-09 1.lE-09 5.2E-10

W 0. 2.3E-06 3. 9E-07 1.7E-07 9.5E-08 6.9E-OP 3.0E-08 8.4E-09 2.2E-09 7.5E-10 2.7E-10

WNW 0. 4.4E-06 7.0E-07 3.0E-07 1.7E-07 1.lE-07 5.7E-0E I.PE-08 5.9E-09 2.0E-09 7.9E-10

NW 0. 4.5E-06 . 7.6E-07 3.3E-07 I.9E-07 I.3E-07 5.6E-08 1.7E-08 6.5E-09 2.7E-09 1.lE-09,

N NW 0. 4.2E-06 6.6E-07 2.9E-07 1.7E-07 1.2E-07 5.lE-08 1.5E-08 4.5E-09 1.3E-09 3.4E-10

N 0. 2.7E-06 4.5E-07 2.0E-07 1.3E-07 8.5E-08 4.2E-08 1.4E-08 5.2L-09 1.RE-09 5.5E-10

8459NUMBER OF VALID OBSERVATIONS =

301NUMBER OF INVALID OBSERVATIONS =

NUMBER OF CALHS LDWER LEVEL 46=

NUMBER OF CALMS UPPER LEVEL 0=

_ - _ - - - - _
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TABLE 5.2-7

TERR.alN/NECIkGU LATION ADJLSTED
FLON!DA POWER & LICHI CGMPANY
ST LUCIE UhlT 2
11UTCHINSON ISLAND, FLORIDA
PERIOD OF RECORD: 9/l/77 TO f/31/7F

AVERACE ANNUAL RELATIVE DEPOSITION RATE (square meter -1)

BASE DISTANCE IN MILES / KILOMETERS

AFID DESIGN .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00
SECT DIST .80 2.41 4.02 5.63 7.24 12.07 24.I3 40.22 56.32 72.40

MI

NNE 0. 2.lE-OP 2.7E-09 I.lE-09 5.9E-10 4.lE-10 1.5E-IO 3.6E-Il 9.3E-12 3.0E-12 I.lE-12

NE 0. 1.7E-06 2.3E-09 9.lE-10 4.5E-10 2.8E-10 1.0E-10 2.3E-Il 4.5E-12 1.3E-12 5.lE-13

ENE 0. 9.0E-09 1.2E-09 5.0E-10 2.6E-10 1.52-10 6.4E-Il I.2E-Il 2.5E-12 7.7E-13 2.8E-13

E 0. 1.lE-08 1.5E-09 5.6E-10 3.0E-10 2.lE-10 7.7E-Il I.5E-Il 3.lE-12 7.0E-13 1.5E-13

ESE 0. I.3E-08 1.6E-09 6.8E-10 3.4E-10 2.0E-10 8.4E-Il I.4E-Il 2.8E-12 8.0E-13 2.7E-13

SE 0. 2.2E-08 3.0E-09 1.2E-09 6.5E-IO 4.lE-IO 1.5E-10 4.0E-II 1.lE-Il 3.2E-12 1.lE-12

SSE 0. l.8E-08 2. 2 E-09 9.5E-10 5.0E-10 3.lE-10 1.2E-10 2.8E-II 6.9E-12 2.5E-12 9.3E-13,

,

!

| S 0. I.3E-08 1.5E-09 6.6E-10 3.6E-10 2.3E-10 P.0E-Il !.7E-Il 3.9E-12 1-lE-12 3.3E-13
!

S SW 0 1.2E-08 1.7E-09 6.8E-10 3.6E-10 2.2E-10 8.0E-Il I.7E-Il 4.0E-12 1.4E-12 5.9E-13

SW 0. 1.6E-08 2.lE-09 8.8E-10 4.7E-lG 3.3E-10 1.2E-10 2.7E-II 5.3E-12 1.4E-12 3.7E-12

WSW 0. l.7E-08 2.4 E-09 9.2E-10 5.0E-IO 3.2E-10 1.2E-10 2.6E-Il 7. 5 E-12 2.7E-12 1.IE-12

W 0. I.5E-08 2.0E-09 7.7E-10 4.lE-10 2.8E-10 9.9E-II 2.3E-Il 4.6E-12 1.2E-12 3.9E-13

WNW 0. 2.5E-08 3.2E-09 1.2E-09 6.6E-10 4.lE-10 1.7E-IO 4 lE-Il I.0E-Il 2.9E-12 9.6E-13

NW 0. 2.4E-08 3.3E-09 1.2E-09 6.8E-10 4.lE-10 1.6E-10 3.5E-Il 1.0E-Il 3.5E-12 I.3E-12

WNW 0. 2.7E-08 3.3E-09 1.3E-09 6.9E-10 4.4E-10 1.6E-10 3.6E-II 8.0E-12 1.9E-12 4.2E-13

! N 0. 1.7E-08 2.2E-09 9.2E-10 5.2E-In 3.3E-10 1.3E-10 3.4E-Il 9.5E-12 2.7E-12 7. 2 E-13!

NUMBER OF VALID OBSERVATIONS P676=

NUMBER OF INVALID OBSERVATIONS R4=

NUMBER OF CALHS LOWED LEVEL 49=

NUMBER OF CALhS UPPER LEVEL 0=

_ _ _ _ _ _ _ _ _ -
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TABLE 5.2-8

TERRAIN /RECIRCUIATION ADJUSTED
Fli)RIDA PO4ER & LICHT COMPANY
ST LUCIE UNIT 2
HUTCHINSON ISLAND, FLORIDA
PERIOD OF RECCRD: 9/1/77 TO 8/31/78 '

AVERACE ANNUAL RELATIVE CONCENTRATION DEPLETED (sec/ cubic meter)

BASE DISTANCE IN MILES / KILOMETERS

AFT 0 DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00

MI .80 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40

NNE 0. 3.5E-06 5.2E-07 2.3E-07 1.3E-07 8.9E-08 3. 8 E-08 1.0E-08 3.0E-09 1.lE-09 4.!E-10

NE 0. 3. 6 E-06 5.8E-07 2.3E-07 1.3E-07 8.4E-OP 3.4E-08 8.6E-09 1.9E-09 6.7E-10 2.6E-10

ENE 0. 2.4E-06 3.7E-07 1.7E-07 9.2E-08 5.8E-08 2.7E-08 5.8E-09 1.5E-09 5.0E-10 1.9E-10

E 0. 2.4E-06 3. 7 E-07 1.6E-07 8.7E-08 6.3E-08 2.6E-08 6.0E-09 1.5E-09 3.8E-10 9.0E-ll

ESE 0. 3.3E-06 4.8E-07 2.lE-07 1.2E-07 6.9E-08 3.3E-08 6.9E-09 1.6E-09 5.2E-10 1.9E-10

SE 0. 4.0E-06 6.0E-07 2.6E-07 1.4E-07 1.0E-07 4.0E-08 1.2E-08 3.9E-09 1.4E-09 5.lE-10

SSE 0. 2.7E-06 3.8E-07 1.7E-07 9.3E-08 6.0E-08 2.6E-08 7.2E-09 2.lE-09 8.2E-10 3.4E-10

S 0. 1.8E-06 2.5E-07 f.2E-07 6.7E-08 4.5E-08 1.7E-08 4.3E-09 1.2E-09 3.7E-10 1.2E-10

S SW 0, 1.6E-06 2.6E-07 1.!E-07 6.4E-08 4.!E-08 l.6E-08 4.3E-09 1.2E-09 4.7E-10 2.0E-10

SW 0. 1.9E-06 2.6E-07 1.lE-07 6.4E-08 4.6E-08 1.8E-08 5.lE-09 1.2E-09 3.4E-10 1.0E-10

WSW 0. 2.lE-06 3.2E-07 1.3E-07 7. 7 E-08 5.0E-08 1.9E-08 5.lE-09 1.7E-09 6.9E-10 3.lE-10

W 0. 1.9E-06 3.lE-07 1.2E-07 6.8E-08 4.7E-08 1.9E-08 4.9E-09 1.lE-09 3.3E-10 1.lE-10

WNW 0. 3.8E-06 5.6E-07 2.2E-07 I.3E-07 8.2E-08 3.6E-08 1.0E-08 2.8E-09 9.5E-10 3.3E-10

NW 0. 4.2E-06 6.5E-07 2.6E-07 1.5E-07 9.4E-08 3.9E-06 1.0E-08 3.5E-09 1.3E-09 5.lE-10

N NW 0. 4.4E-06 6.5E-07 2.7E-07 1.5E-07 9.9E.0P 4.0E-08 1.lE-08 2.8E-09 7.0E-10 1.7E-10

N 0. 2.7E-06 4.0E-07 1.6E-07 1.0E-07 6.3E-08 2.8E-c8 8.6E-09 2.8E-09 8.8 E-10 2.5E-10

8676NUMEER OF VALID OBSERVATIONS =

NUMBER OF INVALID OBSERVATIONS P4=

NUMBER OF CALMS LOWER LEVEL 49=

0NUMBER OF CALMS UPPER LEVEL =

__ - - - _ _ _ _ _ _ _ _ - _ _ .
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TABLE 5.2-9
*

TERRAIN / RECIRCULATION ADJLSTED
FLORIDA POWER & LIGHT COMPANY ,

4

,
ST LUCIE UNIT 2 '

HUTCHINSON ISLAND, FLORIDA

)' PERIOD OF RECORD: 9/1/77 TO 8/31/78
,

AVERACE ANNUAL RELATIVE CONCENTRATION (sec / cubic meter)
:

BASE DISTANCE IN MILES / KILOMETERS |

AFTD ' DESIGN '

-SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.90
MI .80 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40 :

!

NNE 0. 3.7E-06 6.lE-07 2.9E-07 1.7E-07 1.2E-07 5.4E-08 1.6E-08 5.4E-09 2.!E-09 8.9E-10

NE ' O. 3.9E-06 6.8E-07 3.0E-07 1.6E-07 1.lE-07 4.9E-08 1.4E-08 3.6E-09 1.3E-09 5.8E-10 i
!

f
ENE 0. 2.6E-06 4.4E-07 2.lE-07 1.2E-07 7.7E-08 3.8E-08 9.8E-09 2.7E-09 1.0E-09 4.2E-10

E 0. 2.6E-06 4.3E-07 1.9E-07 1.2E-07 8.4E-08 3.8E-08 9.7E-09 2.7E-09 7.5E-10 1.9E-10

ESE 0. 3.5E-06- 5.7E-07 2. 7 E-07 1.5E-07 9.2E-08 4.8E-08 1.lE-08 2.9E-09 1.0E-09 4.0E-10

; .SE 0. 4.3E-06 6.9E-07 3.3E-07 1.9E-07 1.3E-07 5.8E-08 2.lE-08 7.0E-09 2.7E-09 1.lE-09
P

SSE 0. 2.8E-06 4.4E-07 2.lE-07 1.2E-07 8.lE-08 3.6E-08 1.2E-08 3.9E-09 I.6E-09 7.3E-10

S 0. 1.9E-06 3.lE-07 1.4E-07 8.6E-08 5.9E-Od 2.5E-08 7.2E-09 2.2E-09 7.5E-10 2.6E-IO
,

SSW 0. 1. 7E-06 2.9E-07 1.4E-07 8.3E-08 5.5E-08 2.4E-08 7.0E-09 2.lE-09 9.lE-10 4.4E-10

SW 0. 2.!E-06 3.lE-07 1.4E-07 8.2E-08 6.0E-08 2.5E-08 8.3E-09 2.lE-09 6.5E-10 2.lE-10

WSW. O. 2. 3 E-06 3.8E-07 1.6E-07 9.9E-08 6.6E-08 2.8E-08 8.6E-09 3.2E-09 1.4E-09 6.6E-10 t

W- 0. - 2.3E-06 3.6E-07 1.5E-07- 8.8E-DE 6.4E-08 2.7E-08 7.6E-09 2.0E-09 6.7E-10- 2.5E-10

. WNW . O. 4.lE-06 6.6E-07 2.8E-07 1.6E-07 1.lE-07- 5.3E-08 1.7E-08 5.2 E-09 I.9E-09 7.lE-10
1

NW 0. 4.6E-06 7.8E-07 3.3E-07 1.9E-07 1.3E-07 5.6E-08 1.7E-08 6.5E-09 2.7 E- 09 1.lE-09

. NNW 0. 4.9E-06- 7.6E-07 3.3E-07 1.9E-07 1.3E-07 5.7E-08 f.7E-08 4.9E-09 1.4E-09 3.7E-10

N 0. 2.8E-06 4.6E-07 2.lE-07 1.3E-07 8.5E-08 4.2E-OS 1.4E-08 5.lE-09 1.8E-09 5.3E-10

: NUMBER OF VALID OBSERVATIONS 8676=

84NUMBER OF INVALID OBSERVATIONS =
'

NUMBER OF CALMS LOWER LEVEL 49=

NUMBER OF CALMS UPPER LEVEL 0=

__ ,_ _ _
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TAhLE 5.2-10

TERRAIN / RECIRCULATION ADJUSTED ...

PLORIDA POWER & LICHT COMPA*;Y

ST LLCIE UNIT 2
"

HUTCHINSON ISLAND. FLORIDA
PERIOD OF PECORD: 9/1/76 TO 8/31/7P

AVERACE ANNUAL RELATIVE DEPOSITION RATE (souare eeter -l)

BASE DISTANCE IN MILES /EILOMETERS

AFTD DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00 .

MI .80 2.41 4.02 5.63 7.24 12.07 24.13 - 40.22 56.32 72.40 !
|

NNE 0. l.9E-08 2.7E-09 1.lE-09 5.8E-10 3.9E-10 1.5E-10 3.5E-Il 8.6E-12 2.9E-12 1.0E-12 |

|

NE 0. 1.9E-08 2.5E-09 9.9E-10 4.9E-10 3.lE-10 1.lE-10 2.5E-Il 4.9E-12 1.5E-12 5.5E-13
|

ENE 0. 9.9E-09 1.3E-09 5.5E-10 2.9E-10 1.7E-10 7.lE-Il 1.3E-Il 2.7E-12 8.4E-13 3.0E-13
1

E 0. 9.4E-09 1.2E-09 5.0E-10 2.7E-10 1.8E-10 6.EE-Il 1.3E-Il 2.7E-12 6.2E-13 1.3E-13
|

ESE 0. 1.2E-08 1.6E-09 6.4E-10 3.2E-10 1.8E-10 7.9E-Il I.3E-11 2.7E-12 7.7E-13 2.6E-13 ' I

SE 0, 2.lE-08 2.8E-09 1.2E-09 6.lE-10 3.8E-10 1.4E-10 3.7E-Il 9.8E-12 3.0E-12 1.0E-12

SSE 0. 2.lE-08 2.5E-09 1.0E-09 5.6E-10 3.5E-10 1.3E-10 3.lE-11 8.0!-12 2.7E-12 1.0E-12
i

S 0. I.5E-08 1.9E-09 7.9E-10 4.8E-10 2.7E-10 9.9E-Il 2.0E-Il 4.7E-12 1.3E-12 4.0E-13

S SW 0. 1.0E-08 1.5E-09 6.2E-10 3.8E-10 2.0E-10 7.2E-Il I.6E-Il 3.5E-12 1.3E-12 5.6E-13

SW 0. 1.4E-08 1.9E-09 7.5E-10 4.0E-10 2.8E-10 9.9E-Il 2.4E-Il 4.9E-12 1.2E-12 3.2E-13

WSW 0. 1.6E-08 2.2E-09 8.6E-10 4.7E-10 3.0E-10 1.lE-10 2.4E-Il 7.0E-12 2.6E-12 1.0E-12

-W 0. l.5E-08 2.lE-09 7.?!-10 4.2E-10 2.?E-10 1.lE-10 2.3E-Il 4.6E-12 1.3E-12 4.0E-13

kant O. 2.7E-08 3.5E-09 1.3E-09 7.2E-10 4.5E-10 1.9E-10 4.5E-Il 1.lE-l! 3.3E-12 1.02-12

NW 0. 2.5E-08 3.4E-09 1.3E-09 6.9E-10 4.lE-10 1.6E-10 3.6E-Il 1.lE-Il 3.5E-12 1.8E-12

NNW 0, 2.7E-08 3.3E-09 1.3E-09 7.0E-10 4.4E-10 1.6E-10 3.6E-II 6.0E-12 1.9E-12 4.2E-13

p 0. 1.5E-08 2.DE-09 8.2E-10 4.7E-10 2.9E-10 1.2E-10 3. l E-I l 8.7E-12 2.4E-12 6.3E-13

17135NUMBER OF VALID OBSERVATIONS =

385NUMBER OF INVALID OBSERVATIONS =

95NUMBER OF CALMS LOWER LEVEL =

0NUMEER OF CALMS UPPER LEVEL =
-i
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TABLE 5.2-11

TERRAIN / RECIRCULATION ADJUSTED
FLORILA POWER & LIGHT COMPANY
ST LUCIE UNIT 2
HL'TCHINSON ISLAND, FLORIDA
PERIOD OF RECORD: 9/1/76 TO 8/31/78

AVERAGE ANNUAL RELATIVE CONCENTRATION DEPLETED (sec/ cubic ceter)

EASE DISTANCE IN MILES / KILOMETERS

AFTO DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00

M1 .80 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40

NNE 0. 3.lE-06 4.8E-07 2.2E-07 1.2E-07 8.4E-08 3.5E-08 9.6E-09 2.8E-09 1.0E-09 3.9E-10

NE 0. 3.6E-06 5. 5E -07 2.3E-07 1.3E-07 8.2E-08 3.3E-08 8.6E-09 1.9E-09 6.5E-10 2.6E-10

ENE 0. 2.5E-06 3.9E-07 1.8E-07 9.6E-08 6.0E-08 2.8E-08 6.3E-09 1.5E-09 5.2E-10 2.0E-10 '

E 0. 2.6E-06 4.lE-07 1.7E-07 9.7E-08 6.9E-08 2.9E-08 6.6E-09 1.7E-09 4.1E-10 1.0E-10

ESE 0. 3.3E-06 5.lE-07 2.2E-07 1.2E-07 7.2E-08 3.5E-OS 6.9E-09 1.6E-09 5.3E-10 2.0E-10

SE 0. 4.0E-06 6.0E-07 2.6E-07 1.6E-07 1.0E-07 4.1E-08 1.2E-08 4.0E-09 1.4E-09 5.lE-10

SSE 0. 3.2E-06 4.6E-07 2.lE-07 1.lE-07 7.4E-08 3.lE-08 8.8E-09 2.6E-09 1.0E-09 4.lE-10

S 0. 1.9E-06 2.6E-07 1.2E-07 6.8E-08 4.6E-08 1.8E-08 4.4E-09 1.2E-09 3.7E-10 1.2E-10

SSW 0. 1.6E-06 2.5E-07 1.lE-07 6.lE-08 4.0E-08 1.6E-08 4.lE-09 1.lE-09 4.4E-10 2.0E-10

SW 0. 1.6E-06 2.4E-07 1.0E-07 5.8E-08 4.2E-08 1.6E-08 4.7E-09 1.lE-09 3.0E-10 8.7E-11

WSW 0. 1.9E-06 2.9E-07 1.2E-07 6.9E-08 4.5E-08 1.7E-08 4.6E-09 1.6E-09 6.2E-10 2.8E-10

W 0. 2.iE-06 3.2E-07 1.2E-07 7.lE-08 5.0E-08 2.0E-08 5.2E-09 1.2E-09 3.5E-10 1.2E-10

WNW 0. 3.8E-06 5.7E-07 2.3E-07 1.3E-07 8.4E-08 3.8E-08 1.0E-08 3.0E-09 9.8E-10 3.4E-10

NW 0. 4.0E-06 6.4E-07 2.6E-07 1.5E-07 9.4E-08 3.9E-08 1.0E-08 3.5E-09 1.3E-09 5.1E-10

NNW 0. 4.2E-06 6.0E-07 2.4E-07 1.5E-07 9.3E-08 3.7E-08 1.0E-08 2.6E-09 6.6E-10 1.7E-10

N 0. 2.5E-06 3.8E-07 1.6E-07 1.08-07 6.3E-08 2.8E-08 8.6E-08 2.9E-09 8.8E-10 2.5E-10

.

NUMBER OF VALID OBSERVATIONS = 17135
NUMBER OF INVALID OBSERVATIONS = 385

95NGII.ER f* CALMS WWER LEVEL =

0NUMBER OF CALMS OFFEP. LFVEL =
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., TABLE 5.2-12

*
' TERRAIN /RLCIRCULATION ADJUSTEDs

'
~ 'FL34 DA POWER & LICHT CO.

ST LJCIE C41T 2.. -,,

(\i HUTCHINSON ISLAND, FLORIDA ,
PERIOD OF RECORD: 9/1/76 TO 8/31/78

-AVERAGE ANNUAL RELATIVE CONCENTRATION (sec/ cubic meter)
,

BASE DISTANCE IN MILES / KILOMETERS
m

AFTD DESIGN
SECT DIST .50 1.50 2.50 3.50 4.50 7.50 15.00 25.00 35.00 45.00

MI .80 2.41 4.02 5.63 7.24 12.07 24.13 40.22 56.32 72.40

NNE 0. 3.5E-06 5.8E-07 7.6E-07 1.6E-07 1.lE-07 5.0E-08 1.5E-08 5.lE-09 2.0E-09 8.2E-10

NE 0. 3.8E-06 6.6E-C7 2.9E-07 1.6E-07 1.lE-07 4.7E-08 1.4E-08 3.4E-09 1.3E-09 5.7E-10

ENE 0. 2.6E-06 4.6E-07 2.2E-07 1.3E-07 8.0E-08 4.0E-08 9.8E-09 2.8E-09 1.0E-09 4.3E-10

E 0. 2.9E-06 4.8E-07 2.2E-07 1.3E-07 9.2E-08 4.2E-08 1.1E-08 3.0E-09 8.3E-10 2.lE-10

E3E 0. 3.6E-06 6.0E-07 2.8E-07 1.5E-07 9. 6E- 08 5.0E-08 1.lE-08 3.0E-09 1.lE-09 4.lE-10

SE 0. i,4.3E-06 7.lE-07 3.3E-07 1.9E-07 1.4E-07 5.9E-08 2.lE-08 7.0E-09 2.8E-09 1.lE-09

SSE 0. 3.5E-06 5.3E-07 2.6E-07 1.5E-07 9.9E-08 4.4E-08 1.4E-08 4.7E-09 2.0E-09 8.9E-10

S 0. 2.lE-06 3.2E-07 1.5E-07 8.9E-08 6.0E-08 2.5E-08 7.2E-09 2.2E-09 7.5E-10 2.6E-10
.

SSW 0. 1.7E-06 2.9E-07 1.3E-07 8.0E-08 5.2E-08 2.3E-08 6.6E-09 2.0E-09 8.6E-10 4.2E-10

SW 0. 1.8E-06 2.9E-07 1.3E-07 7.5E-08 5.5E-08 2.3E-08 7.6E-09 2.0E-09 5.9E-10 1.9E-10

0. 2.1E-06 3.4E-07 1.5E-07 9.0E-08 6.0E-08 2.5E-08 7.9E-09 2.9E-09 1.3E-09 5.9E-10WSW 4

W 'O. 2.3E-C6 3.7E-07 1.5E-07 9.2E-08 6.6E-08 2.9E-08 8.4E-09 2.2E-09 7.lE-10 2.6E-10

WNW 0. 4.2E-06 6.7E-07 2.9E-07 1.7E-07 1.lE-07 5.5E-08 1.7E-08 5.4E-09 2.0E-09 7.4E-10

NW 0. 4.5E-06 7.6E-07 3.3E-07 1.9E-07 1.3E-07 5.6E-08 1.7E-08 6.5E-09 2.7E-09 1.lE-09

NNW 0. 4.5E-06~ -7.lE-07 3.lE-07 1.8E-07 1.2E-07 5.4E-08 1.6E-08 4.9E-09 1.3E-09 3.5E-10

N 0. 2.8E-06~ 4.6E-07 .2.0E-07 1.3E-07 8.5E-08 4.2E-08 1.4E-08 5.2E-09 1.8E-09 5.5E-10

NUMBER OF VALID OBSERVATIONS = 17185
NUMBER OF INVALID OBSERVATIONS = 385

95- NUMBER OF CALMS LOWER LEVEL =

NUMBER OF CALMS UPPER LEVEL 0=

~
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['~' TABLE 5.2-13

' - - PERIOD OF RECORD: 9/1/76 TO 8/31/78
* ~ TERRAIN / RECIRCULATION ADJUSTF.D

ST LUCIE UNIT 2

AVERAGE ANNUAL RELATIVE CONCENTRATION
(Hec /cubir meter)

: EXCLUSION HILK MEAT MI LK VEGETABLE
SECTOR ZONE- COW ANIMAL COAT RESIDENCE CARDEN

NNE I.2E-06 9.5E-08 .9.5E-08 9.5E-08 9.5E-08 9.5E-08

NE I.3E-06 9.lE-08 9.lE-08 9.lE-08 9.lE-08 9.lE-08

ENE 9.3E-07 6.9E-08 6.9E-08 6.9E-08 6.9E-08 6.9E-08

E 9.9E-07 7.8E-08 7.8E-08 7.8E-08 7.8E-08 7.8E-08

ESE I.2E-06 8.5E-08 8.5E-08 8.5E-08 8.5E-08 8.5E-08

SE 1.5E-06 1.lE-07 1.lE-07 1.lE-07 1.lE-07 1.lE-07
I
'

SSE I.lE-06 8.3E-08 8.3E-08 8.3E-08 8.3E-08 8.3E-08-

S 6.5E-07 5.lE-08 5.lE-08 5.lE-08 .6.7E-08 5.lE-08

j SSW 6.0E-07 4.4E-08 4.4E-08 4.4E-08 1.6E-07 1.6E-07

SW 6.lE-07 4.7E-08 4.7E-08 1.4E-07 1.9E-07 1.9E-07,

WSW 7.lE-07 5.0E-08 5.0E-08 5.0E-08 2.3E-07 2.3E-07
,

W 7.7E-07 5.6E-08 1.lE-07 5.6E-08 2.0E-07 8.8E-08
i
i WNW l.4E-06 9.8E-08 1.lE-07 9.8E-08 2.4E-07 -2.2E-07

i NW l.6E-06 1 lE-07 1.lE-07 1.lE-07 1.lE-07 1.lE-07

NNW- 1.4E-06 1.lE-07 1.lE-07 1.lE-07 1 lE-07 1.lE-07,

! N 9.3E-07 '7.2E-08 7.2E-08 7.2E-08 7.2E-08 7.2E-08

h -
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[ h TABLE 5.2-14
GI

PERIOD OF RECORD: 9/1/76 TO 8/31/78
TERRAIN / RECIRCULATION ADJUSTED
ST LUCIE UNIT 2

AVERAGE ANNUAL RELATIVE CONCENTRATION DEPLETED
(sec/ cubic meter)

EXCLUSION MILK MEAT MILK VEGETABLE
SECTOR ZONE COW ANIMAL GOAT RESIDENCE GARDEN

NNE 1.0E-06 6.9E-08 6.9E-08 6.9E-08 6.9E-08 6.9E-08

NE 1.lE-06 6.8E-08 6.8E-08 6.8E-08 6.8E-08 6.8E-08

ENE 8.lE-07 5.lE-08 5.lE-08 5 lE-08 5.lE-08 5.lE-08

E 8.7E-07 5.8E-08 5.8E-08 5.8E-08 5.8E-08 5.8E-08

ESE 1.lE-06 6.2E-08 6.2E-08 6.2E-08 6.2E-08 6.2E-08

SE 1.3E-06 8.2E-08 8.2E-08 8.2E-08 8.2E-08 8.2E-08

SSE 1.0E-06 6.lE-08 6.lE-08 6.lE-08 6.lE-08 6.lE-08
.A

(L,) S 5.7E-07 3.8E-08 3.8E-08 3.8E-08 5.lE-08 3.8E-08

SSW 5.2E-07 3.2E-08 3.2E-08 3.2E-08 1.2E-07 1.2E-07

SW 5.3E-07 3.4E-08 3.4E-08 1.2E-07 1.5E-07 1.5E-07

WSW 6.2E-07 3.7E-08 3.7E-08 3.7E-08 1.9E-07 1.9E-07

W 6.7E-07 4.lE-08 8.5E-08 4.lE-08 1.7E-07 6.8E-08

WNW l.3E-06 7.3E-08 8.lE-08 7.3E-08 1.8E-07 1.8E-07

NW l.3E-06 7.9E-08 7.9E-08 7.9E-08 8.0E-08 7.9E-08

NNW l.3E-06 7.9E-08 7.9E-08 7.9E-08 7.9E-08 7.9E-08

N 8.2E-07 5.3E-08 5.3E-08 5.3E-08 5.3E-08 5.3E-08

/N
! l
' .:

- - _ _ _ _ _ - - _ - _ . . - - - . _ - _
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! |

i fi! s ,,/ TABLE 5.2-15s
:

I PERIOD OF. RECORD: 9/1/76 TO 8/31/78
TERRAIN / RECIRCULATION ADJUSTED

*

ST LUCIE UNIT 2

AVERAGE ANNUAL RELATIVE DEPOSITION RATE
j (aquare meter ')
I !

EXCLUSION HILK HEAT MILK VEGETABLE '
<

1 SECTOR ZONE COW ANIMAL COAT RESIDENCE GARDEN

NNE 6.0E-09 3. 2 E-10 3.2E-10 3.2E-10 3.2E-10 3.2E-10

NE 5.6E-09 2.6E-10 2.6E-10 2.6E-10 2.6E-10 2.6E-10
,-

ENE 3.lE-09 1.4E-10 1.4E-10 1.4E-10 1.4E-10 1.4E-10'
,

E 2.9E-09 1.5E-10 1.5E-10 1.5E-10 1.5E-10 1.5E-10
;

ESE' 3.6E-09 1.6E-10 1.6E-10 1.6E-10 1.6E-10 1.6E-101

I SE 6.4E-09 3.lE-10 3.lE-10 3.lE-10- 3.lE-10 :3.lE-10

SSE 6.0E-09 2. 8 E-10 2.8E-10 2.8E-10 2.8E-10 2.8E-10,

i S 4.3E-09 2.2E-10 2.2E-10 2.2E-10 3.lE-10 2.2E-10

SSW 3. 4 E-09 1.7E-10 1.7E-10 1.7E-10 7. 2 E-10 7.2E-10-

!

} ' SW 4.4E-09 2.2E-10 2.2E-10 8.2E-10 1.2E-09 1.2E-07

! WSW 4.8E-09 2.4E-10 2.4E-10 2.4E-10 1.4E-09 1.4E-09
,

'

W 4.7E-09 2. 4 E-10 5.lE-10 2. 4 E- 10 1.lE-09 4.lE-10

i WNW -8.2E-09 3. 9 E-10 4.4E-10 3.9E-10 1.lE-09 9.7E-10
t

NW 7.5E-09 3.4E-10 3.4E-10 3.4E-10 3.5E-10 3.4E-10
7

NNW 7.6E-09 3.6E-10 3.6E-10 3.6E-10 3.6E-10 3.6E-10.
!

| N 4.6E-09 2.4E-10 2.4E-10 2.4E-10 2.4E-10 ' 2.4E-10

a

4

!

1

w.
:

4

4
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/'"'N TABLE 5.2-16
k l
\'' CASE 0US EFFLUENT CONCENTRATIONSC CONTRIBUTED TO THE BACKGROUND

Airbogne OnGrougd In Vegetation

(Ci/m ) (Ci/m ) (pCi/Kg)

Kr-83m 5.1(-14)** - -

Kr-85m 8.6(-13) - -

Kr-85 1.0(-11) - -

Kr-87 2.0(-13) - -

Kr-88 1.2(-12) - -

Xe-131m 1.l(-11) - -

Xe-131a 5.l(-12) - -

Xe-133 1.2(-9) - -

Xe-135 4.1(-12) - -

I-131 6.l(-15) 3.2(-11) 9.0

I-133 7.1(-15) 4.0(-12) 8.l(-1)

Mn-54 2.5(-16) 4. 6 (-11 ) 2.2(-1)
Fe-59 8.l(-17) 2.4(-12) 4.9(-4)
Co-58 8.1(-16) 3.7(-11) 5.8(-1)
Co-60 3.9(-16) 4.l(-10) 3.6(-1)
Sr-89 1. 8 (-17 ) 5.9(-13) 1.3(-2)s

/ i Sr-90 3.3(-18) 6.7(-12) 2.9(-3)'

\s,,/ Cs-134 2. 5 (-16 ) 1.2(-10) 1.8(-1)
Cs-137 4.2(-16) 8.3(-10) 3.2(-1) .

A-41 1. 3 (-12 ) - -

C-14 4.l(-13) 9.8(-7) 2.8(+2)
H-3 2.9(-11) 4.7(-5) 1.4 (+3 )

* Concentrations calculated at the EZ due to routine operation of St Lucie
Unit 2.

X/Q = 1.6 x 10-6 f,3 NW of the plant3,

-9 2D/Q = 8.2 x 10 m WNW of the plant

**( ) Denotes power of 10.

|
|

|

/'''s
f ) '

V

|

-



SL2-ER-OL

( ) TABLE 5.2-17 Sheet 1 of 2

\_/
RADIONUCLIDE CONCENTRATIONS FROM LIQUID EFFLUENTS

FROM ROUTINE OPERATION OF ST LUCIE UNIT 2

Av (4)Annual Avg (1) Pe ak (2 ) Ocean Avg (3) .Sediment
2 )gNuclide (pCi/m ) (pCi/m ) (pCi/m ) (gCi/m

11 - 3 5.0(-7)* 5.0(-7) 5.7(-3) - #

Cr-51 7. 3 (-13 ) 7. 5 (-12 ) 7.3(-14) 1.0(-6)
Mn-54 1.2( 12) 1.2(-12) 1.2(-13) 1.9(-5)
Fe-55 6.4(-13) 8.l(-13) 6.4(-14) 3.0(-5)
Fe-59 4.5(-13) 5.5(-13) 4.5(-14) 1.0(-6)
Co-58 9.8(-12) 1.1(-11) 9. 3 (-13 ) 3.5(-5)
Co-60 9.4(-12) 9.6(-12) 9.4(-13) 7.7(-7)
Zr-95 1.4 (-12 ) 9.9(-12) 1.4(-13) 4.5(-6)
Nb-95 2.0(-12) 2.0(-12) 2.0(-13) 3.5(-6)
Np-2 39 3 . 2 (-13 ) 3.2(-13) 3.2(-14) 3.9(-3)
Br-83 7.9(-14) 7.9(-14) 7.9(-15) 4.0(-10)
Rb-86 3.9(-13) 3. 9 (-13 ) 3.9(-14) 3. 6 (-7 )
Sr-89 1.8(-13) 8.7(-12) 1.7(-14) 4.4(-7)
Sr-91 6. 9 (-14 ) 1.3(-13) 6.9(-15) 1.4(-9)
Y-91m 3.9(-14) 3.9(-14) 3.9(-15) 6.5(-11)
Y-91 5. 9 (-14 ) 7. 9 (-12 ) 5. 9 (-15 ) 1.7(-7)
Mo-99 3.l(-11) 1.7(-10) 3.1(-12) 4.3(-6)

/~~N Tc-99m 4.0(-11) 4.0(-11) 4.0(-12) 5.0(-7)
( ) Ru-103 1.6(-13) 3.0(-12) 1.6(-14) 3.2(-7)
''''

Ru-106 2.4(-12) 4.7(-12) 2.4(-13) 4.4(-5)
Ag-llan 4.3(-13) 4.3(-13) 4.3(-14) 5.4(-6)
Te-127m 7. 9 ( -14 ) 7.9(-14) 7. 9 (-15 ) 4.3(-7)
Te-127 2.5(-13) 2.5(-13) 2.5(-14) 4.9(-9)
re-129m 5. 5 (-13 ) 5.5(-13) 5. 5 (-14 ) 9.3(-7)
Te-129 3.9(-13) 3.9(-13) 3.9(-14) 9.2(-10)
1-130 3.2(-13) 3.2(-13) 3.2(-14) 8.6(-9)
Te-131m 5.5(-13) 5.5(-13) 5.5(-14) 3.5(-8)
Te-131 9.8(-14) 9.8(-14) 9.3(-15) 8.6(-11)
I-131 1.2(-10) 4.0(-10) 1.2(-11) 4.S(-5)
re-132 3.l(-12) 2.l(-11) 3. l(-13 ) 1.3/-6)
I-132 1.2(-11) 1.2(-11) 1.2(-12) 5.7(-3)
I-133 8.4(-11) 1.l(-10) 3.4(-12) 3.7(-6)
1-134 3.0(-14) 3.7(-14) 3.0(-15) 5.4(-11)
Cs-134 2.8(-11) 9. 5 (- 11) 2.8(-12) 1.0(-3)
1-135 1.6(-11) 1.8(-11) 1.6(-12) 2.2(-7)
Cs-136 5.3(-12) 3.6(-11) 5.3(-13) 3.4 (-6 )
Cs-137 3.3(-11) 2.2(-10) 3.3(-12) 5.3(-3)

|Ba-140 8. 9 (-14 ) 3.2(-12) 3.9 (-15 ) 5.7(-8)
La-140 9.8(-14) 1.5(-12) 9.8(-15) 8.l(-9)

Ce-141 3. 0 (-14 ) 3.0(-14) 3.0(-15) 4.8(-3)
Pr-143 2.0(-14) 7.l(-12) 2.0(-15) 1.4(-8)
Cc-144 5. l(-12 ) 1.1(-111 5.1(-13) 7.3(-5)
Pr-144 2.0(-14) 2.0(-14) 2.0(-15) 1.2(-11) |,s

[ i

' __ / All Others 3.9 (-14 ) 7.5(-12) 3.9(-15) -

* ( ) denotes power of 1,0.
.
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TABLE 5.2-17 Sheet 2 of 2
.

(1) Annual average concentrations in the discharge canal assuming average
,

annual dilution flow rate of 510,000 gpm and releases as given in i

i Section 3.5.

1

(2) Assuming release from the boric acid condensate tank at the maximum |

pump rate of 50 gpm and uni form mixing in the discharge flow. j

! (3) Concentrations are in the ocean at the discharge gaint. Based on a
' 10 fold dilution factor (see Section 5.2.2.1).
!

(4) These are average concentrations in the sediment at the discharge
i point. These concentrations were calculated based on guidelines and
f equation A-5 given in NRC Regulatory Guide 1.109 Rev 1 (1977)
: p.l.109-14.

!

I i

:

i

!till> .

:
J -

'.

!

!

l
!

i

e

i

r

O
,

I'
|
\

|
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TABLE 5.2-18

'

ANNUAL DOSE TO BIOTA OTHER THAN MAN
FROM LIQUID EFFLUENTS FROM ST LUCIE UNIT 2

' Dose
Organism (mrad /yr)

Fish 1.0*
4

Invertebrates 5.5
Algae 2.3 |*

Raccoon 9.2(-1) ;

Chelonia mydas 2.01

} |

!

i
t

|

!@
|

,

f

I,

,

a
,

f

*( ) Denotes power of 10.
!
,

!

@
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TABLE 5.2-19

f ANNUAL POPULATION - INTERCRATED DOSES (MAN-REM) i

i FROM ST LUCIE UNIT 2 |

:
,

| Type of Dose Whole Body Thyroid !

!

Liquid Ef fluents
,

Fish Consumption 6.6(-3)* 6.l(-21 l
!Invertebrate Consumption 5.7(-3) 5.2(-2)

Shoreline Activities 3.8(-3) 3. 8 (-3 )
t

i
1 Gaseous Ef fluents |
| !

! Subine rs ion 1.0 1.0 t

Direct From Ground 1.8(-1) 1.S(-11 |
Inhalation 1.3(-l) 5.0(-l1 |

: Ingestion - Vegetables 3.4(-2) 1.3(-1) ,

'

'
! Heat 1.l(-2) 1. B f-21

f| Milk 1.l(-1) 1.5

4 i

Total 1.5 3.4 i
'
;

:
!

*( ) Denotes power of 10.'
t

I
4

i

d

4

i
i

!

!

h

,

i

|

|

|
.

!

!

O
,

|
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'' TABLE 5.2-20
1

'f COMPLIANCE WITH 10CFR50, APPENDIX I !

!
'

* Appendix I St Lucie Unit 2
Type of Dose Guidelines Calculated Exposure

,

4

A. LIQUID EFFLUENTS4

j ,

,

| Dose to whole body (mrem /yr) 3- 4.6(-3)*
| Eran all pathways
!
>

j. Dose to any organ (mrem /yr) 10 1.4(-2)
i fraa all pathways
:

B. GASEOUS EFFLUENTS
s

f Gamma air dose (mrad /yr) 10 4.7(-1) -

I

Beta air Jose (mrad /yr) 20 1.3
.6

. I

t- Dose to whole body (mrem /yr) 5 5.3(-2) !
J- of an individual (external)

j Dose to skin of an (mrem /yr) 15 1.3(-11
-

individual
.

Resulting dose to any organ
'

(mrem /yr) fran all pathways 15 3.0

i,

3

i

*( ) Denotes power of 10. [4

i
I
: '

i !-

.

b

i

.

t

|@
$

'

i

!

j ':
;

i
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\~ /' TABLE 5.2-21

RADIATION EXPOSURES
(COMPARATIVE INFORMATION)

REM - Radiation Dose Unit
MILLIREM - 1/1000 of a Rem

ANNUAL WHOLE BODY EXPOSURES FROM NATURAL BACKGROUND RADIATION (Cosmic
Radiation; Radioactivity in Rocks, Soil, Building Materials, Radio-
activity in Body)

United States 70-200 Millirem
(.07 .2 rem) )

Special Areas Average Population
l

Brazil - Monazite Sand Areas 500 Millirem 30,000
,

(.5 ren)
)

India - Monazite Sand Areas 1300 Millirem 100,000
(1.3 rem)

7- s France - Granitic, Schistous 180-350 Millirem 7,000,000
( ) Sandstone Areas (.'18 .35 rem) (one-sixth of\m/

French popu-
lation)

|

10CFR20 GUIDELINES - ANNUAL WHOLE BODY EXPOSURE |

Occupational Exposure 5000 Millirem (5 rem)Individual in Population 500 Millirem (.5 rem)Suitable Sample Population 170 Millirem (.17 rem) |Group
|

FIRST DETECTABLE CLINICAL EFFECTS - ACUTE WHOLE BODY EXPOSURES

25,000 - 100,000 Millirem
(25-100 rem)

COSMIC RADIATION EXPOSURE TO WHOLE BODY DURING ROUND-TRIP FLIGHT FROM
WASHINGTON, D.C. to WEST COAST AT 35,000 FEET

3-5 Millirem (.003 .005 rem)

ADDITIONAL EXPOSURE FROM LIVING IN A STONE OR BRICK HOUSE AS COMPAREDTO A WOODEN HOUSE

f''N, Generally higher by values that range up to more
year. than 50 millirem per

)1' J
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TABLE 5.2-22
-

ASSUMPTIONS USED IN DOSE EVALUATIONS

food
1) The approximately areal center of each county was taken as the

,

production center of that county.
3

2) The total vegetable production of the Southeastern Counties (Tables
2.1-22 and'23) for 1977 was apportioned according to the country
acreage records for 1973-74 (Table 2.1-21).,

i

| 3) Population for the year 2000 was taken from Table 2.1-1.
,

4) Meat production data for 1977 taken from Table 2.1-17.

! 5) Dairy production data for 1977 taken from Table 2.1-19.

6) The dilution factor used for the " population" calculations was taken
'

; as a constant 200 for 50 miles along the shore. on either side of the
site.

7) The dilution factor used for the " individual"' calculations was taken
as 10 on the ocean-side and unity in the discharge canal.

b) 8) rne shoreline useage factor for the " population" calculations was
g

%- ' taken as the re ference value for the " individual" to account for the
,

resort characteristic of the site environs.

9) The direct radiation calculation.was based on the assumption that
the restricted area may extend as- far as 350 feet from center line
of containment and the unrestricted area, three feet- beyond that

i

point.

10) The age group distribution taken was the same as.that in Amend-~

ments 7 and 8 to the.St Lucie Unit 2 Environmental Report-Construc -
tion Permit .

;

v

c

_~ . . , . - . x.-,,., --__ - ,- _ .,m y - ., , -< m.- .- ,,
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ACTIVITY IN WATER

O
1 f I f

PHYTOPLANKTON (DI ATOMS,
SEDlMENT DINOFLAGELLATES, BLUEGREEN ALGAE)

1 I

ZOOPLANKTON
(COPEPOD)

y U

BENTHIC INVERTEBR ATES (POLYCH AETES,
m
- BlVALVES,ISOPODS, AMPHIPODS)

1 f

BENTHIC INVERTEBRATES
(DECAPODS, STOMATOPODS)

i i
'

I f

; SMALL FISH

1 f

i

LARGE FISH (MACKEREL, BLUEFISH)

.

FLORIDA POWER & LIGHT COMPANY

O ST. LUCIE PLANT UNIT 2

TRANSFER OF RADIONUCLIDES
THROUGH THE MARINE FOOD WEB

FIGURE 5.2-1

., - - . - - - . - . . - . _ , - - . - .
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AIRBORNE ACTIVITY --------- 3
I
I
I
I
I1 I { I
I

ACTIVITY ON THE GROUND ----------4
I
I
I
I

U U l
i
I

*TERRESTRI AL PLANTS ---------y
I
I
i
i

U l
i
I

'HERBlVORES - - - - - - - - -4
|
|
1

I
U l

i
I

' CARNIVORES ---------]

TRANSFER THROUGH FOOD CHAIN

------ EXTERNAL EXPOSURE

|

FLORIDA POWER & LIGHT COMPANY
''* THE SPECIFIC ORGANISMS AREq

LISTED IN SECTION 2.21
ROUTES OF EXPOSURE 0F

TERRESTRIAL BIOTA
FIGURE 5.2-2

|.,

1
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5.3 EFFECTS OF CHEMICAL AND BIOCIDE DISCHARCES

p 5.3.1 INTRODUCTION

The various chemical and biocide systems which produce discharges to the
Atlantic Ocean are discussed in Section 3.6. The quantity of each waste
di scharge , the constituents and their concentrations af ter treatment , as

listed in Table 3.6-1, are in compliance with USEPA effluent limitations
(40CFR423) and applicable State of Florida water quality standards.

The t reat ed chemical and biocide ef fluents are diluted and released to the
At lant ic Ocean via discharge pipelines /di f fusers (see Section 3.4 for
physical descript ion). Floor drainage from the turbine building and other
miscellaneous buildings is directed to storm drainage basins where the
e f fluent s are sub ject to detention, di lu t ion , eva porat ion, and/or per-

colation.

5.3.2 EFFECTS ON WATER QUALITY OF ATLANTIC OCEAN

Presented in Table 5.3-1 are the estimated increases in pollutant concen-
t rat ions above the ocean ambient resulting from discharges from St Lucie
Unit 2. Most of the chemical ef fluent di scharges, as indicated in thea

table, meet applicable federal and state water quality limitations and
st andards, even before any dilution with the Atlantic Ocean occurs.

The maximum and average tot al residual chlorine (TRC) concegj3at ions shown
are based on the results of the 1977 TRC monitoring program for St
Lucie Unit 1, but are also applicable to St Lucie Unit 2 due to similar

/'~' discharge. The maximum TRC discharges (0.08 mg/1) would only occur two\ ,h/ percent of the time during the year.
in compliance with USEPA effluent limitations {ggm TRC concent rations are

The max
of 0.1 mg/l at point of

di scha rge . The required mixing zones and dilutions for the discharge con-
dition, in order to meet the State of Florida Water Quality Standards Class
III: " instantaneous maximum TRC concentrations should be less than 0.01
mg/l" have been computed and presented in Table 5.3-2.

It has been demonstrated from the operational monitoring program discussed
in Section 2.2.2.8 that discharges from St Lucie Unit I are not stressing
the offshore environment. Since effluent discharges from St Lucie Unit 2
are no different than those from St Lucie Unir 1, no adverse effects are
expected on the water quality of the Atlantic Ocean from St Lucie Unit 2
operation.

Floor drainage from the turbine building and other miscellaneous buildings
is released to the storm water basins for further removal of suspended
solids. The ef fluents are diluted / mixed with storm runof f collected from
plant st ructures, and are eventually evaporated to the atmosphere and/or
infilt rated into the sandy soils. Due to the relatively high quality of
the effluents and additional dilution available, these effluents, if dis-
charged, would have negligible effects on the receiving water body.

{O \
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SECTION 5.3: REFERENCES

1. Florida Power and Light Corapany, Chlorination Study for St Lucie
;

| Plant, February 1978.
i

' 2. U.S. Environmental Protection Agency, Draf t NPDES Permit No.
FL0002208, issued to St Lucie Unit 1, Florida Power and Light

i
Company, 1979.
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TABLE 5.3-1

S N.ARY OF CHEMICAL WASTE DISCHARCES
INTO THE ATMNTIC OCEAN FROM ST LL'CIE UNIT 2

f.stimated State of Florida Estimated increase in Average Concentration (mg/l)
Concentration Water (vality at Dilution and Listance

Treated Waste Chemicals and in Circulating Standard Class III 2 5 7.5 10
-

Stream Discharge Pollutants Water (mg/1) Water (mg/l) (21 ft) (64 f t) (68 ft) (1300 f t)

Neutralization Basin Total Dissolved
Solids 9.00 X 10'I - 4.50 X 10'I I.80 X 10'I 1.20 X 10'I 9.00 X 10-2

Total Suspended
Solids 3.46 X 10~3 - 1,73 X 10'3 6.92 X 10'' 4.61 X 10'' 3.46 X 10

-2 -2 ~3
(Demineralizer Chloride (as Caco ) 6.70 X 10-2 - 3.35 X 10 1.34 X 10 8.93 X 10~3 6.70 X 10

3
Regeneratjon,

-2 -3 ~3
Activated Carbon Sulfate (as Caco 3) 3.34 X 10 - I.67 I 10-2 6.68 X 10 4.48 X 10'3 3.34 X 10
Bed Backwash)

pH 6.5 8.5 6. 5 ~ 8.5 No change No change No changa Go change

Oil / Grease 1.74 X 10~3 - 8.70 X 10'' 3.48 X 10'' 2.32 X 10'' !.74 X 10''

Steam Generator Total Dissolved -6 1,66 X 10-6
Blowdown Treatment Solids 1.66 X 10-5 - 8.30 x 10-6 3.32 X 10-6 2.21 X 10
System

Total Suspended
Solids 8.32 X 10-5 4.16 X 10-5 1.66 X 10-5 1.11 X 10-5 8.32 X 10-6-

pli 6.5 8.5 6.5 ~ 8.5 No change No change No thange No change

~0
SiO 8.32 X 10~7 4.16 X 10~7 1.66 x 10'7 1.11 X 10'7 8.32 X 10-

3

P 0.14 0.1 0.07 0.03 0.02 0.014

Cu 8.32 X 10'7 0.015 4.16 X 10 1.65 X 10'7 1.11 X 10 8.32 X 10-8~7 ~7

~7 -8
Fe 8.32 X 10'7 0.3 4.16 X 10~7 1.65 X 10'7 1.11 X 10 8.32 X 10

Oil / Grease 8.32 X 10-6 - 4.16 X 10-6 1.65 X 10-6 1.11 X 10-6 8.32 X 10~7

Biocide Waste- Total Residual Max. 0.08 (0.01 0.04 0.016 0.011 0.002
chlorine Aug. 0.027 0.014 0.005 0.004 0.003

Note: (1) Based on circulating water flow of 514,000 gpm

(2) Nunber of dilutions and corresponding distances
. are est imated, using information 'in Sect ion 5.1.2.2

,
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TABLE 5.3-2
;

MIXING ZONE PARAMETERS FOR TOTAL RESIDUAL ClJLORINE (TRC),

DISCHARGE FROM PLANT OPERATION \'/
1

Plant Operation TRC Concentration Dilutions ( } Distance ( } Residence Time i
'

(mg/1) (ft) (sec)

Unit 2 only
. Maximum 0.08 8 114 29

; Average 0.027 2.5 29 3

Units I and 2(4)
i Maximum 0.04 4 126 17

Average 0.014 1.5 59 4.6

i

. Notes: (1) Based on circulating water flow of 514,000 gpm per unit.
.

'
(2) Number of dilutions necessary to meet the State of Florida Water Quality

Standard of-TRC concentration of 0.01 mg/l outside of the mixing zone,

f (3) Distances are measured from the issuing ports.

(4') Based on nonconcurrent chlorination schedule, and two unit circulating;

j water flows.

;

i
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* 5.4 EFFECTS OF SANITARY WASTE DISCIIARGEv
5.4.1 INTRODUCTION-

This section discusses the ef fects of sanitary waste discharges from'

the St Lucie plant on water quality of the Atlantic Ocean. Sanitary
wastes fran St Lucie Units 1 and 2 are treated in a package-type

J extended aeration treatment facility, as described in Section 3.7.
This treatment plant will achieve 90 to 95 percent removal of B00
and suspended solids. The effluent willmeetUSEPAcriteriaasskown
in Table 5.4-1 and State of Florida Department of Environmental Regu-
lation Standards, as shown in Table 5.4-2.

J

5.4.2 MIXING AND DILUTION

Treated ef fluent of about 12 gpm from the St Lucie Units 1 and 2
sanitary waste treatment facility is discharged into the St Lgeie plant

! intake canal. The ef fluent is diluted approximately 9.7 x 10 times

! by the two unit condenser cooling water flow of 1,040,000 gpm through
! the plant.

5.4.3 IMPACTS ON WATER QUALITY OF Tile ATLANTIC OCEAN

As shown in Tables 5.4-1 and 5.4-2, ef fluent from the St Lucie plant
sanitary treatment facility already meets or exceeds applicable federal

#~'
/ and state standards before discharge into the intake canal. Due t the

4(, large volume into which it is discharged (diluted by about 8.7 x 10
times before discharge into the Atlantic Ocean), no impacts are expected
on the receiving water body.

i

=i

;

!

|

t

i

i

4

i-

|..

i

| \,
t

|

| \

5.4-1 .;'

_ . . .. _ . _ . _ _ , . _ _ _ _ _._ ,.... _ _. . _ _ _ _ . . _ . . . . _ - _ _ _ _ _ _ . . - _ . _ - - _ . . . _ ...



_ _ _ _ - _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ . _ _ . . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ __ _ _..___.__. _

i

i
!

SL2-ER-OL

|

. O
i TABLE 5.4-1
|

|

| ST LUCIE PLANT SANITARY WASTE CHARACTERISTICS
| COMPARED WITil USEPA SECONDARY TREATMENT INFORMATION
| (40CFR133)
!
!

i
i

St Lucie Plant |

Design Sanitary Waste
Parameter Criteria Effluent

7 day mean 30 day mean '

'!

5 (mg/1) 45 30 15j BOD 6

:

,' Sus pe nded
'

; Solids (mg/1) 45 30 12 - 24 j
|

i
Fecal Coli form j

| Bacteria (1/100 ml) 400 200 0 - 50 |
' '

Pil 6.0 - 9.0 6.0 - 9.0

,.

't

i

!
!

,

>.

i

P:
i
3

i
i

i
.

!

.

.

,
-

!

!

I
,

1

i

|

|

I

0 >

'
;
,

i
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TABLE 5.4-2

ST LUCIE PLANT SANITARY WASTE CHARACTERISTICS COMPARED
WITil STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL

REGULATION STANDARDS (FAC 17-6)

St Lucie Plant
Sanitary Waste

_ Parameter Standard Effluent

I day max 30 day mean
Total suspended 25 12 12-24
solids (.ng/1)

Total P (mg/1) 5 3 /3

pil 6.0 - 9.0 6.0 - 9.0

i

l

l
*

:
|
t
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5.5 EFFECTS OF OPERATION AND MAINTENANCE OF THE TRANSMISSION
SYSTEMS

As stated in Section 3.9 (Transmission Facilities), FP&L has installed
three 240 KV circuits for the transmission system during the construction
of St Lucie Unit 1. Therefore, the construction and operation of St Lucie
Unit 2 will not require any additional facilities for the transmission
system. Procedures for operation and maintenance of these transmission
lines were discussed in the St Lucie Unit 2 Environmental Report -

Cons t ruc t ion Pe rmi t .

\

|

|
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5.6 OTilER EFFECTS I
'

* ,-~g

'lD} 5.6.1 LAND USE

St Lucie Unit 2 is not expected to have any adverse ef fects on land uses.
The land on FP&L's property (other tnan utility f acilities) consists of
undeveloped mangrove and sandy beaches (Section 2.1.3.2). The beaches
are used for recreation by fishermen and occasional swimmers. No impact
is expected on these uses.

The area within five miles of St Lucie Unit 2 (Section 2.1.3.5) consists
mostly of water and forest / marsh cover. Only seven percent of the area
within five miles of the plant is currently devoted to urban or developed
uses. Over the life of the plant, residential uses within five miles are
expected to increase, lloweve r , since over two-thirds of the area is sub-
merged, residential and urban uses will never become the dominant element.
Impacts of St Lucie Unit 2 upon surrounding cultural resources are expect-
ed to be minimal.

5.6.2 PLANT OPERATION AND HAINTENANCE NOISE

5.6.2.1 Description of Plant Operation and Maintenance Noise

The noise produced by the operation of St Lucie Unit 2 will be composed of
various complex noise sources that will operate both continuously and in-
termittently. Noise sources such as main transformers, the turbine genera-
tor and circulating water pump motors operate continuously, whereas noise
sources such as atmospheric steam dump valves, emergency diesel generatorsg ~g

; ; and the public address system operate intermittently. Consequently, a
's / distinction is made between continuous and intermittent noise sources.'

Sources of noise in electric motors, such as circulating water pump motors,
are mechanical (bearings and rotors), aerodynamic and magnetic. The noise
generated by the various ventilation fans are associated mainly with the
turbulence created by the passage of the blades through the air (aerodynam-
ic noise). This noise is radiated to surrounding areas primarily through
the intake and discharge openings.

.

Transformer noise is a combination of both core generated noise and cooling
fan noise. When transformer windings are energized, and alternating mag-
netic flux is produced in the core steel, causing successive elongation and
contraction of the material resulting in core vibration. This is heard as
the characteristic " hum" of the transformer. Cooling fan noise, being of a
turbulent nature, presents a continuous frequency spectrum superimposed on
discrete harmonics of the number of blades times speed.

Steam turbine generator noise is created by friction, turbulence, imbal-
anced, rotating parts, pressure drops, mass flow, magnetic attraction, and
other motions related to the change in velocity of the moving parts. Flow
related sources account for the majority of middle to high frequency noises
emitted by a turbine generator. Low frequency noise is created by rotor
imbalance and fluctuating electromagnetic force.

('"'NI
N '' 5.6-1
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The venting of steam to the atmosphere usually creates a high intensity
noise which is frequently the result of both shock interaction noise and
the turbulent je t of the steam that mixes with the atmosphere.

The emergency diesel generator noise is the result of casing, inlet and
exhaust noise.

In summa ry , plant operations are characterized by essentially steady noise
from air and steam handling, mechanical and electrical processes; punctu-
ated by intermittent noise from atmospheric dump valves, emergency diesel
);enerators and the public address system.

Maintenance activities usually consist of routine inspection and replace-
ment of machinery parts such as pumps and motor components. These activi-
ties produce a sound level which is normally lower than plant operation
sound levels.

5.6.2.2 Plant Operation hoise Level Estimates - Methodology

based on plant engineering design, the following major noise sources were
selected as being representative of St Lucie Unit 2 continuous operation:

a) Turbine Generator

b) Two Main Trans forme rs

c) Two Auxiliary Trans formers

d) Turbine Building - Ground to Operating Floor

e) Four Circulating Water Pump Motors

f) Ventilation System

The six major systems were combined logarithmically and projected around
the station in 5 dB(A) intervals, as shown in Figure 5.6-1, taking into
account geanetrical spreading and molecular absorption. Intermittent noise
sources such as the emergency diesel generators and the public address
system were projected individually around the station taking into account
geometrical spreading and atmospheric absorption. Because the steam dump
valve manuf acturer could not provide octave band spectra for their atmos-
pheric steam dump valves (only dB(A) values), the noise levels produced by
this equipment were projected around the station taking into account only
geometrical spreading. Consequently, the sound levels shown in Table 5.6-2
should be viewed as conservative, and the actual sound levels could be
lower due to atmospheric absorption.

5.6.2.3 Acoustical Treatment of Plant Noise Sources

The following mitigation measures are implemented to reduce noise impact:

a) Emergency Diesel Generators

5.6-2
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| The two emergency diesel generators are fitted with exhaust
'~' silencers.

b) Atmospheric Steam Dump Valves

Applicant is installing steam dump valves of the "Self Drag" type
(velocity control element), that control noise of escaping steam
flow by reducing the velocity through the trim of the valve.

5.6.2.4 Applicable Noise Statutes

The noise control regulations and guidelines applicable to the operation of
St Lucie Unit 2 were reviewed with the following results:

a) On the local level, St Lucie County does not have a noise ordinance
that would limit plant operation noise levels (in decibels).

b) At the state level, Florida has not yet promulgated standards for
environmental noise related to power plants.

5.6.2.5 Plant Operation Noise Assessment

Because the plant is expected to operate for a period of 40 years, it is
appropriate to rely on the "Leq" (Equivalent A - weighted sound level) and
on the "L
as the ben me(day-night sound level) descriptors, considered by the EPA

"

[,s} asures to determine long-term noise effects.
|'

Equivalent A-weighted sound level is defined as the constant sound level
that, in a given situation and time period, produces the same sound energy
as the actual time-varying A-weighted sound. The Equivalent A-weighted
sound level or 24 hours is symbolized as Leq (24). The L is defined

the A-weighted sound level during a 24-hour period witN"a 10 dB weight-as
ing applied to nighttime sound levels. The 10 dB penalty is added because
noise events are more intrusive at night.

5.6.2.6 Plant Operation and Maintenance Noise Impact

Table 5.6-1 summarizes the noise produced by continuous operation of St
Lucie Unit 2 in nearby existing residential areas (without the addition of
existing ambient noise). As seen from this table, the L Perationaldsound leveis entering the nearby residential areas range Erom about 28 dB
in the NhW sector (5.1 miles distance) to about 55 dB in the SE sector
(1.1 mile distance). Leq (24) sound levels range from a low of 22 dB in
the NNW sector (5.1 mile distance) to a high of 49 dB in the SE sector
(1.1 mile distance).

Taoles 5.6-2 and 5.6-3 show a shift of zero to two decibels in existing am-
bient L values around the St Lucie site due to St Lucie Unit 2 opera-
tion. N"causethisshift is less than five decibels, it is considered min-
imal and would not produce a significant change in the general pattern of

(y community reaction to operational noise from St Lucie Unit 2.
I )

j

5.6-3
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i TABLE 5.6-1

SOUND LEVELS PRODUCED BY THE CONTINUOUS OPERATION OF
ST LUCIE UNIT 2 IN TiiE EXISTING RESIDENTIAL AREAS

Continuous
Distance Sound Level

From Plant or L
(appro!Emhtely)(miles) Sector

1.1 SE 49

5.0 SSE 30

4.1 S 35

'
2.3 SSW 45

2.0 SW 47

1.9 WSW 48

2.0 W 48

2.5 WNW 44

3.5 NW 38

] 5.I NNW 22
I
,

1

1

;

i

f
r

!
I

|

|

1

|

i
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TABLE 5.6-2

SOUND LEVELS PRODUCED BY THE CONTINUOUS OPERATION OF ST LUCIE
,

UNIT 2 AND THE COMPUTED SOUND LEVELS INDICAIIVE OF THE EXISTING
WEEKDAYS AMBIENT FIELD AROUND ST LUCIE SITE (dB) r

Shift in

Computed Continuous Plant Operation the Existing

Existing Ambient Plant Operation Plus Ambient Ambient Ldn ,

/ '

-Position Description Ldn-Weekdays Ldn Ldn Values

t 1 Along Route AIA 69 45 69 0

2 Along Route A1A 72 50 72 0
i

3 Along Route AIA 73 38 73 0
,

4 Along Route 712 65 42 65 0

i 5 Along Route 707 57 54 59 2 !

6 Along Route 707 58 42 58 0

7 Near Residences 57 36 57 0
,

8 Near Residences 56 40 56 0

9 South of Residences 59 37 59 0 l

along Route 1

. . NOTE: The computed anbient values shown in this table are the result of half an hour
measurement period conducted during the daytime (7:00 - 22:00) and half an hour
measurement' period conducted during the nighttime (22:00 - 7:00).

!
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3 SOUND LEVELS PRODUCED BY THE CONTINUOUS dPERATION OF ST LUCIEy g \; ; UNIT >2 AND'IHE COMPUTED SOUND-LEVELS INDICAIIVE OF THE EXISTING
a ,

,

f
,

(4ELV. DAYS AM3IENT FIEi!D .\ROL'ND + ST LUCIE SITE (dB)*I*' 1 \
# ' *

- 4 ,

$. } $ r* 3O "' 'd
( ,' i. Shift in''*' a

y[
\

Contin,uous Plant Operation the Existing ;

,,;
/ Conmetedi ,fx ,,

g' ,Exi4 ting Ambient Plant Operation , Plus Ambient Ambient Ldn -
* *

,./

Position Description! ~ i.dn-Weekdays Ldn Ldn Values .

s

, <; 5 4'
t

-,

-0)
-

Along Route A1Ai O '/. 70 / '[ 45 70 .

'

1 e
.

'=.f .

s

t ..- ,
e, < s .

.

69. 0
,<

69 ?,0 >rP 2 Along Route A1A s
, * . 1 ;-

,
,

'

' 3 Along Route AIA * * 66 38 66 O'

.

4 Along Route 712 67 42 67 0
i

5 Along Route 707 , 63 54 63.5 0.5,

, ,

6. Along Route 707 61 42 61 0'

3 t,

''

7 Near Residencee 55 36 55 04

* 4
,

,

8 Near Residecces 55 40 ./ 55 0

s

9 -South of Residences 52 37 52 0

l
,

along Route 1 ;,

, ,

\ ', ,,

' s
-

'

'NOTib" The computed ambient values shown in this table are the result of half an hour measurement. |
'

period conducted during'the daytime (7:00 - 22:00) and half an. hour measurezent period '

'
s

..
\ ' conducted,during the niglictime (22:00 - 7:00). '
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5.7 RESOURCES COMMITTED-

Resources committed for the operation of St Lucie Unit 2 have been pre-
viously discussed in Section 5.8 of the Environmental Report - Construction
Permit. However, in view of current governmental policy regarding
plutonium, spent fuel from St Lucie Unit 2 will not be reprocessed to re-
cover plutonium. Spent fuel will be placed in either a suitable storage or
disposal facility.

The impacts of plant operation on biotic resources are presented in Sec-
tions 5.1.3, 5.3 and 5.4 of this document.

i

5.7-1
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' 5.8 DECOMMISSIONING AND DISHANTLING

N
Present Nuclear Regulatory Commission (NRC) regulations (Regulatory Guide
1.86) do not require the applicant for a nuclear power plant operating
license to submit a detailed decommissioning pla'n until the end of the
station's useful life. Consequently, although Florida Power & Light Company
has given serious consideration to the matter, in order to maintain some
degree of flexibility among the various decommissioning options, no specific
plan for the decommissioning of St Lucie Unit 2 has been developed. At the
end of the station's useful lifetime, FP&L will prepare a proposed decom-

missioning plan for review by NRC, based on the then available in fo rma tion
and requirements. The plan will comply with NRC decommissioning rules and
regulations then in ef fect.

5.3.1 DECOMMISSIONING ALTERNATIVES

While decommissioning will occur only af ter the termination of plant oper-
ation, it is expected that it will be accomplished Lhrough the application
of one of the then available alternative methods. The experience gained in
the continued use of these methods and any developing variations for
nuclear plant decommissionings in the interim years will further ensure
the ef fectiveness of the St Lucie Unit 2 decommissioning.

There are now three primary methods for decommissioning commercial nuclear
power reactors; mothballing, in place entombment, and dismantling with

~s removal of radioactive components. The major characteristics of each of
'

y these methods are described below. It may become practicable at selected
' sites unde r favorable conditions to use a fourth alternative. This is con-

version to a new nuclear system or a fossil fuel system by utilizing the
existing turbine generator system with a new steam supply system. The
original nuclear steam supply system is separated from the electric generat-
ing system and disposed of in accordance with one of the three primary modes.
This fourth alternative is not treated separately here, since with respect
to nuclear steam supply system decommissioning, it is not distinct from the
primary methods. It is likely that the method ultimately selected for the
St Lucie Unit 2 decommissioning will be a combination of two or more of the
primary methods.

Mothballing of a nuclear reactor facility consists of putting the facility
in a state of protective storage. In general, the facility may be left
intact except that all fuel assemblies and the radioactive liquids would
be removed from the site. Adequate radiation monitoring, both inplant and
off site, and appropriate security procedures would be established to ensure
that the health and safety of the public are not endangered.

In place entombment consists of sealing radioactive or contaminated
canponent s (e.g. , the pressure vessel and internal components of the
reactor) within a structure integral with the biological shield. All

fuel assemblies, radioactive liquids and other wastes, and certain selected
conponents would be shipped of fsite. The sealing of the structure will
provide integrity over the period of time in which significant quantities

[', ) of radioactivity remain with the material in the entombment. An ap-

( _,/ propriate and continuing surveillance program will be utilized.

5.8-1
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In the removal / dismantling method , all fuel assemblies, radioactive fluids
and waste, and other materials having radioactivity levels above accepted
unrestricted levels would be removed from the site. The facility owner then
would have unrestricted use of the site and long term surveillance would not

be required. In the extreme application of this method, the owner may desire
to dismantle the remainder of the facility and remove or otherwise dispose
of all structural material and components.

Experience with decommissioning of civilian nuclear power reactors in the
United States includes the shutdown or dismantling of six facilities. In

these decommissionings, each of the three primary methods desctibed above
has been employed. The Carolina Virginia Tube Reactor and the Pathfinder
Reactor decommissionings are examples of the mothballing method , while the
Hallam Nuclear Power Facility, the Boiling Nuclear Superheater Power Station,
and the Piqua Reactor Jecommissionings were of the entombment type. The
Elk River Reactor decoumissioning is most nearly exemplary of application
of the remova l /d i sma ntling t ech nology. Although the sizes of the facilities
decommissioned to date have been significantly smaller than St Lucie Unit 2,
the experience gained reinforces the conclusion that St Lucie Unit 2 can be
decommissioned while prot ec t i ng the health and safety of the public.

5.8.2 COST OF DECOMMISSIONING

. (1,2,3) have been performed whtch attempt.

toSeveral recent studtes
estimate the cost of decommissioning a large PWR. Not all these studies
give cost estimates fo r each decommissioning option , howeve r , they all
give a cost estimate for complete removal / dismantling. These estimates
are gi ve n in Table 5.8-1. The removal of everything from the site ,
including subsurface structures, increased the estimated cost of the
Reference 3 study significantly. Reference 1 gives the cost estimates
for the greatest number of decom.nissioning options, these relative cost
e s t i.na t e s are presented in Table 5.8-2. The relative cost estimates
are given, because of the uncertainty in the dollar estimates indicated
in fable 5.8-1.

Mothbal ling generally result s in the lowest initial decommissioning costs.
However, it should be noted that mothballing as well as entombment require
additional costs for maintenance and surveillance of between 0.8 percent

and 6.S percent of the initial decommissioning cost per year. The very

long duration for which maintenance and surveillance will be required makes
mothballing and entoe > ment economically impractical solutions for the per-
manent disposition of the facility.

Decom.ni ssioning by mothballing and entombment can therefore be viewed as
interim in nature and would most likely be followed at some future time by

removal and dismantling. Table 5.8-2 includes costs for the initial measures
taken alone as well as those for the initial measures followed by eventual

dismantling wi th and wi thout interim security cos *.s included.
l

'

5.3.3 ENVIRONMENTAL IMPACT OF DECOMMISSIONING

The process of decommissioning the St Lucie Unit 2 reactor will result in the
exposure of individuals to small amounts of direct radiation and to releases |

|

|

5.8-2
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(Q
\, of small amounts of radioactive materials. Since the regulations which

,

pertain to radiation protection, effluent discharge, and the transportation |
and disposal of radioactive wastes during decommissioning are the same as
those which apply during normal plant operation, any such exposure will be
at levels as low as reasonably achievable (ALARA). The decommissioning
of the plant will be performed in accordance with detailed specifications
prepared and administered by persons experienced in nuclear plant work.
The radiation safety aspects of each item of work will be evaluated, and
the performance of the work will be monitored by experienced health physics
personnel.

Estimates of the radiological environ.nental im pac t from decommissioning that
have been made by Reference I are presented in Table 5.8-3. The gaseous
and liquid ef fluents shown are based upon prompt removal / dismantling.
Other decom:nissioning methods would result in lower releases. Airborne
emissions can result from such activities as component cutting and '

structure demolition. Since cutting of the pressure vessel can create
the highest concentration of airborne radioactivity, consideration would

] be given to utilizing a controlled envelope inside the containment.
The controlled blasting of the concrete structures within the containment
can result in the highest concentration of non-radioactive airborne
particulates. Estimates of the peak concentrations which would occur
at the containment vent outlet are given in Table 5.3-3.

p The rad ioact ive liquid wastes generated during decontamination will be

(d processed by the waste management system prior to discharge from the plant.l

The radioactivity concentration of this waste is indicated in Table 5.3-3,
which gives expected concentrations prior to dilution.

Each of the decommissioning methods will require a certain amount of demo-
lition activity resulting in nonradiological environmental effects. In
each case, it is expected that the resultant impacts would be less than
those occurring during initial plant construction.

Af ter decommissioning by the removal and dismantling method, St Lucie Unit 2
site would have no land use restrictions that might interfere with the
continued use of the site for industrial purposes. For the mothballing
and entombment alternatives, the irretrievable commitment of land would
probably be limited to the area actually occupied by undismantled plant
structures. In the lo ng t e rm , if either a prompt or delayed removal alter-
native is selected, there would be no irretrievable commitment of land.

,O,
i /
%n/

5.8-3
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[ TABLE 5.8-1
|-

ESTIMATED COSTS FOR COMPLETE REMOVAL / DISMANTLING
OF A LARGE PRESSURIZED WATER REACTOR

'

ReportegCost Year of Assumed CosgEstimate
j Reference (10 $) Estimate Escalation (10 1973 $)
i

! 1 27 1975 1. 29 35 '

.
;

^

j 2 43 '1978 1.00 43
!

! 3 51 1976 1.11 57
i
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TABLE 5.8-2

RELATIVE COSTS OF DECOMMISSIONING ALTERNATIVESn

Normalized Cost (I1

Mothballing 1.0

Entombment 3.2

Partial Removal / Dismantling 8.8

Complete Removal / Dismantling 11.7

Mothballing followed by Partial Removal / Dismantling (2)

Without Security 5.8
With Security 9.5

Mothballing followed by Complete Removal / Dismantling (2)

Without Security 9.9
With Security 13.6

Entombment followed by Partial Removal / Dismantling 6.6

Entombment followed by Complete Removal / Dismantling 10.7

O

(1) Multiple of mothballing cost which is defined as 1.0 in AIF Document
AIF/NESP-009-009SR (1976), which lists a value of $2.3 million. An
industry estimate of the initial costs of mothballing is $2.45
million (US Nuclear Regulatory Commission, " Standard Review Plan
5.9" - Nov., 1977).

(2) Removal / Dismantling assumed to occur 108 years after initial moth-
balling or entombment.

Source: Atomic Industrial Forum, "An Engineering Evaluation of Nuclear
Power Reactor Decommissioning Alternatives". AIF/NESP - 009 AIF.
Washington, D.C., 1976.
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TABLE 5.8-3

ENVIRONMENTAL IMPACTS OF DECOMMISSIONING<

f%
( A. EFFLUENTS *

1) Caseous

Non-Radioactive Concentration: Total rticulates (peak concentrationi

11 gm/

1.3 x 10_ f Ci/cc
-

Radioactive Concentrations: Co-60
Fe-55 3.7 x 10 Ci/cc-12
Mn-54 2.5 x 10_4 pCUce

;
~ Dose at Exclusion Area Boundary 8.2 x 10 mrem /yr

2) Liquid

5Total Liquid: 2.0 x 10 gallons

,

Radioactive Contents: Co-53 3.0x10j pCi
Co-60 4.2 x 10 yCi

4
Fe-55 2.2 x 10 pCi

3
Zn-65 2.4 x 10 Ci

3
Cs-137 1.2 x 10-5 pCi

Release Concentration 5.0 x-10 Ci/ml

'

d. DIRECT EXPOSURE

,(d\
Occupational Exposure to the public from

Exposures the transportation of waste
man-rem man-rem i of shipments

tiothballing 150 0.2 16+ (161**'

Entombing 130 0.9 91 (91)
Removal / Dismantling 630 4.3 4207 (460)
flothballing -

Removal / Dismantling 460 2.3 4233 (476)
Entombing -

Removal / Dismantling 440 3.0 4298 (551)

Gaseous and liquid ef fluents are based upon prompt removal / dismantling.*

Total shipment including radioactive shipments.+

** Number of radioactive shipments in parentheses.

Source: Atoatic Industrial Ferum, "An Engineering Evaluation of Nuclear
i Power Reactor Decommissioning Alternatives" AIF/NESP - 009 AIF

Washington D.C., 1976.

o

o
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MONITORING PROGRAMS
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\ )
TABLE OF CONTENTS

Section Title Page

6.1 PREOPERATIONAL ENVIRONMENTAL PROGRAM 6.1-1

6.1.1 SURFACE WATERS 6.1-1

6.1.2 GROUNDWATER 6.1-2

6.1-26.1.3 AIR
.

6.1-166.1.4 LAND

6.1.5 RADIOLOGICAL MONITORING 6.1-25

6.1 REFERENCES 6.1-26

6.2 APPLICANT'S PROPOSED OPERATIONAL MONITORING
PROGRAMS 6.2-1

6.2.1 OPERATIONAL NON-RADIOLOGICAL MONITORING PROGRAM 6.2-1

6.2.2 OPERATIONAL RADIOLOGICAL SURVEILLANCE PROGRAM 6.2-1
7-

6.3 RELATED ENVIRONMENTAL MEASUREMENT AND
MONITORING PROGRAMS 6.3-1

6.3.1 FLORIDA DEPARTMENT OF NATURAL RESOURCES 6.3-1

6.3.2 HARBOR BRANCH FOUNDATION, INC 6.3-1

6.3.3 SMITHSONIAN INSTITUTION, FORT PIERCE BUREAU 6.3-1

6.3 REFERENCES 6.3-2

6.4 PREOPERATIONAL ENVIRONMENTAL RAPIOLOGICAL
SURVEILLANCE DATA 6.4-1

6.4A ANNUAL ENVIRONMENTAL RADIOLOGICAL MONITORING
REPORT - JANUARY 1977 - DECEMBER 1978 6.4A-1

t' ,

t i
\N)

6-1

i



.- - _ .

I i

i

I

SL2-ER-OL |

|'

MONITORING PROGRAMS i

| CHAPTER 6

LIST OF TABLES
,

I
>

Table Title j

1 l
t I'

6.1-1 METEOROLOGICAL SENSOR HEIGHTS ON THE ST LUCIE
METEOROLOGICAL TOWER |

6.1-2 DATA RECOVERY RATES, PERCENT
,

,

4

t

10

.

I
<

i

|

4

f

a

b,

i O
6-11'

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ . - - _ _ _ _ . _ . - - - - __ _ _ _ _ _ . . . - . - . . _ _ _ , . _ _ _ _ _ _ _ . _ - _ _ . . _ _ _ _ _ .



. _ _ - . _ - _ _ _ _ .__ _ ___.. - - __ _ _ _ __.__.___ _ . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _

i

i
!.
I
i

! SL2-ER-OL

|.- MONITORING PROGRAMS

!
CHAPTER 6i

!

LIST OF FIGURES !
:
:
ir

i
fFiaure Title

f

6.1-1 Site Meteorological Tower Map |
!

!
t
i

i

i
i

!

!
!

!
l

!
!
!

O !.

,
.

a

:
:

!

i

e
I

6-111

. . _ . . . . _ _ _ _ - _ _ _ _ _ _ _ _ _ . - - - -_ -- -.- ----_



SL2-ER-OL

6.1 PREOPERATIONAL ENVIRONMENTAL PROGRAM

O The Final Environmental Statement Related to Construction of St Lucie Unit
I j 2 required that a preoperational environmental monitoring program be de-

fined for St Lucie Unit 2. This program is in effect, and is the opera-
tional environmental monitoring program for St Lucie Unit 1. Program ele-
ments are described in Appendix B to Operating License No. DPR-67, Environ-
mental Technical Specifications for Florida Power & Light Company's St
LucieUg3). Further information on this program is contained in three
reports submitted to USNRC by FP&L, in accordance with the St
Lucie Unit 1 Environmental Technical Specifications.a

6.1.1 SURFACE WATERS

Environmental monitoring of Atlantic Ocean waters, of fshore of the St Lucie'

site, began in March 1976. The environmental monitoring program conducted
by Applied Biology Inc serves two functions: 1) it provides preoperational
information on physical, chemical and ecological parameters for St Lucie
Unit 2; 2) the operational effects of St Lucie Unit 1 on the Atlantic Ocean
are measured. Monitoring programs not defined in the St Lucie Unit 1
Environmental Technical Specifications are described below.

6.1.1.1 Tides

Ocean tide features at St Lucie are described from the unpublished tide
record for Vero Beach, Florida, supplemented by a monitoring program at
the plant site. The National Ocean Survey monitored ocean tides at a
location about one mile north of Riomar, which is across the Indian River

j from Vero Beach. The NOS monitoring station, about 21 nautical miles
V north of the St Lucie plant site, was operated from June 1970 to November

1973, providing a tide record for 33 months of this period.

Ocean tides were also monitored by FP&L at the St Lucie plant site, near
the circulating water intake location from April 1976 to May 1977. Three
float-type drum recording gauges, Leupold and Stevens Model A-71, were in-
stalled in stilling wells which were mounted on the intake warning pylons.
The gauge zero was surveyed relative to the local plant site datum, which
is defined as 1.85 feet below National Geodetic Vertical Datum. Tidal ele-
vation resolution was generally less than 0.1 feet except during brief
periods of heavy swell when some wave effect was noticeable in the rew ed.
After combining the records from all three instruments data recovery was at
least 94 percent during the monitoring interval of May 9, 1976, to May 8,
1977. Data were compiled as a listing of high and low tide elevations
relative to the site datum.

6.1.1.2 Currents

Ocean currents near the St Lucie Unit I discharge were measured by Con-
tinentalShelfAgciates(CSA),Tequesta, Florida, from November 1973
through May 1975 Two General Oceanics Model 2010 film recording
current meters were installed at a monitoring station location 2000 feet

,

i

of fshore , at a water depth of 32 feet below mean low water. Surface
currents were measured with a meter attached to a taut wire mooring 26 feet '

t

N 6.1-1

- . - - -



SL2-ER-OL

above the bottom. Bottom currents were measured one foot above bottom with
the second meter mounted on a concrete block anchor. The tilting vane type
current meters were serviced routinely at 20 to 30 day intervals when film
packs were retrieved for processing. Data recovery was at least 82 percent
for bottom current measurements and 67 percent for the surface record.
Both bottom and surface current speed and direction were listed for 15
minute measurement intervals. After reducing the current data, CSA pre-
sented current speed and direction in the form of joint frequency dis-
tributions for 0.1 fps increments and 30 degree sectors. The independent
distributions of current speed and direction are summarized in Tables
2,4-1 through 2.4-4 to describe seasonal trends and ranges.

Current measurements acquired during a ten day interval in March-April,1977,
wereobtaineda[5gart of a program to evaluate performance of the St Lucie
Unit I di f fuser An array of four in situ current meters was used to
measure mid-depth currents within a one nautical mile radius of the dif-
fuser. Environmental Devices Corporation (ENDECO) Model 105 current meters
were deployed with recording intervals set for one-half hour increments.

6.1.2 GROUNDWATER

The series of subsurface investigations performed to determine the ground-
water environment of the St Lucie site have been described in the St Lucie
Unit 2 Environmental Report - Construction Permit.

6.1.3 AIR

6.1.3.1 Onsite Meteorological Measurements

The onsite meteorological program is designed to provide a dispersion
climatology for use in safety planning of radioactive effluent releases and
as a means of determining the appropriately conservative meteorological
parameters to be used in estimating the potential consequences of hypothe-
tical accidents. Analysis of meteorological data collected at the St Lucie
tower permitted an assessment of the diffusion parameters characteristic
of the site. geinstrument package which complies with NRC Regulatory
Guide 1.23 RO is described in Sections 6.1.3.1.2 through 6.1.3.1.4.

The parameters which are monitored are wind speed, wind direction, tempera-
ture differential (delta T), dewpoint, temperature, barometric pressure and
precipitation. The parameter, heights, and number of sensors installed at
the St Lucie si.e are listed in Table 6.1-1.

6.1.3.1.1 Meteorological Tower

A meteorological tower was erected at the St Lucie Plant site on Hutchinson
Island in "ecember 1970. A 199 foot frame tower is located on site 2400
feet north of the reactor complex. It is situated in an area of relatively
flat terrain characterized by mangrove trees in the range of eight to ten
feet in height. Figure 6.1-1 illustrates the location of the meteorological
tower relative to the rest of the plant site.

6.1-2

-
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. f3
( ) 6.1.3.1.2 Ins t rume nt a t ion
Ns_/

a) Wind Speed

The wind speed sensors at the 32.8 foot and the 190.0 foot levels
are Climatronics F460-WS wind speed transmitters. Each sensor con-
sists of a sensitive three cup anemometer which drives a multi-holed
light chopper in the transmitter. The rotating light chopper pro-
duces an elect rical signal output from a photot ransistor and a light
emitting diode source. The resulting signal is shaped into a square
wave whose frequency is proportional to the wind speed. This square
wave signal is then sent to the translator for conversion to engi-
neering units.

The specifications of the Climatronics model #F460-WS wind speed
anemometer are as follows:

Accuracy +0.15 mph or 1 percent, whichever is
greater

Threshold 0.58 mph

Range 0 to 100 mph

Distance Constant 5 feet maximumrx
!

( Temperature Operating Range -40 F to 120

b) Wind Direction

Climatronics F460-WD wind direction transmitters are used to measure
the wind direction at the upper and lower levels. Each wind direc-
tion sensor consists of a light weight counterbalanced vane con-
nected to a precision low torque potentiometer located in the trans-
mitter. The position of the vane is sensed by the potentiometer and
is sent to the translator as a de voltage.

The specifications of the Climatronics model #F460-WD wind direction
sensor are as follows:

Accuracy +3 of azimuth

Threshold 0. 58 mph

Range 0 to 540

Distance Constant 3.7 feet maximum

Damping Ratio 0.4

0Temperature Operating Range -40 F to 120 F,s
i

k .-~
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The signal conditioning equipment is the Climatronics Model 100078
analog translator. The output of the translator is 0-1.0 volt for
0-120 mph wind speed. Wind direction output is 0-1.0 volt fo r
0-540 .

c) Air Temperature

Two Rosemount resistance temperature sensors Model 104 MB are used
for the direct measurement of ambient temperature and delta T. The
platinum resistance temperature sensor provides an extremely pre-
dictable and repeatable resistive output with changes in temper-
ature. The Rosemount temperature sensors are coupled with Rosemount
Model 414L linear bridges to provide a millivoir output signal with
an accuracy of +0.17 F. Differential temperature is measured
between the upper and lower temperature sensors (0-0.1 voir for
0-100 F) by using a differential amplifier supplied with the con-
trol room equipment for temperature di f ferential. The differtial
output range is +15"F. The heights of each temperature sensor
are given on Table 6.1-1.

The sensor consists of a precision, wire-wound resistance element, a
protective enclosure, a mounting housing, and provisions for elec-
trical connections.

.

The specifications of the Model 104 MB sensors are as follows:

Accuracy +.085 F @ 32 F

Response Time 5.5 seconds

Range of Probes -100 F to 500"F

Resistance at 32"F approx 100 ohms (dependent on
probe)

Radiation Shield under test radiationjntensityof
1.56 gram ca. tories /cm / min,
radiation errars are less than
0.2 r.

Aspiration Rate 10 ft/sec

Operating Temp Range of Shield -40 F to 150 F

Shield Finish highly reflective Dupont polar
white epoxy

d) Rain Gauge

The precipitation sensor is a Belfort tipping bucket rain gauge.
This type of sensor funnels rain into a small receptacle which tilts
when it has received 0.01 inch of rain and another identical re-
ceptacle moves in place ready to receive the next 0.01 inch of rain.
In the process of tipping, an electrical contact is closed momen-

6.1-4
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\
V tarily. A translator card is connected to this electrical contact

and counts the tips by adding 0.01 volts (0.01 inches precipi-
tation). After each I inch accumulation of precipitation the trans-
lator automatically resets the output to 0.0 volts.

Belfort tipping bucket rain gauge (No. 595)

Sensitivity 0.01 inches

Range infinite

Accuracy 2 percent for rainf all rate of

1 in/ hour or less

4 percent for rainfall rate of

3 in/ hour

6 percent for rainf all rate of

6 in/ hour

e) Dewpoint

Dewpoint (at the 34.7 foot level) is measured by a Foxboro Model
2711 AAG lithium chloride dew cell. The range of the sensor is
0 to 120 F; the accuracy is +0.5 F between 10 and 90 percentp) _

is recorded on a Bristolrelative humidity. The linear outputt
U Model 550 Dynamaster analog recorder,

f) Barometric Pressure

A Belfort microbarograph (USWB No. 355-31SW) is employed to provide
a continueus strip chart record of atmospheric pressure. It is

calibrated to within .005 inches (.17 mbs).

6.1.3.1.3 Telemetric and Data Recording System Description

The meteorological data acquisition system for the St Lucie Plant is de-
signed ccordance with the requirements listed in NRC Regulatory Guide
1.23 RO The data acquisition equipment is at the onsite meteoro-
logical tower. The data output of the sensing equipment is routed to
a local recording station located at the base of the meteorological tower.

The six parameters are recorded on individual, single point analog re-
corders. The char; width is 4.8 inches for each parameter. The range for
the wind speed is 0-120 mph. The chart range for wind direction is 540

to eliminate full scale wiping. The delta T recorder has a +15 F chart
-

range. The temperature recorders have a 0-120 F range. The dewpoint
has a 0-120 F range. Chart drive speeds are 1.5 inches per hour.

The following is a summary of the recorders provided in the local recording,.

/ station at the base of the tower:
;
\

6.1-5
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Laboratory Data Control
Model 2802

also Navy I.D. R0-447/CMQ29

a) Wind Speed Recorders (2) - 0-120 mph range

b) Wind Direction Recorders (2) - 0-540 sweep range

c) Dewpcint - 0-120 range

d) Delta T Recorder - +15 F range
_

The telemetry system will be designed and described at a later point in
time.

6.1.3.1.4 Data Reduction

Meteorological data for the diffusion evaluation are presently recorded
on strip charts located in the recording station at the base of the mete-
orological tower. The data are reduced to mean hourly data and placed on
computer punch cards. Present data include:

a) Wind direction for the 32.8 and 190.0 foot levels of the meteoro-
logical tower.

b) Wind speed for the 32.8 and 190.0 foot levels.

c) Vertical temperature lapse rates between the 110.3-foot and
32.8-foot levels and between 190.0-foot and 32.8-foot levels.

d) Ambient temperature for the 34.7,112.0 and 191.9 foot levels,

e) Dew point temperature for the 34.7 and 110.3 foot levels

f) Precipitation at the surface.

6.1.3.1.5 Calibration and Maintenance

a) Wind Direction / Wind Speed Translator System

The translator cards supplying power to the wind direction and wind|

| speed sensors are capable of supplying a "zero" and " span" or " full
scale" output using an internally calibrated voltage, precision re-
sistance or crystal frequency oscillator. Values for the "as found"
and "as left" test are documented for both "zero" and " span" modes
at the remote site. This procedure documents any changes made
during the calibration and readings indicated by the analog system.

b) Wind Direction Sensor Calibration

The bearings in the wind direction sensor are changed every year
with replacement date and sensor serial number documented. The wind
vane is pointed toward a known azimuth and the reading compared with
expected voltage and chart readings. Repeatability and proper
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540 switching of the potentiometer are noted and documented. All
values are checked for readings +5" of known azimuth points.
Calibration is performed and documentation on the "as found" and
"as left" conditions recorded for analog indicator et the remote
site,

c) Wind Speed Sensor Calibration

Wind speed sensor bearings are replaced every six months with sensor
serial number and replacement date properly documented.

The sensor is checked by inhibiting any movement of the cups and
checking for expected voltage and analog outputs. Calibration is
performed af ter noting the "as found" condition. Documentation of
"as lef t" condition is made for the tower site recorders.

d) Temperature System

A variable precision resistance is substituted for each temperature
probe. Factory calibration curves are compared with a five point
resistance test to verify temperature bridge linearity throughout
the system operating range. Values recorded by the digital and
analog systems are documented for the "as found" and "as lef t" con-
dition for each point calibration.

t
e) Delta Temperature SystemN

A variable millivolt source is substituted into the recorder and a
five point linearity check performed against known temperature
points. The calibration is documented at each point with the "as
found" and "as left" values recorded. A comparison is made with the
remote and control room digital and analog recorders with any
changes made during the calibration documented.

f) Dew Point Temperature System

The dewprobe is disconnected and substituted with a variable milli-
volt supply. Probe resistance values are simulated over a five
point linearity range to compare with known expected results. Read-

| ings from the remote site analog recorder are documented in the
- "as found" and "as lef t" mode for the calibration procedure.

g) Deweell Calibration

|- The old dewcell is replaced with a spare dewcell that has been

| cleaned and retrested with lithium chloride (LiC1). Wer and dry
bulb readings are taken with a sling psychrometer to determine dew |
point and compared with the system dew point. Analog recorders in
the remote site are compared with the sling psychrometer and values
documented.

J
1. v
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h) Microbarograph System

The readings from the microbarograph are compared with the test
barometer and recorded. A calibration is performed documenting the
"as found" and "as left" condition. The battery pack voltage is

checked and replaced if below factory specifications of 2.9 volts
dc.

i) Rain Gage System

The ripping bucket is activated several times with the correct
value being verified on the analog recorder. Values are logged and

documented to indicate consistency in readings.

6.1.3.1.6 Data Recovery

two year period are previded on an angl basisData recovery rates for the
in Table 6.1-2. In compliance with NRC Regulatory Guide 1.23, R0 ,the

parameters required for valid atmospheric dif fusion estimates had recovery
rates exceeding 90 percent.

6.1.3.2 Models

6.1.3.2.1 Short Term (Accident) Diffusion Estimates

The objective of this subsection is to describe the methods used to provide
conservative estimates of atmospheric diffusion at both the site boundary
and at the outer limits of the low population zone (LPZ) for appropriate
time periods up to 30 days. The diffusion evaluations for the short term
accidents are based on the assumption of a ground-level release (i.e., no
reduction in ground concentrations due to elevation of the plume).

6.1.3.2.1.1 Diffusion Model For 0-2 Hours

The analytical procedure for evaluating the 0-2 hour accident period is
based ga revision of the model described in NRC Regulatory Guide
1.4 R2 The changes reflect variations in atmospheric dif fusion.

factors that occur as a function of wind direction and variable site
boundary distance. Allowances are made for meandering plumes during light
winds and stable atmospheric conditions The new approach is described in
the Draft Regulatory Guide 1.XXX (1978)

The model is distance and direction dependent. Variability of wind direc-
tion frequency is considered in determining the relative concentration,
X/Q, values. The hourly X/Q values are determined as described in the
following manner.

During neutral and stable conditions when the wind speed at the lower
(10 meter) level is less than 6 meters per second (mps) the relative
concentration is computed as:

b"_I (1)
Q u rl a,y
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V provided it is less than the greater value calculated from either

5" I (2)
Q E (x ,y ,, + cA)

or

E" I (3)
Q u (3r,y g) ,

where,

3X/Q = is relative concentration at ground level (sec/m )
'

r = is 3.14159

= is the hourly average wind speed at the 10 meter level aboveu

plant grade (m/sec).

1 = is the lateral plume spread (m) with meander and building
Y wake effects (m) (a function of atmospheric stability, wind

speed u and downwind distance from the release). For distances
Ma ; where M g a function ofup to 800 meters, 1 =

atmospheric stability and 7tind speed For distances.

greater than 800 meters, I = (M-1) 'y (@800m) * *yy

A = is the smallest vertical plane, cross-sectional area f the
2I building from which the effluent is released (2726 m )

c = building shape factor (0.5, dimensionless)
,

= is the lateral plame spread (m) at agivendistancegd,Y
stability based on logarithmic fit of NRC curves in

is the vertical plume spread (m) at a given distanca, = stability based on logarithmic fit of NRC curves in{87"

During all other atmospheric stability and/or wind speed conditions, X/Q
is the greater value calculated from equations (2) and (3).

Plume meander was accounted for by modifyg the lateral diffusion
coefficient a The meander function (M) is evaluated as follows..

Y

a) For Pasquill stabilities A-C at all wind speeds or all stabilities
when wind speed) 6 mps; M = 1

b) For wind speed n 2 mps; Stab D; M = 2
Stab E; M = 3
Stab F; M = 4
Stab C; M = 6

( c) For 2 mps < wind speed { 6 mps M is evaluated by a curve fitting
technique.

6.1-9

- _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ - _ _ _



SL2-ER-OL

An hourly observation is considered to be calm if the wind speed is less
than the threshold of the wind inst rument s. For calm conditions a wind
speed is assigned equal to the vane or anemometer starting speed, whichever
is higher. A wind direction is assigned in proportion to the directional
dist ribution of non-calm winds with speeds less than 1.5 meters per second.
No substitution was made for missing or invalid data.

6.1.3.2.1.2 Dif fusion Model For 0-8 llours

The downwind centerline relative concent ration of an ef fluent , cont ir.uauc ly
The modelground gvel has been evaluated.released from a point source at

u::ed in the calculations is as follows :

X /Q " __ I (4)
u (wa + cA)a

y3

where,

3X/Q = relative concentration (sec/m )

u = average hourly wind speed (m/sec) at the 32.8 foot level
above plant grade

= the horizontal and vertical dispersion coef ficient s (m),
, Y ,* correspondingtothePasgilstabilitiesdefinedin

Regulatory Guide 1.23 RO from measurements of the
vertical temperature differential

c = building shape factor (0.5, dimensionless)

A = minimum crosg) sectional area of the reactor building(2726 meters

Hourly average winds less than or equal to the starting speed of the anemo-
meter or vane (0.36 mps) were considered calm. The calms were direction-
ally assigned in proportion to the distribution of the lowest (non-calm)
wind speed class by stability class. Eight hour running average relative
concentrations were calculated by wind direction at the exclusion area
boundary and at the low population zone distance.

| 6.1.3.2.1.3 Diffusion Model For 8-24 Hours, 1-4 Days, and 4-30 Days

For the postulated 16 hour, 72 hour, and624hougccident periods, the,

| following equation, from Regulatory Guide 1.4 R2 was used to calculate
the relative concentrations by wind direction at 1.0 mile, the low popula-

| tion zone distance:

x/Qn"I- n 2.032 (5)
n E ii;Da

i =1
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G
wh e re ,

D = distance to point of analysis (m)

n = running average time of 16 hours, 72 hours and 624 hours,
from i = 1 to n

The equation above assumes that the plume meanders are spread uniformly over
each of the 22.5 degree sectors. No wake correction factor is allowed as the
wake ef fect becomes negligible beyond approximately eight hours.

6.1.3.2.2 Long Term (Routine) Dif fusion Estimates1

The long term diffusion characteristics for the St Lucie site were
estimated in a dance with the criteria set forth in NRC Regulatory
Guide 1.111 R1 The analysis was performed using the onsite mete-
orological data for a two year period, September 1976 through August 1978
(see Subsection 6.1.3.1).

Relative concentrations (X/Q) resulting from routine releases were calcu-
lated using a mod n of the puff advection model MESODIF developed by
Start and Wendell -- A ground release was assumed. 'Ihe Start and

n\ Wendelldispersioncoefficientsweg placed with those consistent with
other NRC evaluations from Gif ford Building wake was incorporated'

(
to allow for initial dispersion credit in the building cavity. These*

calculations were made at distances of 0.5, 1.5, 2.5, 3.5, 4.5, 7.5, 15,
25, 35, and 45 miles.

Undepleted relative concentrations (X/Q) were also computed using a
s t rai ght line plume model. The ratios between the X/Q's from each model
were determined and are characterized as the terrain / recirculation correc-
tion factors.

6.1.3.2.2.1 Puf f Advection Model

Spatial variability of stability, mixing height, wind speed, and wind
direction facilitare that the effluent plume from a continuous point
source be approximated by the release of a series of puffs. Each puff
can be modified or advected independently according to the meteorological
conditions of its immediate location. Total integrated concentrations
at any sampling point can be calculated from the accumulated exposure
due to individual puffs as they pass over the point.

instantaneous contribution of an indivi g puff to a sampling point'sThe
total integrated concentration, after Slade , for a ground release, is
given by:

.,

.
X (x,y) = 2 exp _1_ (r ) (6)

'O Q (2w)3/2 2
2 2

( ' r 'z _ 'r _ !
%

i

:
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O
where,

X (x,y) = the instantaneous ground level relative concentration
3

Q at coordinate (x,y), (seconds / meter ),

the standard deviation of effluent in the vertical=

a* direction (meters),
.

the standard deviation of effluent in the horizontal=a
# direction (meters),

r = the distance from the center of the puff to the coordinate
(x,y) (meters)

Using Equation (5), the total integrated concentrations are calculated as:

n J K. L.
D

(x,y)x.,

TIC (x,y) = E E E* E
l (7)

i=1 i=1 k=1 l=1 J L.
1

where,

TIC (x,y) = accumulated hourly relative concent ration at W
3point (x,y), (seconds / meter ),

n = number of sampling hours,

J = the number of advertion steps per hour,

the number of puf fs released up to hour i,K. =

L

L. = the number of samples per advection step j, and
J

X. .kl(x,y) = the instantaneous relative concentration coordinate
Qj (x,y) contributed from puff k, during i, advectiont

step j, and sampling step 1.

This approximation with adequate sampling frequency will converge to the
source at any level of accuracy required (see Start andcontinu g point|

'

Wendell ).

The dif fusion of ef fluents is described by the distance and stability
Because the time history of a puff in-I dependent values of a and a .

cludes spatial and refiporal 6ariations of meteorological parameters, the
value of a# and a cannot be determined as a discrete function of sta-bility and distan$e. These values are determined in a stepwise fashion
according to the general form:

a + aa (8)' =

o

where,

the standard deviation before the advection step=og
(meters),

6.1-12
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(~%d:
aa = the incremental change during the adveerion step,

just completed (meters), and

a = the updated standard deviation following the
i completed advoction step (meters).

Between sampling intervals, it is assumed that all meteorological condi-
tions remain constant. Growth of the puff during this interval then is

'

only a function of stability, total distance moved before the advection
step, and distance increment moved during the advection step. da is
specified by:

as = S (IPAS, DIST + ADIST) - S (IPAS, DIST) (9)

where,

S (A,B) = 10(a(A)+b(A) log (B)+c(A) (log (B)) )
.

IPAS = the l'asquill stability class characteristic of the
advection process,

DIST = the total distance puff has moved prior to
advection step, -

4 .s

I ADIST = the distance increment moved during the5

D, advection step,

a,b,c = are coef ficients dependent upon stability class, '

determined in a manner such that the fungns ,

S (A,B) fits the curves given by Gifford

In a method similar to that of Turner (14) , a at any time and location
is allowed to increase via Equation (8) and Equation (9) until a value
of 0.80 times the mixing height has been reached. At this point, the
effluent is assumed to be' uniformly. mixed in the vertical direction. If
previously values of a already exceed this limit, they are held constant
(i.e., aa= 0); they are not reducedinanymannegcauseanegativewould imply negative dif fusion (Start and Wendell ).

,

6.1.3.2.2.2 Straight Line Airflow Model

The use of a ground-leval release model in calculating the annual average
~

atmospheric relative concentration (X/Q) values was determined by the
meteorological data and the initial plant parameters. Depletion factors

arecguteddirectlyfromdepletioncurvesasaretherelativedeposition
rates For long term, ground level relative concentrations, the plume
is assumed to meander evenly over a 22.5 degree sector.

The hourly relative concentration values are calculated at the sector de-
O fined by the wind direction using the equation:

X/Q = 2.032 -( 10 )
a UD -

6.1-13
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.h e re .

X/Q = relative ground level concentration (sec/m )

= vertical standard deviation of the plume (meters),

u = average wind speed (m/sec)

D = distsnce from the source (m)

lioweve r, with the wake turbulent effect considered, the equation is
revised to:

X/Q = 2.032 (11)

2
2 + cV (uD)a

Y* w

where,

c = building shape factor

V = vert ical height of the highest adjacent building

2
The wake factor cV is limited, close to the source, to a factor of twice

So if [ o < +c the equation is:o . yg

x /Q = 2.032 (12)

3, _uD

(i.e., X/Q is calculated to be the larger of Equations-(11) and (12).

The total integrated relative concentration at each sector and, distance
is then divided by the total number ' hours in the data base.

'

6.1.3.2.2.3 Methods of Depletion and Deposition Calculation

Depleted X/Q values were computed by applying the gletion f actore pro-
vided in Figure 2 of NRC Regulatory Guide 1.111 R1 to the calculated

| t/Q values. Relative ground deposition rates were calculated using the
equation:

|

| D/Q = RDep / (2 sin (11.25) x) (13)
'

where,

D/Q = ground deposition rate

RDep = relative ground deposition rate

x = calculation distance

6.1-14
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6.1.3.2.2.4 Terrain / Recirculation Correction Factors,.

;
There is a distinct dif ference in theory between the PUFF model and the
straight line trajectory Gaussian diffusion model. A continuous release,.

'; is approximated by dividing the plume into a sufficient number of plume
P elements to represent a continuous plume in the PUFF model. Each element

can be modified or advected independently in accord with the meteorological
conditions (wind direction and speed, and atmospheric stability) of its
immediate location. This would account for the temporal and spatial varia-
tions in the airflow in the region of the site. The straight line trajec-

' tory Gaussian diffusion model assumes that a constant mean wind transports
and diffuses plume effluents in the direction of airflow at the release
point within the entire region of interest, i.e., the wind speed and
atmospheric stability at the release point are assumed to determine the

'_
atmospheric dispersion characteristics in the direction of the mean wind
at all distances. Spatial and temporal variat in airflow in the-

region of coastal sites should be incorporated This is accomplished
by the use of terrain / recirculation correction factors (TCF).

The terrain / recirculation correction factors (TCF) were determined as the
ratio between the puff advection estimate and the straight line estimate
in the form:

'O ~X_(x,y)"
- ) - TCF (x,y) = _Q . P (14)
? - -g (x,yy

- _9 .S

wh e re ,
..s

i ~ ~ TCF = terrain / recirculation correction factor at the point (x,y)-

X (x,y) = the annual average relative concentration at point (x,y)
p

Q using a puff advection modeling scheme
, , ,

i..
'

X_ (x,y) = the annual average relative concentration at point (x,y), ,

_
Q using a straight line modeling scheme.*
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6.1. 4 LAND

6.1.4.1 Geology and Soils

The geological and soil studies performed to determine the environmental
impact of the construction of St Lucie Unit 2 have been described in
the St Lucie Unit 2 Environmental Report - Construction Permit . No new
geological or soil studies are currently underway at the St Lucie site.

6.1.4.2 Land Use and Demographic Surveys

6.1.4.2.1 Land Use Surveys

Land uses and land cover within a five mile radius of St Lucie Unit 2 were
determined through photo interpretation and field checks. During the first

week of Oc tober 1978, color infrared aerial photographs were taken at an
altitude of 4,800 feet of the area within five miles of St Lucie Unit 2.
During the weeks of January 14 and March 7, 1979, land uses were field
checked.

Onc e ident i fied , land uses and land cover were classifie d
Professional Paper 964 and the Coastal Mapping Handbook.j ggegg3.ing to USGS' This
system considers land use and land cover. According to the USGS, " land
use re fers to man's activities on and which are directly related to the

artificial constructions covering the land surface" yggetational and
land. Land cover, on the other hand, describes the

This system
uses three levels of classification. Level I is the least detailed clas-
sification; Level III is the most detailed. Levels I, II and III were
used to classi fy land uses for this report.

6.1.4.2.2 Demographic Surveys - Resident Population

Estimates and projections of the resident population have been carried out
by two di f ferent methodologies , one for the area within 50 miles of St Lucie
Unit 2 (Methodology A) and the other for the area within five miles of St
Lucie Unit 2 (Methodology B).

Th e resident population of 1978 was estimated, projections were then prepared
for the years 1980, 1983 (the date of plant start-up), 1990, 2000, 2010,
2020, and 2030. Data used in preparing the resident and transient population
estimates is current to June 1, 1979.

Methodology A: 0-50 miles

Population by annular sector in the region within 50 miles of St Lucie Unit 2
has been estimated and allocated by the technique outlined below,

a) On a USGS map at a scale of 1:250,000, concentric circles are
drawn, with the reactor at center point, at distances of 5, 10, 20,
30, 40 and 50 miles. Between five and 50 miles, these circles are
divided into 22-1/2 degree segments with each segment centered on
one of the 16 cardinal compass points (north, north northeast ,
northeast, etc). Grid cells created in this manner are referred
to as " annular sectors". Between zero and five miles , the area is
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considered as a whole and is not divided into annular sectors,

b) Populatg for each annular sector for 1970 has been derived from
ONSITE , a real-time, interactive computer system that re-
trieves demographic data according to site and study area specifica-
tions. ONSITE is a registered product of Urban Decision Systems
made available through National CCS, Inc. he ONSITE system calcu-
lates population for each annular sector by searching coordinate
MED (Master Enumeration District) Lists (as corrected by Urban
Decision Corp) for centroids of block groups or eng tion dis-
tricts falling within the annular sector specified

c) Adjustments have been made in four annular sectors based on com-
parison of ONSITE data with information provided by county planners.
In each case, 1970 census data and, therefore, ONSITE shows no
permanent residents in places where settlement has since occurred.
Le sectors and adjustments are as follows:

1) 30-40 SW - Ma County: Port Mayaca given a base population
of 40 in 1970

2) 40-50 WSW - G1g County: Buckhead Ridge given 556 registered )
voters in 1977

[9 3) 40-50 W - Highlands Coug Settlement since 1970 of 30 persons
at Rucks Road and SR 70v/i

4) 40-50 NNW - Osceola County: Yeehaw ion in 1970 had a
population of 77; and in 1975, of 97

f

| d) Calculations of projections by annular sector are based on the
of ficial State of Florida projections developed by the Division of
Population Studies, Bureau of Economic and Business Research,
University of Florida at Cainesville, which are the most recent and
widely used population projections in the state. These state and
county projections have been based on a two stage procedure: state
level projections have used a cohort survival methodology; county
projections have applied a ratio-share procedure to state totals.
According to the report which accompanied population projections
released in July 1978, natural increase has played a small role in
Florida population growth. Between 1970 and 1977, net migration
accoun or more then 90 percent of Florida's population
growt h Because net migration levels vary considerably from
year to year, three sets of projections were made , based on high ,
medium, and low migration assumptions. The medium migration assump-
tions , which average out the effects of rapid and slow growth years,
are considered a more accurategdictor of future population than
either high or low projections The medium migration assump-
tions were therefore selected for use in this report.

State projections cover the years 1978, 1980, 1983, 1990, 2000,
() 2010 and 2020. The overall growth rate which the Bureau of Economic

and Business Research applies to counties _ in 2010 to derive projec-
tions for 2020 is used to derive growth from 2020 to 2030. This

6.1-17
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seems reascnable based on the uncertainty of events so far in the
future.

e) Calculation of population by annular sectors between five to 50
miles is primarily based upon the assumption that each annular
sector will maintain its 1970 share of the county population through

2030. His assumption was considered valid for the 50 mile study
area because growth is expected to conform for the most part to
present patterns. The preponderance of population along the
At lantic Coast and to a lesser extent on Lake Okeechobee is ex-
pected to continue due to the desirability of these locations
(proximity to the Atlantic and to Lake Okeechobee), natural con-
ditions (primarily soils suitable for development), and existing
land use and zoning in these regions. Where necessary, adjustments
were made to the assumption that each annular sector will maintain
its 1970 share of the County population. Rese adjustments are
discussed in "f", "g" and "h" below, and reflect known development
trends.

Mien an annular sector includes parts of more than one county, its
population for 1970 is apportioned to each county based on a break-
down of block groups or enumeration districts provided by ONSITE.
Each portion is then calculated as a percentage of the respective
counties' totals, his percentage was applied to the county pro-
jections to determine the portion of the county's projected popula-
tion allocated to the annular sector. All the portions are then
summed to estimate the total projected population for that annular
sector. Le resulting overall rate of growth for the 50 mile radius
area is 121.7 percent or 2.3 percent per year.

f) In order to reflect accurately the development activity in Palm
Beach County in the annular sectors surrounding the city of West
Palm Beach , the total population for all four annular sectors is
apportioned based on the growth rate of West Palm Beach and the
location of housing starts in areas adjacent to the city. De
annular sectors a f fected are SSE 40-50, SSE 30-40, S 40-50, and

S 30-40. He reapportionment is made because it is fe lt that these
four sectors would maintain their 1970 share of total county popu-
lation (48 percent), but that the slow growth rate exhibited by
West l' alm Beach city from 1960 to 1970 (2.1 -percent) would continue
for the built-up area. Since the 1970 Census , housing starts have
proceeded at a vigorous rate in the three surrounding annula
sectors. A map of dwelling units under construction in 1977
shows the residential development taking place on vacant land both
north and west of the West Palm Beach area.

| g) A similar reapportionment is used in the annular sectors surrounding
! the cities of Fort Pierce and Port St Lucie. Between 1970 and 1978,

from 330 tog$yucie's population grew by nearly 1,800 percent,Po rt
6,465 Concurrently, its share of county population rose
from less than one percent to more than eight percent. he location
of the residential development within Port St Lucie city limits was
identified from aerial photographs taken in 1966 and 1969 by the
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Florida Department of Transportation (26) In the annular sectors.

within St Lucie County, population projections were adjusted to re-
flect the increasing share of population held by Port St Lucie.

In addition, in annular sector SW five to ten, a comparison is made
of the number existing dwelling units and built-up land to total
developable land in the annular sector. Land is considered develop-
able if streets are in place. A total capacity of dwelling units
was determined on the basis of existing land devclopment patterns.
From the number of residential units already built, a resident
population capacity of 20,000 persons was estimated.

h) The 1983 resident population was distributed among the annular
sectors to reflect the construction of two development. projects :
Spanish Lakes III and Midport. Specifically, 666 residents were
added to annular sector SW four to five to account for Spanish
Lakes III. Fo r Mid po rt , 4843 residents were added to those annular
sectors which will house this project upon completion in 1983:
187 residents were added to annular sector SSW three to four, 458
were added to annular sector SSW four to five, 706 were added to
annular sector SSW.five to ten, 75 were added to annular sector SW
three to four, 1813 to annular sector SW four to five, and 1604 to
annular sector SW five to ten.

p i) Age distribut ion of the projected population for the year 2000 was
based on the distribution of the age groups under 12, 12 through

- 18, and over 18 in the U.S. population in accordance with 10CFR100,
Appendix D.

Methodology B: Zero to Five Miles

In order to allocate population to the annular sectors inside five miles,
the following procedures have been undertaken: 1) identification and
location by annular sector of existing dwelling units in 1978; 2) develop-
ment of factors to express the relative suitability for development of
annular sectors inside five miles; and 3) the allocation of expected
population growth for the five mile area for the required years to 2030.

a) On a base map constructed from- USGS maps at a scale of 1:24,000, a
circular grid has been superimposed at radii of one mile intervals
(one, two, three, four, and five miles) and 16 sectors of 22-1/2
degrees centered on north. The number of dwelling units was counted
from aerial photographs taken by Aerial Cartographics, Inc of
Orlando, Florida in October and November 1978 and recorded on the
map. Field checks were made in early January, 1979 to resolve
questionable interpretations and to verify multi-family dwellings
and the number of units in them. The number of permanent residents
in major reside ~tial developments such as Spanish Lakes and Nettles
Island have g'grified with inquiries to their respective manage-
ment offices In addition, the number of residentsp

t i anticipated to reside in Spanish Lakes III and Midport was de-

Cl termined with inquiries to the developers and the Treasure Coast
Regional Planniag Council .
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The estimated population for the five mile radius was allocated to
annular sectors according to the distribution of dwelling units ,
the number of persons per dwelling unit, and estimates of seasonal
versus permanent residents.

b) On a base map of the zero to five mile region, areas suitable for
residential development have been identified. Areas considered un-
suitable for residential development inc luded water bodies , FP&L
property and portions of the mangrove areas on liutchinson Island,
the transmission line right of way and parts of the Savannahs
purchased by the State of Florida for conservation on the mainland.

zoning maps ( have been overlaid on the'The most recent
annular sector grid and base map. To determine residential develop-
ment potential, the area zoned for each residential category is
calculated for each annular sector and a dwelling unit density fac-
tor applied. (Dwelling unit density factors are the average of
the range of dwelling units per acre in each class of residential

Imcie County Growth Management Plan
g )use as indicated in the St.The numbers for each residential category in an annular.

sector are summed to determine the total residential development
potential for each annular sector. The se totals are added together
for the entire five mile region. Each annular sector's development
capability factor is the percentage of each annular sector's resi-
dential development potential to the total residential development
potential within five miles.

c) For the required years from 1980 to 2030, the expected increase in
population (derived from Methodology A) is allocated among annular
sectors using the relativ, development capability factors as defined
in (b).

6.1.4.2.3 Demographic Surveys - Transient Population

Figures 2.1-10 and 2.1-1I show total transient population by annular sector
for 1978 through 2030. These estimates and projections have been reached by
estimating the number of tourists and seasonal visitors, the number of par-
ticipants at attractions or events, employment at major industries and
enrollment at colleges in each annular sector.

Methodology for Estimating Peak Daily and Seasonal Transient
Population by Annular Sector

Peak daily and seasonal transient population was estimated for 1978 and
projected to the year 2030 for the area within 30 miles of St Luc ie Uni t
2. Th e 1978 peak daily and seasonal transient population was based on
calculations of the number of people staying in tourist lodgings , c amp-
grounds and with friends and relatives. Those people visiting attractions,
working for major employers within the study area and attending colleges
in the area are listed separately. Th e latter transient groups were not
add ed to the transient population totals shown in Table 2.1-5 and Figures
2.1-10 and 2.1-1 I to pree lude double-count ing.
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Tourist Population'

Inside the ten mile radius, the number of tourists staying in tourist lodg-

ings (such as hotels , motels) and in camygs has been determined by
contacting listed tourist accommodations locating them within
the proper annual sector, and inquiring as to their peak capacity or 100
percent occupancy.

Th e number of tourists staying with friends and relatives within ten miles
of St Lucie Unit 2 has been determined by dividing the total resident
population in each annual sector by 5.09. This factor was derived by

dividing the peak number of visitg o the State of Florida not staying
in motels and campgrounds in 1977 As previously mentioned , the
number of tourists staying in motels, hotels and campgrounds was obtained
by phone survey of listed tourist accomodations. This number was sub-
t racted from the total number of tourists, to obtain the number of
tourist s who stay with friends and relatives. Within the ten mile radius
the number of people staying in tourist accommodations was added to those
staying with friends and relatives, to derive a total peak daily and
seasonal tourist transient population.

Between ten and 30 miles, each campground has been located and its peak
capacity ascertained. For other tourist lodgings, each annular sector was

given a share of the total lodging g s licensed by the State of Florida
for the county within which it fell It is assumed that an annular/m\ sector's share of lodging units was the same as its share of the total

() county resident population. For example, annular sector SSE 20-30 contains
0.089 percent of Martin County's resident populat ion. Therefore, 0.089 per-
cent of the total licensed tourist lodgings in Martin County was allocated
to this annular sector.

Peak occupancy of lodging establishments is calculated at three persons per
unit with an occupancy rate of 100 percent for the peak season. This
occupancy rate is based on inquiries to each lodging establishment within
the ten mile radius.

As within the ten mile radius, the number of tourists staying with friends
and relatives between ten and 30 miles from St Lucie Unit 2, was determined
by dividing the resident population in this area by 5.09. Once again, the
number of persons staying in tourist facilities was added to the number of
persons staying with friends and relatives to determine peak daily and
seasonal visitors for the ten to 30 mile radii .

To proj ec t peak daily and seasonal transient visitors for the required
years to 2030, two methods have been used, one for the years between 1978
and 1985, and one for the years between 1985 and 2030.

For projections to the year 1985, an annual rate of increase of eight
percent estimated by the State of Florida Division of Tourism has been
used. The Division of Tourism projections to 1985 are based, in part ,
on questionnaires administered to tourists arriving by auto and air.

V) Responses to these questionnaires are used to establish annual tourists

j population figures. Projections are then determined on the basis of a
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hlinear annual growth rate reflecting the latest annual increase in tourist
population. Th us , since the tourist popalation grew by eight percent from
19775%)1978, this number is used as the annual rate of increase to
1985 ,

The Division of Tourism does not prepare tourist projections beyond the
year 1985. A second projection method was developed for 1985 to 2030. For
1985 to 2030, a growth rate of 2.1 percent was used which is based on a
linear regression of the historical growth rate of the tourist population
during the years 1970-1978.

Having thus estimated the total tourist population for the required years
between 1985 and 2030, it was necessary to allocate the population to each
annular sector. To d o th i s , it is assumed that each annular sector's share
of c ampgrounds , other touriat lodgings, and persons staying with friends or
relatives would remain the same as it was in 1978. Furthermore, based on

1978 data, it was determined that 27 percent of the total tourist popula-
tion within 30 miles of St Lucie Unit 2 stayed at campgrounds, 23 percent
stayed in hotels, motels or other tourist lodgings, and 50 percent stayed
with friends and relatives. It is assumed that these percentages wculd
also remain constant during the years under consideration.

Transient Population at Attractions and Events

At tractions and events occurring within 50 miles of St Lucie Unit 2 are
shown in Figure 2.1-12. These events, along with estimated and projected
attendance, are shown in Table 2.1-7. At tendance at eve.nts has been pro-

jected at the average annual rate of growth for the entire 50 mile radius;
121.7 percent for the 52 year projection period, or an average annual
rate of 2.3 percent. If a facility had a maximum at tendance which could
not be exceeded, this was left constant. In the future , additional st a-
diums, frontons , civic centers, etc , may be established in the study areas;
but since none is presently proposed, there is no way to predict their lo-
cations or capacity.

Transient Population at Major Industrial Employers and Colleges

Major industrial employers and colleges within 50 miles of St Lucie Unit 2
attract large numbers of people from a large area on a regular basis.
Any employer with more than 500 persons on a shift has been included in
the totals for the annular sector in which it was located. Since expansion
and contraction are difficult to predict, and because none had plans to ex-

pand employment significantly, the number of employees has been held con-
stant throughout the 52 year period. Table 2.1-8 shows full employment and

peak daily shi f t s .

Colleges draw students from the four county area and from around the country.
For Indian River Community College, which has four campuses , the proportion
of the s t ud en t body attending class on each campus is assumed to remain
constant for the purpose of projecting enrollments. The peak daily popula-

tion is estimated by projecting total enrollment to 1983 by five year
growth rates provided by the school. St udent population was interpolated

fo r 1980. Between 1990 and 2030, projections are made by the average annual
rate of growth for the 50 mile area. The number of students attending class-

|
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es on the most heavily scheduled days of the week is used as peak daily(") population. The proportion of total enrollment to peak class attendance in
1978 is assumed to remain constant th roughout the 52 year period .

Methodology for Estimating Transient Population from Transportation

Transient population generated by transportation is comprised of four basic
modes: highways , railroads , waterways , and airport s . Because transportation
is not limited to individual annular sectors , it is described separately

from totals for transient population. In addition, traffic volume numbers

are given by average daily total number of passengers for highway, rail,
waterway, and air traf fic.

a) Highway Traf fic

Between zero and ten miles from St Lucie Unit 2, travelers on m g
roads were estimated from the average daily traf fic count (ADT)
from 1977 at the sampling stations closest to the ten mile radius
(preferably at or just inside the ten mile radius line). Major roads
include interstate highways and state roads. Where ADT counts
separated traf fic by direction of flow, travel into the ten mile
radius area has been used. Where the directions were combined, the
ADT count was divided in half, on the assumption that traf fic is

evenly distributed in both directions. Numbers of vehicles were
Igestimate and then multiplied byincreased by 2.4 percent to a

/ h 2.5 for interstate and turnpike and by 1. 5 for state roads ,,

(, I to achieve the number of passengers on the roads.

Between ten and 30 miles of St Lucie Unit 2, highway passengers have
been estimated for the two major interstates, I-95 and the Florida
Turnptke. The number of persons coming within 30 miles of St Lucie
Unit 2 is derived from average daily traffic counts done by the State
of Florida Department of Transportation. Numbers of vehicles tra-
veling in the direction toward the plant are multiplied by 2.5 pas-
sengers per vehicle to generate passenger estimates.

Projections are calculated by using the expected rate of growth for
the entire resident population for the 50 mile radius to 2030.
Since it is possible that the vehicles counted at one station are
counted at another, there has been no attempt to total passengers,
or to assign persons in transit to an annular sector.

b) Waterway Traffic

Transient population on waterways has been derived from passenger
counts for the Intracoastal Waterway and Fort Pierce Harbor, number

of bridge openings, and operations of locks on the St Lucie C g .
For the Waterway and Harbor, annual total passengers for 1976
were divided by 365 to get a daily average. An average annual
growth rate of 2.4 percent was used to derive estimates for 1978
and for the required years through 2030.

/

i !

e ed from the numberd Estimates of transient population were als\

* and the St Lucieof drawbridge openings on the Indian River
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River The annual number of openings recorded by bridge*
.

tenders was divided by 365 to reach a daily average. An average of
1.2 vessels per opening (based on records of openings and vessels at

Bridge) has been applied to thegber of openings , andthe Roosevelt
then multiplied by four passengers per vessel to arrive at en

average daily number of passengers for each bridge. These estimati-s.
do not include passengers on small craft which can pass beneath
draw bridges.

On the St Lucie Canal (43) transient population has been derived,

from lock tender's records of annual total of vessels. 'Ihe annual
total has been divided by 365 days in the year, and multiplied by
four persons per vessel to reach an average daily number of passen-
gers. On the St Lucie Canal, all vessels are counted as they pass
through the locks.

Projections of transient population at the bridges and on the St Luc ie
Canal are based on the 2.4 percent average annual rate of growth for
the 50 mile radius area.

c) Rail Passengers

Only on 1 line within 50 miles of St Lucie Unit 2 has passenger

service The average daily passenger count in 1978 is derived
by dividing the total passengers for the year by 365 days. Passenger

totals were divided in half g1980 because of anticipated reductions
in Amtrak service to Florida Passenger totals are projected.

at two percent per year from 1980 to 1983; and at the annual average
growth rate of 2.4 percent per year from 1983 to 2030.

d) Airplane Passengers

Airports with scheduled passenger service in 1978 were considered
sources of transient population with> a 20 mileg St Lucie Unit 2.

Only the West Palm Beach International Airport met this cri-

terion (see Section 2.1.2.3.5.4). Estimates for 1978, 1980, 1983,

and 1990 are based on projections of passenger service made in 1975,
and on actual numbers of passengers in 1977. Interpolations have been

made for 1978 and 1983. Projections to 2030 are based on the average
annual growth rate of 2.4 percent for the 50 mile radius resident
po pul a t ion . Total passengers per year have been divided by 365 to,

reach the daily average number of passengers.

6.1.4.3 Ecological Parameters

Beach surveys for nesting sea turtles have been conducted May through
August in alternate years since 1971. A count of nests created the previous

night is performed in nine, 0.75 mile long sampling areas each Monday
through Friday during the nesting season. Each weekday night, adult females
crawling on the beach to nest are tagged for the future identification.
Tagging is done af ter egg laying commences to avoid alarming the turtle.
Subsequent occurrence of the tagged turtles on the beach are recorded by

| date, location and pesting success.
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' N _, The species of turtle making the nest is determined by the size and patterns
of the nesting crawl and the nest is recorded and marked with a numbered4

stake. Ne st suf fering predation are recorded by stake number. False (non-
laying) crawls are also noted. In addition to the nest counts in the sample

area, the entire island is surveyed - for leatherback and green turtle nest .
The occurrence and locations of leatherback and green turtle nests are trans-
mitted to the Florida Department of Natural Resources for possible egg re-
moval and " head-starting" programs.

,

Capture and removal of turtles entering the St . Lucie plant intake canal is4

performed on weekdays throughout the year. Turtles are identified, weighed,

measured , examined for general health and condition and released.

6.1. 5 RADIOLOGICAL MONITORING
,

The objective of the environmental radiological surveillance program is
to compile sufficient information to permit an accurate prediction of the
impact which could be caused by a known discharge of radionuclides into the
environment. This capability for prediction of the impacts of a discharge
will permit FP&L to accurately estimate the effects which could result from
the small quantities of radionuclides released during the operation of
St Lucie Units I and 2. In this way, technical specifications can be'

established which will ensure that the radiation protection guidelines for
of fsite human exposures to radioactivity, set forth in 10CFR20 and

;

f '*g Appendix I to 10CFR50, will not be exceeded.e

'/ The St Lucie Unit 2 preoperational program is the ongoing monitoring program
for St Lucie Unit 1. The St Lucie Site program satis fies the individual
requirements for each unit and af fords a continuing and comprehensive asses-
sment of the radiological characteristics of surr'ounding areas. This
ongoing program is described in detail in the St Lucie Unit 1 Environmental
Radiological Technical Specifications.

.

5

|
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i TABLE 6.1-1t

:
METEOROLOGICAL SENSOR HEIGHTS ON THE ST LUCIE METEOROLOGICAL TOWERI

I

Parameter Height (feet)
{.i
|

{ Lower Upper

i Wind Speed 32.8 190.0
:

! Wind Direct ion 32.8 19 0.0
I

Lower Middle Upper,

s

] Ambient Temperature 34.7 112.0 191.9
: ,

'i

Delta Temperature 32.8 110.0 19 0.5,

s,
Dew Point 34.7 110.3

i
Precipitation Surface,

!

!

O
.

4

I

!

!

!
J

: >

d

!

'
i

'

!

,

!

.
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i TABLE 6.1-2 '

t

DAT' RECOVERY RATES, PERCENTd

i

Parameter Data Period
,

i

! 1976-1977 1977-1978 1976-1978

i
Dry Bulb Temp 95.6 96.5 96.12 ,

'

| (34.7 ft) ,

!
Dry Bulb Temp 95.6 94.7 95.2 r

i-

! (191.0 ft)

Dew Point Temp 95.5 96.4 96.0 |;

| (34.7)
!
: '
i Precipitation 89.7 96.7 93.2

I Wind Speed 94.8 98.9 96.8
; (32.8 ft) :
i
'
i Wind Speed 96.5 98.4 97.4

'

i (190.0 ft)
}
j Wind Direction 91.9 96.7 94.3

(32.8 ft)
1
' Wind Direction 95.0 98.0 96.5
!- (190.0)
i
: Joint Stability 90.5 96.5 93.5
|- and Wind
' (32.8 ft)
i

! Joint Stability 93.4 97.8 95.6
j and Wind
j' (190.0 ft)
t

i
|

b
3

!~

|-
,

s-

-

I

i

! '

!
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6.2 APPLICANT'S PROPOSED OPERATIONAL MONITORING PROGRAMS

'

6. 2.1 OPERATIONAL NON-RADIOLOGICAL MONITORING PROGRAM

The non-radiological environmental monitoring programs presently underway
at the St Lucie site are described in Section 6.1. These St Lucie Unit 1

,

L

operational monitoring programs are also the preoperational programs for
St Lucie Unit 2. The scope of these programs is not expected to change
when St Lucie Unit 2 becomes operational.

6.2.2 OPERATIONAL RADIOLOGICAL SURVEILLANCE PROGRAM

The environmental radiological surveillance program for the St Lucie site
is described in Section 6.1.5. The operational program for St Lucie' Unit 1
is also the preoperational program for St Lucie Unit 2. The program will
remain. unchanged at the startup of St Lucie Unit 2, unless modification is
required as experience is gained.

E

i

I

>

f(
6.2-1
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\IQ 6.3 RELATED ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

The Florida Power & Light Company is aware of several investigations under-
taken near the St Lucie plant site. These studies have been performed by the
following groups: Florida Department of Natural Resources; Harbor Branch
Foundation, Ine; and the Smithsonian Institution, Fort Pierce Bureau. These
programs are briefly described below.

6. 3. I FLORIDA DEPARTMENT OF NATURAL RESOURCES

Since 1971, the Florida Department of Natural Rasources has collected marine
turtle eggs from various Florida beaches , including Hutchinson Island.
Hatchling marine turtles, mostly the green turtle (Chelonia mydas), were

locations in thg goutheastern United States , and thenreared at several

II,0ggreenturtlereleased at about one year of age To date, about

yearlings have been released, with more than 90 recaptures .

6.3.2 HARBOR BRANCH FOUNDATION, INC.

The Harbor Branch Foundation, Inc has investigated the ichthyof auna of east
central Florida, including the Indian River lagoon near the St Lucie plant.
The purpose of this study is to provide an updated assessmen f the fishes

of the Indian River region, related to regional physiography In ad-.

dition, currents of fshore of Hutchinson Island were monitored during 1976.
A report on current structure was prepa for the Harbor Branch Founda-
tion, Inc. by a consultant, R M O'Hagen

6.3.3 SMITHSONIAN INSTITUTION, FORT PIERCE BUREAU

For two years, the stomatopod and decapod crustaceans associated with
sabellarid worm reefs on the east central coast of Florida were investi d.

One of the reefs studied , Walton Rocks , is near the St Lucie Plant site

,b
;G

6.3-1
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6.4 PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE DATA

The operational program for St Lucie Unit I has been in ef fect and is the
preoperational program for St Lucie Unit 2. Appendix A to Section 6.4
presents the results of the environmental radiological surveillance program

'

for the St Lucie site for 1977 and 1978.

!

6.4-1
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SECTION 6.4

APPENDIX A

|
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!
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!

ANNUAL ENVIRONMENTAL RA_D_I.G.IA. ).G.L.C.A_L_.
e
'

MONITORING RE_P_O_R.T.-

For the Period:

January 1977 to December 1977

January 1978 to December 1978
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1. Introduction
,

/''N This report is submitted in accordance with St. -Lucic

() Plant Technical SpeciCications' Section 5.6.1.b.

All environmental sampics were collected and analyzed
during this reporting period in accordance with require-
ments of St. L*.:cic Plant's: Technical Specifications. The
minimum frequency of collection a.nd atalyses for specific
radIonuclide species as required.by these specifications
have been met or exceeded.

'

.

No harmful effects or evidence o'f irreversible damage to
.

the environment or to the health and safety of individuals
or population groups in the regions surrounding St. Lucie
Plant have been detected by this monitoring program.

In addition to the Environmental Radiological Monitoring
data, this repart includes information about the semi-

2annual census for 500 ft gardens and milk-producing
animals.

2. The Monitoring Program

Analytical Responsibility

Environmental radiological monitoring at St. Lucic

['N -}
.

Plant is carried out by the Orlando Radiological
Laboratory of the Department o.f Health and Rehabili-
tative Services of Florida (DHRS) personnel..

Number of Samples Analyzed
.

A total of 1,594 analyces on samples collected from
25 different 1ccations were performed during the
period of this report. TABLE 1 summarizes the mean
and range values of these analyses.

Split Sample Analyses

At least 20 of the samples collected have been
analyzed in the DHRS/ERDA Split-Sampling Program.

3. $ valuation of Data
.

. Except as noted in TABLE 1, none of the sampling locations
uded'in une envitoniaental todivio9 cai .uai.itoring pccgcmn
showed evid2nce of having significant concentraticas of
a particular radionuclide in a specific samplc material
much higher tbca the observed mean for that radionuclide
at all sampling locations. F.ost of the data reported

n-s_-
.

I

6.4 A-3
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reflect conccatration idereascu as a result of fallout
from the Chinese bomb tests of 1977.

Trcnd plotti ng of our . particulate and direct radiation
data ::cveals no plant-related variations. Also, all
data have be~en evaluated uith respect to pre-operational
data and have been found to be within the +2a limits
observed for these pre-operational data. Eomparative
data obtained in the assay df control samplos also appears
in TABLE 1.

4. Non-Routine Reported Measurements
'

Following the release of water from the Refueling Water
Storage Tank (RMST) to the Settling Basin (on site) on
4-12-77, a series of special samples were collected frca
the Indian River; the ocean east of the. intake canal;
the ocean east of the discharge canal; a well at a
residence on Indian River Drive, west of the plant; and
a sample of soil alongside Highuay A1A, cast of the plant.
These samples were analyzed by DHRS and the analytical
resulte sho'.:cd "no detectable" radionuclides of those that
could have bean associated with the nWST release.

.

Following the September-October Chinese weapons tests,
air particulate filters from 3 sampling locations and
a milk sar.ple vere collected and analyzed. 1"'Ce, l''Ru,
and 18)I'wcre detected and appeared to be from the Chinese
weapons _ tests.

5. Dairy Mcrd, Ccat, and Garden Census

Ex A dairysherd census was conducted in January and in August
~

during 'this report period. The nearest dairy is west of'

the plant site (260*; 14 miles). ' Data obtained in the
assays of samples collected at this location are reported
in TABLE 1.

One milk coat has been found'at a location SU of the plant
site (220*; 2.2 miles). It prcduccs negligible amounts of

| milk.

An acrial garden census in April 1977 showed that there,

2were several'500 ft gardens within approximately 5 miles
,

of St. Lucie Plant. Collard grcens were sampled at 7609'

Tndian.. Ri ver Drive .- 'TF, 2 miles. F.esulte c2 thcs:-
,-

'

analyscc appa2r in TADLE 1.
.

6. During this period, the environmental radiological-
monitoring program has found no evidence that the-

#"
: - m. -

' ' onorations of FSL Unit Mc. 1 contribute harr.ful ef fects
'7, o'r irreversible damage to eith'er the environment or.toI

"* the haelth nnd saf ety cf indi*.sdaals cr.d pcparation groups.
- in the regions surrounding St. p:cic P'.anr."'

,,, .. ,.,
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|

tecattoa'I 1

Analysts |I
,

,},,!8%-ber of Locatiens Sa:rple Location ?

I'e.!!ve or l'attway ,

'D!stu.ce and Direction T.can !!ange .<ean I *arge j Measr.for Sites Samics Analyses P.can ] |langeS unled Inft
'

,

.- .

!
|

|5 T: W 5T2!AU

f
.0

iIJ5E |
-

UI OI 20-35(Ido: Controt-Davis |72 23-35 22i 5.1 Pilk pct /1 3 "Cs 2 35 3G .18.4 1:D-35 ,

y4hry.Coyntonteach.55E. t}.
-

.

- 55.3 miles 1j ,

UI 8-j "Sr 2 36, 35 .ND ?:on: . ED 4
. ,

U)
f. | "Sr 2 36 36 ~s 1.3-3.G rur.e 3 2-4,

,
. . .

UIj 1811 | 2 36 35. ? ND-1.5 ::oce . . 2* N3-2 i
s ! | |

'

'5.2.1 Fcod-Citrut u'.1/kg' "Sr 7 7 7 f:D une || . ;
1 ..

'

I
. "Sr 7 7 7 27.5 11-4G ti-22: Lentz Groves; t:51 38 37-39 :'

Z d.' 5.5 niles

I I'-23: !<ontauk Graves, 46 45-47 g.

i ; l'5T; W. 4.7 miles s
*

*
'

|
1 !

|.

! .I M-24: Poster Croves. US 1 : 41 4."- 4*. |
*

.

| | G.".' 5.35 miles I
*

o

' N ~

320 30c.400s 5.2.2 feod-Lesff, urt/Kg 1"Cs 1 1 1 320 300-340 4-11: 7C03 Indf an River
Vecetanics [iriW 1:5'!. 2 miles *

| DI
| 5.3 soil plt /Kg 8 " Cs 6 6 6 367 f0-1500 H-31: Entomo!ogy Lab, 420 330-450 420 390-450

! '.'_ero Ecacn; Er.'.f.19 miles. -

.|
-

, *

M-0_3,: FPL Substation, 1<00 1300-
*

.

v: cst of US 1;.1 N. 5.7 sti.les 1500 '- .
'

! t

i_ | | -. !
- . . - .

l
f

-

1

'f

.

-. ._
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toce!!on with Hin'ies'. Pean Control 'erS 2'
f IAll Indicator tecation *I Q*'

.

er cf bica tions Safple Location

for Sites Sampics Analyses !r.e.in Range Distcece and Otr'ection - 'ean. :tante :.'esn i .'.anse j ye. st. c.hdiue or Pathway Analysis -

Sa-91ed | L*n' t;
,,,:-- ' *

SM1. (cont'|d) |

IDI !5.3

8"Ce 6- 6 6 125 NO-000 H-06: FPL St:bstatten, 700 500-900 ND **

rest of US 1; WW, 5.7

|I .iles
' -

.

j g

| "Zr 6 6 6 195 !;0-690 H-08: FPL Substatton, 620 500-690150(b) 100-200 '

* - i. ~:.E of US 1; kT..', 5.7 -
'

[ mtics , ,
;.

g ;
.

I
E 11- 0 9_: FPL Substation. ~230 .200-260'

:nt of US 1; SSW, 7.3.i ,

; *iles

j
.

N0(b) I*

! s'$r 6 6 6 'NO f:one *

l
IDI 00-160 i

| "Se 6 6 6 22 ND-160 H.-32,: Entomology Lab, 120 00-160 120*

iAro Deach; NW,19 miles

I l !
'

.

e i
. *

.
?.0TrS:

'

(a) Data abse rve! during Ap{ll, May and Octobjr influencej by fal out from thinese weapon tests. '

B 19 efics,

(b) * H-32: Se; art'ent of lica th and l'.chabilitajive Servica Entomo ocy Laborttory East of U.S.1. Verf eac ; NM',~ 3

I (c) All ! >d!"idu 1 stations were not -detectable; only the weekly ceposite of 10-16-77 gave a concent, ration,of 0.16+0.01h.!/m.|
,

e- - -

anly composjtes of (ctober shg;wed evidence of,ead ocuclides("Zr, 8"Ce, "'Ru), which arc
indicative of Colnete wea,non testtAll oth..r monitors, ot5:cr than ccktrol, had a rtan of 4|4 prce/Pr'and a r:! (d) pg:{!:D.

(e) itits s on tor is located' cit /near natural radioactivity depotit. *

. of 3.f t.s 5 9 prem/hr. ,

(f) 8H pr-se't ift April-June only w' th a ocan af 2503 pCi/1 and a cante of LOO-4400 pct /1. ,
*

1

| 1 (cnntinued) . ,
-

,

. . - , , _ . . - . _
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All Indicator Lecatten with Hinkest "ean controi " .- d e r o '.

..

* . Locatfo3'I c',[.[|{'(*.Yumbec of Logtlees Sa71e Location I *I !'ed!p or l'attway Analysis
iam?cd , Unit for Sites Sarples Analyses Peu itarge Distance and Direction !!ean ' Range Pes i j .i.,r;e | Feat e e

,

a
i=-_-

-

t
* .

PdfE5 (cont'd) i
;

.

(g) Carwa spectrp1 analysts Indicates only nat ural radfoactivitio .g

(h) One s|Vple o*ily; unclas:,f fled f 'Sh. Flore Cetected In a sempk of cullen..

*

(1) Two sprples .)f eullet.
(J) Contr'ol san.o le is if-40 Davis D< f ry, Boynton Deach, S.iE, 55.0 miles.'
(k) Collahdarteks.

*
.

Y |I
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1
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1. Introduction

This report is submitted in accordance with St. Lucie Plant
r"% Technical Specifications' section 5.6.1.b.
( )\- All environmental samples were collected and analyzed during

this reporting period in accordance with requirements of
St. Lucie Plant's Technical Specifications. The minimum
of frequency of collection and analyses for specific
radionuclide species as required by these specifications
have been met or exceeded.

No- harmful effects or evidence of irreversible damage to
the environment or to the health and safety of individuals'
or population groups in the regions surrounding St. Lucie
Plant have been detected by this monitoring program.

In addition to the Environment Radiological Monitoring
data, this report includes information about the semi-annual
census for 500 ft2 gardens and milk producing animals.

2. The Monitoring Progran '

Analytical Responsibility

Environmental radiological monitoring at St. Lucie
Plant is. carried out by the Orlando Radiological

. ,

g''y Laboratory of the. Department of Health and Rehabili-
!,v) tative Services of Florida (DHRS) personnel.

Numb'er of Samples Analyzed

A total of 1,174 analyses on samples collected from
,

25 different locations were performed during the
period of this report. TABLE 1 summarizes the mean
and range values of these analyses.

,

Split Sample Analyses

At least 20 of the samples collected have been
analyzed in the DHRS/ERDA Split-Sampling Program. '

.

3. Evaluation of Data

Except as noted in TABLE 1, none of the sampling locations
used in the environmental radiological monitoring program |
showed evidence of having significant concentrations of |
a particular radionuclide in a specific sample material
much higher than the observed mean for that radionuclide

| at all sampling locations.

/'~N Trend plotting of our particulate and direct radiation
(''') data reveals no plant-related variations. Also, all

data have been evaluated with respect to pre-operational
data and have been found te be within the +2a limits observed
for these pre-operational data. Comparative data obtained
in the assay of control samples also appears in TABLE 1.

6.4A-12
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4. Non-Routine Reported Measurements

Following the March Chinese weapons test, a weekly cenposite
of air particulate filters and a milk sample were collected

131and analyzed. I was detected and appeared to be from the
Chinese weapons tests.

5. Dairy Herd, Goat,. and. Garden Census

A dairy herd census was conducted. in February and in August
during this report period. The nearest dairy is west of the
plant site (260*); 14 miles) Data obtained in the assays |
of samples collected at this location are reported in TABLE 1. |

One milk goat has been found at a location SW of the planc
site (220*; 2.2 miles). It produces negligible amounts of
mil?c. ~

l

An terial garden census in March,'1978 showed that there
2were several 500 ft gardens within approximately 5 miles

of St. Lucie Plant. Collard Greens were sampled at 7609-
Indian River Drive; WSW, 2 miles, Results of these-

"

analyses appear in TABLE 1.

6. Conclusions

During this period, the environmental radiol'agical monitoring
program.has found no evidence that the operations of PSL

' Unit No. 1 contribute harmful effects or irreversible damage
to either the environment or to the health and safety of
individuals and population groups in the regions surrounding
.St. Lucie Plant.'

|

| -

.

.

.

6.4A-13
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TABLE 1

ENVIRONMENTAL RADIOLOGICAL 110NITORING PROGRAM St#fMRY

NAllE OF FACILITY st. 1.ucie Flant Unit 1 DOCKET NO. DrR-67

LOCATION 0F FACILITY Nutchinson Island. FL REPORTING PERIOD 1-01-78 to.12-31-78
.

Location with Highest kan Control Number of. All Indicator
Nuwber of Locations Sagle Location Location (s) N e

,

gFledium or Pathway Analysis .

Samnled Unit for Sites Samples Analyses Hean Range. Distance and Ofrection llean Range Hean Range Measurements

*1.0 AIR FITTERS ,
,

,

I
1.1 Air Particu- PC1/m' G8 9 474 474 0.05 0.005- H-32: Entomologyi,ab. 0.16 0.07- 0.05 *I 0.006- .H6asurmente

lates 0.27 vero Beach; NNW. 19 0.23 0.14
~

cited in their
*

miles report

1 9 474 474 ND(I)1.1 Airlodines pC1/m 3 888 None
,

'

1.1 Casema sean pC1/m8 y 9 108 108 ND Non6
(monthly . ,

composites .

of filters)
m .

1.1 ,Sr"*" .
pCi/m' "Se 9 36 36 ND None*

p ,

Anstnis ofT "sr 9. 36 - 36 ND None
* *

Filterg
e composites

I*I1.2 Direct paenAir y 9 72 72 6 4-20 n-12: FFL Substation. 19 17-20 5,

Radiatica Stuart. Florlds; 5. 12
, *

- miles
.

.

>

e

.

, .

. .

.

S 8

f

I

|

i
i
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Location with Hiohest Mean Control Number ofAll Indicator
8.ecation(a) Nn eNumber of locations Sample Location *

Pedium or Pathway Analysis'

g
Sar. pled Unit for Sites Samples Analyses Mean Ranga Distance and Ofrection llean Range 14ean Range Measuree:ents,

|

2.0 . WATER ,

,

8
~

2.1.1 Discherme pC1/1 5 1 12 12 263 <200- H-36: On site, Die. 263 <200-
Canal -

. 960 Canal, vest of A1Ag 960 :.

*ESE'O.19 milee !

. "Sr 1 12 12 ND None
,

*

"Sr
,

1 12 12 ND None*

R 2 24 24 '' I
water ~

<200 ") |2.1.2 Ocean pC1/1 8 (200 None
-' '

.

"8r 2 24 24 ND None ND
,

|
.

,

"Sr 2' 24 24 N6 None
'"

3D<

>
72.1.3 Estaurine pCi/1 58 1 .4 4

*(200 None*.
,

[ water
,

1

,

s2.2 Cround PC1/1 n 1 4
,

4 <200 None *

"***' "'II
CS-DS 1 4 4 <1 ND-3 II-30; Residence. <1 N5-3

Indian River Drive.

08-UDs , 1 '4 4 ND None

2.3 fotable PC1/1 5 3' 12 12 NO Mone
8

Water

08-Ds 3 12 12' <1 NO-9 N-11 St.'Lucie County 3 30 9 .

Ilealth Dept,., Ft. Pierce..

FL

CS-Uns 3 11 11 . ND , x,on.,

'

...
'

4

1

I
?.

!

- - - - --- _ _ - . _ _ _ _ _ _ _ - _ _ _ -
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Location with Hlchest Mean Control Number ofAll Indicator
Number of locations Sample Location Location (a) .N r ne

Hedium or Pathway Analysis p9
Sampled !! nit for Sites Sa:ples Analyses Mean Range Olstance and Direction I:ean Range llean Range Measurecents !

' "

3.0 BOTTOM -

SEDtKENTS

3.1 Discharme pci/kg ''Sr 1 2 2 ND None
canal

"Sr- 1 2 2 ND None

co 1 2 2 '70 ND-140- 11-36: On Site, Dis. 140 10-140se
,

Canal, West $f A1A;
ESE, 0.19 miles

3.2 ocean sci /kg "$r 4 5' 5 ND' None ND *

"sr ,4 5 5 hD None ND(*}

3.3 Brach >Ci/kg "Sr 3 6 6' ND None ND("}
m Send
* "Sr 3 6

,

6 ND None ND
*

.

O

e

b

9

<=

G

O

9
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All Indicator location with Hf chest Hean Control Number of
Number of Locations Sample Location location (s) NnHedium or Pathway Analysts e

Samoled Unit for 5ftes Samples Analyses l'ean Range Distance and Direction llean Range 14ean Range Measurenaents

.

4.0 AQUATIC
BIOTIA

4.1 Crustacea (0 PCi/kg "Sr 2 3 3- ND None ND(*}
"Sr 2 3 '3 ND , None ND(*}

4.2.1' Fish . PCi/kg "Sr 2 3 3 ND None ND(*}
Carnivore

"Sr 2 3 3 ND None MD *

4.2;2 Fish - PC1/kg "Sr 2 4 & ND None
*

teerbivore ,85r 2 4 4 '3 ND-13' II-32: Entomology Lab 3 13 13("Il * Vero Beach, NNW, 19* *
,

miles

'n
? -

C. -

i

.

e

.

A

4

0

4

. . _ . _ . _ _.__ _ _ . _ _ . _ _ _ . _ . _ . _ . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _
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,' Ai1 Indicator
location with Highest Hean Control Mus6er of'

,

Number of locations Sample location location (s) c e
-

Hedium or Pathway Analysis
Sampled Unit for Sites Saaples Analyses Hean Range Distance and Direction llean Range Hean Range Measurements

'

5.0 TERRESTRIAli , .

BIOTA

I30 *I ND-64 30 *) N3-64I8885.1 Milk pCi/1 Ce 2 36 36 21.6 ND-64 M0: Control-Davie,

Dairy Boynton Beach,
*SSE, 55.8 miles. .

"Sr 2 36 32 3 2-3' II-40 " " " " 3 3-

.

"Sr 2 36 32 ND None ND(*} -

b 11-038.Headowbrook Dairy 41 ND .91 41('I ND .368881 2 36 32 <1 ND .91, ,
14 miles, SSW

1

5.2.1 rood.(8} pC1/kg "Sr 7 7 7 ND None
"I'"* '*

c "Sr 7 7 7 22 10-32 It-22: Lents Croves. 32,

US 13 SSW 5.5 alles*
! ,

T 8 "Ce 7 7 7 "13 ND-90 H-24: Poster Croves, '90
*

.
*y "

US 13 WNW 5.35 ellas'

,

5.2.'2 rood @ t.e&f, pCi/kg ce 1 1 '1 ' 330 H-41: 7609 2ndian River 330"ist $

Venetables Drives WSW, 2 alles-
.

'

"8r 1 1 1 43 H-41: 7609 Indien River
Drive 3,WSW, 2 miles,

"Sr 1 1 1 ND None
*

.

-
.

:
i

k

4

1
!

I

i

,. _ _ . _ . _
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All Indicator Location tvith Highest Mean Control NUdtr Of
Location (a) tj'nMuder of Locations Sample Locatica *

F.edium or Pathway Analysis
$ angled L'nf t for $ltes Samples Analyses Mean Range Olstance and Otrection llean Range Hean Aange Measures:ents

,

;,

I I

(a) H-32 Deparrment of Nealth and ,Rehabil: tative Sei vices, Estosology, Laboratory, East of U.S. 1, Vero Benei , ' NW, 19 mil re
,

(b) ND: None det actable
,

(c) Blue Crab'
'

i

(d ) Mullet

(a) Control sompte is M 40. Davis Itairy, 54 ynton Beach. 853 *35. 1 miles
.

| .

; (f) Two samples d retroye I in Lab Ac< Ident

(g) Crapefruit, CLtrus, '> ranges .

.C (h) Turnip Creens'

' s,

$ (1) All analysis are : ron-de tectab ;e excep : for week of March 21 , 1978 Weekly caiposite for that week gave Iodini conceiitration
3

Q of 0.07,+0.02 pC1/m <'
.

i'
(j) All analysis but two were non-d etectabl i for Iodii's 131. Thc u 03 mi:.k sample. :he week of 3-10-78 had a conceni.raticaqof 0.91 4.46 pC1/ t .

. -

.

Ob .

;-
. .

.

.

k

*-* .
, . ,

Og .

e .,

$

!
a .

,

e e

t

I

l
.

1

1
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,) 7.1 STATION ACCIDENT INVOLVING RADIOACTIVITYs

7.1.1 INTRODUCTION

Accidents which cause concern from the environmental protection standpoint
are thore which might result in an uncontrolled release of radioactive
materials to the environment . Numerous barriers and features are provided
which guard against accidental or uncontrolled releases of radioactive
materials from the plant. These barriers are 1) the sealed metal cladding'

tubes which contain the fuel pellets, 2) the reactor coolant system which
encloses the reactor, 3) the containment which houses the reactor coolant
system, and 4) the shield building which encloses the containment. Add i-
tional protection of the public is provided by safety features which con-
trol the release of radioactivity in the event of an acc ident , and the site
location, which further reduces the potential ef fects to the general public

'

of an accidental release of radioactivity.

7.1.2 ANALYSIS OF ENVIRONMENTAL EFFECTS OF ACCIDENTS1

Vic classification of accidents and incidents follows that of NRC Regulatory
Guide 4.2 Rev 2 (1976) " Preparation of Environmental Reports for Nuclear
Powe r Pl an t s" . Viis variety of accidents and incidents has been analyzed,
covering a wide range of severity, to facilitate an assessment of environ-
mental risk. Table 7.1-1 summarizes the events which were considered. Diese

' represent a spectrum of events from relatively minor to the most severe whichps s

g ) are post ulated in NRC Regulatory Guide 4.2, Re v 2 ( 19 76 ) . Calculated re-
%d suit s of thhse events are shown in Table 7.1-2 in terms of exclusion area3' boundary and integrated population doses. Details of the parameters used

for each accident are included in the discussion of that event..

7.1.3 DOSE CALCULATION METHODOLOGY

t Die radiological impacts of the postulated events are evaluated in terms of
the radiation doses delivered to individuals and to the population as a
wh o le . Miole body doses due to external exposure and thyroid doses due to
inhalat ion are calculated for: 1) an individual at the exclusion area
boundary and''2) the population within 50 miles of the St Lucie Unit 2'

47 site. The calculated exposures are limited to whole body and thyroid aland
because these are the critical organs of exposure for the radionuclides of
poteintial concern.

Tie individual doses have been calculated using the following dose models:

Thyroid Dose (rems) " $B 3 T Qi
;

i

i=1 9

n xWhole Body Dose (rems) = E WQiip
3individual breathing rate fo r an ad ul t ; taken as 20.0 m / day.B =-

n
{ h

th,j/ T = thyroid dose conversion factor for the i iodine iso-(
g

t op (gtven tn Table 7.1-3)

,

7.1-1

.
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W = whole body dose conversion factor for the i gas iso-

tope (given in Table 7.1-3); this factor is based on
immersion in a semi-infinite cloud of gamma emitters.

th
Q = amount of activity of the i isotope released; for

i Class 1 through Class 7 accidents , Q. is equal to the
total release for the inc ident ; for Elass 8 accidents ,
Q. is calculated for a time period of 30 days, which is
elfectively the entire release associated with a Class 8
accident.

X_
the atmospheric dispersion factor (sec/m ); these values=

Q have been calculated using onsite data at the 50 percent
probability level and presented in Tables 7.1-9 through 7.1-13.

Population doses were calculated using the projected population for the
year 2000 which is presented in Section 2.1.2.

7.1.4 CLASS 1: TRIVIAL INCIDENTS

Pursuant to NRC Regulatory Guide 4.2, Rev 2 (1976), Class I accidents have

not been considered here. These low level releases are evaluated as routine
releases and are included in the plant release source terms discussed in
Section 3.5. The environmental consequences of these low level releases
are given in Section 5.2. In all cases, the resultant doses are well within
the requirements of 10CFR20 and 10CFR50.

7.1.5 CLASS 2: SMALL RELEASES OUTSIDE CONTAINMENT

Pipes, valves and flanges of systems containing fluids or gases with poten-
tially significant radioact ive concentrations are designed, fabricated and
erected to minimize leakages that may occur during normal plant operations.

Although constructed with the intention of having no leakage , wear and use-
related activities can cause small leakage source terms. These low level
releases are evaluated as routine releases and are included in the plant

release source terms discussed in Section 3.5. The environmental conse-
quences of these low level releases are given in Section 5.2. In all cases
the resultant doses are well within the requirements set forth in 10CFR20
and 10CFR50.

7.l.6 CLASS 3: RADWASTE SYSTEM FAILURE

7.1.6.1 Introduction

Class 3 accidents are identified as postulated accidents initiated by
equipment failure or operator error that result in the release of radio-
active contaminants to the atmosphere of the reactor auxiliary building.
Acc ident s that are considered in this category are: equipment leakage
or .nalfunction of a waste gas decay tank; equipment leakage or malfunction
of a liquid radwaste storage. tank; rupture of a waste gas decay tank; and
rupt ure of a liquid radwaste storage tank.

7.1-2
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i _,/ 7.1.6.2 Equipment Leakage or Malfunction of a Waste Gas Decay Tank

7.l.6.2.1 De sc ri pt ion

For the purposes of this analysis it is assumed that an inadvertent venting
in which a portion of the radioactivity contained in a waste gasoccurs

decay tank is released to the environment via the plant st ac k. This event

could result from an operator error.

7.1.6.2.2 Calculat ion Assumpt ions

a) Twenty-f tve percent of the average inventory in a waste gas decay
tank has been assumod to be released via the gas decay tank dis-
charge header (see Table 7.1-4, Part I).

b) Th e airborne radioact ivity released via the gas decay tank discharge
is vented unfiltered to the environment .

c) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies f raa on-
site meteorological data have been used to determine the of fsite
population exposure (Section 2.3).

7.1.6.2.3 Probability of Occurrence
,

( ) Due to the design of the waste gas decay tanks and the quality control dur-
\~~/ ing fabrication, the probability of a release of the stored radioactive

gases in the waste gas decay tanks as a result of component failure and
inadvertent vent ing is considered small.

7.1.6.2.4 Radiological Ef fects

Us ing the casumpt ions st ated , doses have been calculated and are shown in
Table 7.1 -2.

7.1. 6. 3 Equipment Leakage or Malfunction of a Liquid Waste lloidup Tank

7.1.6.3.1 De sc ri pt ion

Viis postulated accident is defined as an unspecified leak or malfunction
that results in the release of a portion of the average inventory of the
tank containing the largest quantities of significant iso to pe s in the waste
management system. The airborne radioactivity released from this tank during
the ac c id ent is then vented directly to the environment.

7.l.6.3.2 Calculation Assumpt ions

a) Twenty-five percent of the average inventory in a liquid waste
holdup tank has been assumed to be released into the reactor auxi-
liary building.

,

b) An iodine partition factor of 0.001 for air to water has been
'"'

assumed.

7.1-3
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c) 'lhe atrborne radioactivt ty released into the reactor auxiliary
building is released unfiltered to the environment via a plant
vent. (See Table 7.1-4, Part II).

d) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies fro:n
onsite meteorological data have been used to determine the of fsite
populat ion expos ure (see Sec t ion 2. 3) .

7.l.6.3.3 Probability of Occurrence

Post ulated events that could result in the release of ''* quant it ies as large
as 25 percent of the radioactive inventory of a liquid holdup waste tank
are cracks in the steel t anks and operator error. 'lh e probability of
small cracks, and resulting low level leak rates is very small because the
liqutd waste holdup t anks are not subject to high pressures or unusually
h igh s t resses.

A liqutd radwaste release initiated by an operator error is also considered
a remote possibilit y. Operat ing techniques and administrat ive procedures
which will be ut ilized emphasize detatled system and equipment operating
instruct ion and will minimize the potent ial for operator error.

In the uni tke ly event that a release of liquid radioactive wastes does
occur, floor drain sump pumps located in the reactor auxiliary building
will automatically activate and remove the spilled liquid upon receipt of
a h igh wat er level alarm in the sump pump floor drains.

In view of the above discussion, the probability of an accident of this
t ype occurring is considered small.

7.1.6.3.4 Radiological Effecte

Using the assumpt ions stated, the doses have been calculated and are shown
in Table 7.1-2.

7.1.6.4 Rupture of a Waste Gas Decay Tank

7.1.6.4.I De sc ri pt ion

'lh i s postulated accident is defined as an unspecified event that initiates
t he complete rupt ure of a waste gas decay tank. 'lhe airborne radioactivity
released from this tank during the accident is then to be vented directly
to the environment via the plant vent.

7.1.6.4.2 Calculat ion Assumpt ions

a) One hundred percent of the average tank inventory has been assumed
to be released, as shown in Table 7.1-4, Part III. This evaluation
is based on nonnal operating conditions. '

O
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( ',/ b) The airborne radioactivity released into the reactor auxiliary
building has been assumed to be released unfiltered to the environ-
ment.

c) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies from

onsite meteorological data have been used to determine the of fsite
population exposure (see Section 2.3).

7.1.6.4.3 Probability of Occurrence

Rupture of a waste gas tank is considered highly unlikely. Tie radioactive

gases stored in the decay tanks will consist of fission product gases,
hydrogen, and nitrogen cover gases. Die nitrogen will be added in the
various collection and holdup tanks to preclude the possibility of obtaining
a flaninable mixture of hydrogen gas. Elence, a tank rupture as a result of
ignition of hydrogen in the decay tank is considered remote. The s ys t em
will also be designed to appropriate industry and scismic Category I compo-
nent standards. In addition, a system monitor with associated alarms, iso-
lation valves, and system surveillance will assure that the possibility of

; this type of accident is small.

7.1.6.4.4 Radiological Ef fects

-~s Using the assumptions stated, the doses have been calculated and are shown
[ in Table 7.1-2.
\

7.1.6.5 Rupture of a Liquid Radwaste Holdup Tank
q

7.1.6.5.1 De sc ript ion

Viis p>st ulated accident is defined as an unspecified event that initiates
the complete rupture of the tank containing the largest quantities of sig-
nificant isotopes in the waste management system. The airborne radio-
act ivity released from this tank during the postulated accident is then

,

vented to the environment via the plant vent.

7.1.6.5.2 Calculation Assumpt ions

a) One hundred percent of the average inventory of a -liquid waste
holdup tank has been assumed to be released into the reactor
auxiliary building.

b) An iodine partition factor of 0.001 for air to water has been
Iassumed.

t

c) The airborne radioactivity released has been assumed to be released
unfiltered to the environment (see Table 7.1-4 Part IV).

d) X/Q values have been calculated using onsite data at the 50 percent
(''N probability level. Various wind directions and frequencies fran on-

t ) site meteorological data have been used to determine ~ the of fsite
'' ' population exposure (see Section 2.3).

.
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7.1.6.5.3 Probability of Occurrence

Much of the discussion concerning equipment leakage or a malfunction of a
liquid radwaste tank is equally applicable to a complete release accident.
Die probability of a complete rupt ure or complete malfunction accident is
there fore considered even lower than that of the partial release accident
desc ribed in Sec t ion 7.1. 6. 3.

7.l.6.5.4 Radiological Effects

Using the as s wapt i ons st ated, doses have been calculated and are presente.l tn
Table 7.1-2.

7.1. 7 CLASS 4: FISSION PRODUCTS TO PRIMARY SYSTEM
(Boiling Water Reactors)

Viis class of accidents is not applicable to facilities, such as St Lucie
2, t hat utilize pressurized water reactors.

7.1.8 CLASS 5: FISSION PRODUCTS TO PRLMARY AND SECONDARY SYSTEMS
(Pressurized Water Reactors)

7.1.8.1 Fuel Cladding Defects and Steam Generator Leaks

Pi pes , valves and flanges of systems containing fluids with potent ially
significant radioactive concentrations are designed, f abricated and erec-
ted, to the degree practicable, to minimize leakage that may occur during
no rmal plant operation. Although constructed with the intention of having
no leakage, wear and use related activities can cause primary to secondary
s t e am generator leakage.

Die assumptions, conditions and metholodogy used to determine these low
level releases and subsequent doses are described in Section 5.2 of this
re por t .

7.1.8.2 Off-design Transient that Induces Fuel Failure Above That
Expected and Steam Generator Leaks (such as flow blockage
and flux maldistributions)

7.1.8.2.1 De sc ri pt ion

An of f-design transient that could induce fuel rod failures has been id en-
t t fied as a single reactor coolant pump shaft seizure acc ident , and, in
this analysis, is postulated as the instantaneous seizure of the pump
sha f t . The reactor coolant flow following such an event would be rapidly
reduced. Since a rapid reduction in coolant flow results in a rapid red uc-
tion in the margin to departure from nucleate boiling (DNB), a low DNB
ratio trip occurs.

In order to assess the radiological consequences of this accident, the
reactor coolant radionuclide inventory af ter the accident has been adjusted
to account for the add t t iona l fission product release resulting from
fatture of the f uel cladding by the acc tdent . For the purposes of this
analysis, the quai,tity of noble gases and radioiodtnes released from the
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/ secondary system have been considered to be proportional to the amount ofs_-
steam t hat passes through the condenser hotwell during the cooldown period,
the condenser hotwell iodine partition factor, and the concentratien of
radioiodine in the turbine steam.

In the course of the cooldown period, which is assumed to be carried out by
dumping steam to the main coc. denser with the aid of the turbine bypass
valves, approximately 1,000,000 lb of steam are dumped to cool the plant.
Af ter the plant is sufficiently cooled, the main condenser is shutdown and
t he condenser vacuum pump discharge to the atmosphere is terminated.

4

7.l.8.2.2 Calculat ion Assumpt ions
4

a) Of the core inventory, 0.02 percent of the noble gases and 0.02 per-'

cent of the core inventory of halogens have been assumed to be re-
leased into the reactor coolant.

b) Tie reactor coolant inventory prior to the accident has been based
on 0.5 percent failed fuel.

c) Secondary system equilibrium radioactivity prior to the transient
has been calculated assuming a 20 gal / day steam generator leak rate
and 10 gpm steam generator blowdown rate.

[(~'g
d) Tie radionuclides contained in 1,000,000 lb of steam are assumed to

/ pass thorugh the main condenser hotwell during the duration of the
acc ident . This activity is given in Table 7.1-4, Part V.

e) A main condenser iodine partition factor of 0.001 has been assumed.

f)~ X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the offsite
population exposure (see Section 2.3).

.

7.1.8.2.3 Probability of Occurrence

Components and materials used to construct the reactor coolant pumps are
of the type that have been used successfully in other nuclear power plants.
Die equipment is designed to seismic Category I requirements. In addition,

the reactor coolant pumps will be designed, fabricated, and constructed under
a comprehensive quality aasurance program' to assure compliance with all
applicable specifications and codes. Considering these precautions, the
probability of an accident of this type occurring during the lifetime of the
plant is considered to be remote.

7.1.8.2.4 Radiological Et fects

Using the assumpt ions -stated above, of fsite exposures have been calculated
and are- shown in Table 7.1-2.

[G.
T

7.1-7

- . . - -. . - , - . _



SL2-ER-OL

7.1.8.3 Steam Generator Tube Rupture

7.l.8.3.I De sc ri pt ion

A steam generator tube rupt ure accident is an accident that causes a pene-
trat ion of the barrier between the reactor coolant system and the main
steam system. Integrity of this barrier is signt ficant from the radiologi-
c al sa fet y standpoint , since a Icaking steam generator tube would allow
t r ans po rt of reactor coolant into the main steem system. Rad ioac t ivi t y
contained in the reactor coolant would mix with shell-side water in the
af fected steam generator. This radioactivity would then pass to the tur-
btne and condenser.

'Ihe noncondensible radioact ive materials in the condenser hotwell will be
discharged to the environment through a charcoal bed adsorber by the con-
denser atr ejectors.

Af ter 30 minutes, it is assumed that the operator has diagnosed the problem
and has closed the, main steam and feedwater isolation valves for the
leaking steam generator. Radioactivity levels in the steam generator blow-
down lines from the damaged steam generator are the main indicator. Plant
cooldown ts then initiated by dumping steam from the intact steam genera-
tor. After the temperature of the cactor coolant is suf ficiently reduced,
the operator initiates the shutdown cooling and isolates both steam genera-
tors. During the plant cooldown period the operator manually regulates
sa fet y inject ton and charging flow rates in order to maintain a measurable
pressurizer water level.

Secondary systen activities after this steaa generator tube rupture were
c alculat ed on the basis that during the first 30 minutes following a tube
rupt ure , the reactor coolant leaks from ti... primary to secondary system.
For t he purposes of this analysis the post tube rupture secondary system
activities have been conservatively assumed to consist of original equili-
br tum act ivities plus the activity associated with the leaking reactor
coolant. 'Ihe quantity of noble gases and radioiodines released has been
assumed to be proportional to the flow rate of steam through the condenser.

7.1.8.3.2 Calculation Assumpt ions

a) During the first 30 minutes following a steam generator tube rup-
ture, 15 percent of the reactor coolant has been assumed to leak
from the primary to secundary system.

b) The average primary reactor coolant inventory prior to the accident
has been calculated assuming 0.5 percent failed fuel.

c) 'Ihe equilibrium reactor coolant radionuclide concentrations prior to
the inc ident have been calculated assuming a primary to secondary
steam generator leak rate of 20 gallons per day and a steam genera-
tor blowdown rate of 10 gpm.

d) Dur ing the plant cooldown the radionuclides contained in 1,000,000 lb
of stems are assumed to pass through the condenser hotwell from the
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intact and faulted steam generators, h is activity is given in Table
"

7.1-4, Part VI.

e) An iodine partition factor of 0.01 and 0.001 has been assumed for
the steam generators and condenser hotwell respectively.

f) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the of fsite
population exposures (see Section 2.3).

7.1.8.3.3 Probability of Occurrence

Combustion Engineering's experience with nuclear steam generators ind ic ates
the probability of complete severance of the Inconel vert ical U-tubes is

i remote. No such steam generator tube double-ended rupture has ever occur-
red and is not expected to occur in a Combustion Engineering steam genera-
tor of this design.

he more probable modes of failure result in considerably smaller penetra-
tions of the pressure barrier. hey involve the formation of etch pits,

,

small cracks in the U-tubes or cracks in the welds joining the tubes to the
tube sheet. Rese releases are evaluated under normal plant operations in

,

Sec t ion 5. 2.
m
/ \ 7.l.8.3.4 Radiological Ef fects

Using the assumpt ions st ated , of fsite doses have been calculated and are
( shown in Table 7.1-2.

7.l.9 CLASS 6: REFUELINC ACCIDENTS

7.1.9.1 Introduction

Class 6 accidents are postulated events during refueling operations in the
reactor building. We accidents considered in Class 6 are the dropping of
a fuel bundle assembly and dropping a heavy object onto the reactor core.

7.1.9.2 Fuel Assembly Drop -

7.1.9.2.I Descript ion

his accident has been postulated as an equipment failure or mishandling
event that results in the dropping of a spent fuel assembly into the upper
refueling pool during refueling operations. - It is further assumed that the
assembly f alls trom a height sufficient to rupture one row of fuel rods,
M ose gap activity is subsequently released to the refueling pool water.
We radioactive _ gases then bubble through the' refueling pool water which
entrains most of the ' iodine. he remainder escapes to the reactor P llding
atmosphere. he airborne radioactivity is then passed through ercoal and

g -
HEPA filters before being released . to the environment.

. ,

&/
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7.1.9.2.2 Calculation Assumpt ions

a) h is accident occurs no sooner than one week af ter reactor shutdown.

b) Ec equilibrium gap activity (noble gases and halogens) in one row
of fuel rods, which is equivalent to 16 fuel rods, would be released
into the refueling pool water. Be gas gap activity has been assumed
to be one percent of the total activity of a fuel pin.

c) An iodine decontamination factor (initial activity / final activity)
in water of 500 has been assumed.

d) 1.0 percent of the airborn radioactivity released into the reactor
building leaks to the environment unfiltered prior to isolation
of the containment.

c) 99.0 percent of the airborne radioact ivity released into the reactor
building has been assumed to be released to the environment via
charcoal and ilEPA filters.

f) A filter ef ficiency of 99 percent for the charcoal filters has been
assumed. Total activity released to the environment following the
accident is included in Table 7.1-4 Part VII.

g) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from

onsite meteorological data, have been used to determine the of fsite
populat ion exposure (see Section 2.3).

7.l.9.2.3 Probability of Occurrence

he posstbility of damage to a fuel assembly as a consequence of equipment
f ailure or mishandling is minimized through equipment design, detailed re-
fueling procedures and personnel training. Se reliability of the fuel
handling equipment, including the bridge and trolley, the lifting mechanism,
the transfer mechanism and all associated instrumentation and controls , is

ensured through adoption of preoperational check-out tests. The maximum ele-
vation to which the fuel assemblies can be raised is limited by the design of

the handling hoists and manipulators. The refueling equipment plat form as-
sembly is constructed to seismic Category I requrements. Considering the
precautions that are taken in the design and the operation procedures that
are required, the probability of a refueling accident occurring during the
lifet ime of the plant is considered to be remote.

7.l.9.2.4 Radiological Ef fects

Using the assumpt ions stated, of fsite doses have been calculated and are
shown in Table 7.1-2.

7.l.9.3 licavy Object Drop Onto Fuel In Core

7.1.9.3.I De se r i pt ion

This postulated accident assumes that a heavy object is dropped onto the
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V - ; ' reactor core as a result of ah-cquipment failure or mishandling event. It

' is further post ulated that the huavy object-is dropped from a height suffi-g , ' -, s -

cient to rupture one fur.1 assembly wh ee gapiactivity is subsequently rea.r .

.'. leased to the reactor core co91dnt. 'In~e radioact ive gases then bubble s"'

N through the reactor coolant yt r.h 's.fostlof the iodine being entraind . , he'
-

7

remaintler is then released'to7 he containment atmosphere. 'Dm yis. borne ,%*

,' ? VHoactivity is then passed through charcoal and HEPA filterA before being s, ,

% 'j ~~ | ' bleased to the environment .' '. s!-
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1 ,V 7.1.9.3.2- Calculat ion Asaumpt ions
: .' .

- . , '- .. ,

\. a) his accident occurs no soouer than 100 hours af ter react (r shut-
'

\ down. 's -s,

#,

b) We equilibrium gap Taidivity (noble gases and halogens) in ene aver-"

age fuel assembly have been ;assped to be releaed into theQ eactoj , , ,

coolant. Le gas gap aktivity hys been assumed to be one percent,
g the toal ac t ivity *pf the;,. fbil ' rody ,

,x y ( - g g~
c) An iodine decontamination fach ;,linit'al activit y/ final . ace tvity)

,
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,
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building leaks to the p vir h.ent. unfiltered prior to idolat iwu * '

Ol'~ t he cont a k nment .
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c ) ' \' 59.0 percent of the airborne (MEoactivity released into the reactor
x buildtne has been assumed to be released to the environment via

charcoal ~ and ilEPA filters. 4*
'. ~4 s

f) A filtu ef ficiency of 99 percent for the charcoal filters has been
a s s umed .' he total activity released to the environment following

the accident is included in . Ta b ic,'/ .1-4 Par t VIII.
,

g) A/y values h ye been calc?ulated tsing onsite data at the 50 percent
probability level./ 'Various wind, directions and frequenc Ls, from
onsite meteorological data,' have 'been used to determtne the of fsite
populat ion expoeure (see Sec tion 2. 'l) . '
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7.1.10 CLASS 7: SPENT FUEL liANDLING ACCIDENTS'

-
7.1.10.1 introduction<

"

Class 7 accidents are identified as post ulated events that involve the,

s ,.
- - hand Ling of spent fuel during yearly refueling operations in the fuel

hard Q ng building. The accident s considered in Class 7 are: dropping
"", at a fuel assembly in the fuel storage pool; dropping of a heavy object,

s

" *( 'ont o vhe fuel storage rack; and the dropping of a loaded spent f ue l sh i p-
,

,

s f piig cask.'

. ~ ~ ,\
-

.

7.1.10.2 Fuct Assembly Drop In Fuel Storage Pool'

'

7.1.10.2.1 De sc r i pt ion
-

Viis event post ulates that a spent fuel assembly is dropped in the refuel-
i ng pool by t he fuel handling crane and onto the spent fuel rack. The as-

sembly falls through the pool water from an un a pec i fied he igh t above the
stor age r ack. Upon impact, the fuel rods fail and release their gas gap
activity into the spent fuel pool . Die released radioactive gases then
buuule through the spent fuel storage water with most of thc iodine oeing

~ entrained and '.he remainder being releacd to the fuel handling building
a t mos phere .

Upon receipt of a signal for high radioactivity, the isolation dampers of
the normal vent ilat ion system will close and the release is passed through
charcoal filters to the environment.

7.1.10.2.2 Cal cul a t ion As s umpt ions
s

'\ a). The acc id ent occurs no sooner than one week after reactor shutdown.
s ,

b) . An average of one percent of the noble gas activity and one percent of'

-the halogen core activity is in each fuel rod gap and is available*

''

, \," for release if the fuel rod is damaged.
s

c)' It 'is assumed that one row of fuel rods fail.'

,

s .
,

, p

( .d) } {yjodine decontamination factor of 500 in the refueling pool water
~

,

y ihy been assumed.s

t -

L eh( .Qhe airborne radioactivity is passed through 99 percent ef ficient,

\ -charcoal filters be fore being released to the environment . ( See! ''
3 ,' ''

,, ,,] ,
Table 7.1-4, Part IX).

-*
- ,,

's' C) ) , J/Q values have been calculated using onsite data at the 50 percent*~.

.' ,)1,*,[$robabilitylevel. Various wind directions and frequenc ie s , from-

. - Ansite meteorological data, have been used to determine the of fsite*

.-

' U~opulat ion exposure (see Sect ion 2. 3) .p
o .

731.10.2.3 Probability of Occurrence f

' <? Vie discussion concerning the Class 6 fuel assembly drop accident is equally'

are ' ic ab le to this Class 7 accident . As discussed previouslf, the'

2
s s
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( \ |,) probability of a fuel assembly drop accident is considered remote.y
a /

7.1.10.2.4 Radiological Ef fects i
T

Using the assumptions stated, offsite doses have beea calculated are are
shown in Table 7.1-2.

7.1.10.3 Heavy Object Drop Onto Fuel Rack

7.1.10.3.1 De sc ript ion

Tiis hypothetical accident postulates that an unspecified heavy object is
dropped onto the spent fuel storage rack and results in the release of
radioactive gases from the damaged fuel elements. The released radio-
active gases then bubble through the spent fuel storage pool water, with
the iodine gases undergoing a scrubbing process as the gas bubbles rise to
the sur f ace of the water. The noble gases and remaining iodine gas are
then released to the fuel handling building atmosphere where the same
ventilation procedures, enacted during a fuel assembly drop accident,
apply.

The design of the spent fuel handling area and fuel handling equipment
is such that no identifiable heavy objects can be lifted or carried over
the spent fuel storage racks. Ilowever, to provide an upper limit estimate

f- x for the maximum hypothetical release for an accident of this type, it is
) postulated that an unspecified heavy object is dropped onto the spent fuel

'

\m- racks resulting in the release of the gap activity (noble gases and halogens)
'

in one average fuel assembly into the spent fuel pool .

7.1.10.3.2 Calculation Assumptions

a) The accident occurs no sooner than 30 days after reactor shutdown.

b) An average of one percent of the noble gas core activity and one
percent of the halogen core activity is in each fuel rod gas gap
and is available for release if the fuel rod is damaged.

c) The gas gap activity in one average fuel assembly (236 fuel rods)
has been assumed to be released into the spent fuel storage pool .

d) An iodine decontamination factor of 500 has been assumed.

e) The airborne radioactivity is passed through 99 percent efficient
charcoal filters before being released to the environment. ( See
Table 7.1-4, Part X).

f) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the offsite.
population exposure (see Section 2.3).,_

\
' 7.1.10.3.3

-

Probability of Occurrence

Because there are no identifiable heavy objects that could result in an
l
;
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accident of this nature, and because of the hypothetical nature of the
accident analyzed, the opportunity for occurrence of this type of accident
at St Lucie Unit 2 is considered nonexistent.

7.1.10.3.4 Radiological Effacts

Using the above assumpt ions , of fsite doses have been calculated and are
presented in Table 7.1-2.

7.1.10.4 Fuel Cask Drop Accident

7.1.10.4.I De sc ript ion

he design of the fuel handling building is such that the only transfer
operation that could involve the dropping of a loaded spent fuel cask a
significant distance is the transfer of the spent fuel cask from the spent
fuel cask storage area pool to the decontamination area. The basis for
this accident is a fuel cask drop and subsequent activity release outside
fuel handling building.

7.1.10.4.2 Calculation Assumptions

a) The fuel shipping cask contains seven fuel assemblies.

b) All of the noble gas gap activity from one fully loaded fuel ship-
ping cask (120 days cooling) is released. This activity is shown in
Table 7.1-4, Part XI.

c) An average of one percent of the noble gas core activity is in each
f uel rod gap and is available for release if the fuel rod is damaged,

d) Activity is released instantaneously and unfiltered, to the environ-
ment.

e) X/Q values have been calculated using onsite data at the 50 per-
cent probability level. Various wind directions and frequencies,
from onsite meteorological data, have been used to determine the
of fsite population exposure (see Section 2.3).

7.1.10.4.3 Probability of Occurrence

Equipment design, operating procedures, and personnel training will mini-
mize the possibility of a fuel cask drop accident during the lifetime of
the plant.

7.1.10.4.4 Radiological Ef fects

Using the above assumptions, of fsite doses have been calculated and are
given in Table 7.1-2.

O
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(,,,/ 7.1.11 CLASS 8: ACCIDENT INITIATICN EVENTS CONSIDERED IN DESIGN
BASIS EVALUATION IN THE SAFETY ANALYSIS REPORT

7.1.11'.I Introduction

Postulated Class 8 accidents are listed below:

a) a pipe break accident resulting in a small loss of ' coolant,

b) a pipe break accident resulting in a large loss of coolant,

c) a control rod ejection accident,

d) an instrument line break accident,

1 e) a small stenmline break accident, and

f) a large steamline break accident.

7.1.11.2 Loss-of-Coolant Accident: Break in a Small Pipe

7.1.11.2.1 De sc ript ion

A loss-of-coolant accident represents a malfunction of the reactor coolant

,e 's system that interrupts normal cooling operations and results in the release
( ) of reactor coolant, containing radioactive fission products ,_ to the con-
\s / tainment. The activity is then released to the atmosphere via leakage from

the containment.

7.1.11.2.2 Calculation Assumptions

a) Die average radioactivity inventory in the primary coolant has been
assumed to be released into the containment. This inventory has
been calculated assuming operation with 0.5 percent failed fuel .

b) A shield building ventilation system (SBVS) filter efficiency of,

99 percent has been assumed for the iodines.

c) A containment leak rate of 0.5 percent / day for the first 24 hours
and 0.25 percent / day for the duration of the accident has been
assumed,

d) Five percent of the halogens and all of the noble gases are assumed
to remain airborne and available- for leakage from the containment .
The releases to the environment are presented in Table 7.1-5.

e) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the offsite.

. population exposure (see Section 2.3).
I ?O
!-(v) 7.1.11.2.3 Probability of Occurrence-

Die plant has been designed, fabricated -and constructed under a comprehen-
L

7.1-15

, _ _ . . _ - - -- ._



SL2-ER-OL |

l

sive quality assurance program to assure compliance with all applicable
speci fications and codes. All reactor coolant system components are de-

signed, f abricated and inspected in accordance with ASME Section III, Code
Class 1 and Section XI.

Bie major reactor coolant system components are designed for a 40 year
operating li fe t ime . Component s are of materials that are compatible with
coolant chemistry. Fatigue analyses based on conservative design cyclic
transtents and primary stress combinations have been evaluated in accor-
dance with the applicable codes. Overpressure protection is assured by
ASME Code 11I safety valves.

Technical specifications, operating procedures and other administrative
controls assure plant operating conditions within limits previously
determined to be accept able.

Die probability of this accident is considered remote.

7.1.11.2.4 Radiological Ef fects

Using the above assumpt ions of fsite exposures have been calculated and are
presented in Table 7.1-2.

7.1.11.3 Loss-of-Coolant Accident: Large Pipe Break

7.1.I1.3.1 De sc ri pt ion

1h t s accident is post ulated as an unspecified event that results in the
break of a large reactor coolant pipe and subsequent release of the reactor
coolant inventory. A portion of the core inventory from fuel rods that fatl
during the ace tdent is also released to the containment atmosphere. Of this

release, a port ion of the halogens and all of the noble gases have been as-
sumed to become airborne in the containment and available for leakage. This
accident is analy ed using realistic values for containment leak rates,
todine removal ef f tciencies and atmospheric dispersion factors.

7.1.11.3.2 Calculat ion Assumpt ions

a) The average radioactivity inventory in the primary coolant (based
on 0.5 percent failed fuel) plus t wo percent of the core inventory of
halogens and noble gases have been assumed to be released into the
containment.

b) A SBVS filter ef ficiency of 99 percent has been assumed for the
iodines. IlowcVer, no credit for filtration is taken in the initial
t wo minutes following the accident when unfiltered releases to the
environment may occur.

c) A primary containment leak rate of 0.5 percent / day for the first 24
hours and 0.25 percent / day for the duration of the accident has
been assumed.

d) Five percent of the halogens and all of the noble gases are assumed
to remain airborne and available for leakage from the containment.

7.1-16
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(D l̂,Ts ,j The releaser to the environment are presented in Table 7.1-6.
r

e) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies - from on-
site meteorological data have been used to determine the offsite
exposure (see Section 2.3).

; 7.1.11.3.3 Probability of Occurrence

The discussion concerning the small pipe break accident is equally applicable
to a large pipe break accident. The probability of a large loss-of-coolant
accident (LOCA) pi pe break , however , is considered even lower than that of a
small LOCA pipe break.

7.1.11.3.4 Radiological Effects

Using the above assumptions, of fsite doses have been calculated and are
given in Table 7.1-2.

7.1.11.4 Break in Instrument Line from Primary System that Penetrates
the Containment (lines not provided with isolatton
capebilities inside containment)

There are no instrument lines from the primary system that penet rate the
f-~s containment. This acc ident is therefore not applicable to this plant.,

'
s' 7.1.11.5 Control Rod Ejection Accident

7.1.11.5.1 De sc ript ion

A typical control element assembly (CEA) ejection accident behaves in the
following manner: af ter ejection of a CEA, the core power rises rapidly
for a brief period. The rise is terminated by the Doppler effect. Re ac t o r
shutdown is initiated by the high linear power level trip and the power
transient is then completed. The core is protected against~ severe fuel
damage by the allowable CEA patterns and by the high power trip; the maxi-
mum enthalpy in the fuel during the transient is limited 'to an ' acceptable
value.

The only significant doses due to this postulated accident- would result
from activity released via the SBVS, since the availability of offsite
p)wer is assumed for this analysis. The radioactivity released to the-

contatnment following this accident will consist of the radioactivity con-
tained in the reactor coolant system prior to the accident , plus any radio-
active gases released from the fuel rods initiated by fuel rod perforation.
The noble gases released from the damaged fuel rods ~ have been assumed to be
immediately and completely released to the containment. The released iodines
will volatilize and be partially scrubbed out by the reactor coolant.

' Assunpt ions regarding containment leak rate, operation of the SBVS and
('"'\. meteorological' diffusion are identical to those taken for the evaluation
( j of' the design basis LOCA.
m.
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7.1.11.5.2 Calculation Assumptions

a) The average radioact tvity in the primary coolant based on 0.5 per-
cent failed fuel and 0.2 percent of the core inventory is released
instantaneously into the containment atmosphere.

b) A SbVS filter ef f triency of 99 percent has been assumed for the
halogens.

c) A containment leak rate of 0.5 percent / day for the first 24 hours
and 0.25 percent / day for the duration of the accident has been
assumed.

d) Five percent of the halogens and all of the noble gases are assumed
to remain airborne and available for leakage from the containment.

Die releases are presented in Table 7.1-7.

c) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the offsite
exposure (see Section 2.3) .

7.1.11.5.3 Probabilit y of Occurrence

Rapid eject ion of a control element assembly (CEA) from the core would re-
qutre a complete circumferential break of the control element drive
mechanism (CEDM) housing, or of the CEDM nozzle on the reactor vessel head.
The CEDM housing and CEDM nozzle are an extension of the reactor coolant
system boundary and are designed, fabricated and inspected to ASME Section
111 Code Class 1. Considering these design precautions, the occurrence of
such a CEA eject ion is considered highly unlikely.

7.1.11.5.4 Radiological Ef fects

Us tng the above assumpt ions , of fsite doses have been calculated and are given
in Table 7.1-2.

7.1.11.6 Small Steamline Break Accident

7.1.11.6.1 De sc ri pt ion

A small steamline break is defined as the rupture of any main steamline no
larger than the throat diameter of the. main steam safety valves. The worst

case assumpt ion is such a valve upstream of the main steam isolation valve
whereby the release is terminated only by stopping feedwater flow to a
s t eam generator.

Bic release rates of radionuclides as a function of time have been con-
sidered to be proportional to the amount of steam released via the minor
secondary system pipe break. The volume of one steam generator has been

assumed to be released.

7.1-18
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{N_I 7.1.11.6.2 Calculat ion Assumpt ionss

a) Primary reactor coolant activities prior to the incident have been
assumed to be based on 0.5 percent failed fuel.

b) Secondary system equilibrium radionuclide concentrations prior to
the incident have been calculated assuming a 20 gal / day steam
generator leak rate and a 10 gpm steam generator blowdown rate.

c) During the course of the accident , a reduction factor of 0.1 has
been applied to the primary coolant source in the steam generator.

d) The total integrated pounds of steam legving the break during the
duration of the accident are 1.305 x 10 lb, with an iodine

part it ion factor of 0.1. The activity released is given in Table

7.1-8, Part 1.

e) X/Q values have been calculated using onsite data at the 50 percent
probability level. Various wind directions and frequencies, from
onsite meteorological data, have been used to determine the of fsite
population exposure (see Section 2.3).

7.1.11.6.3 Probability of Occurrence

g'~ Applicable components of the main steam system are designed, fabricated and
( inspected in accordance with ASME Section III, Code Class 2 and Section XI.
\' In addition, components of the main steam system have been designed, fabri-

cat ed and constructed under a comprehensive quality assurance program to
assure compliance with all applicable specifications and codes. Technical
specifications, operating procedures and other administrative controls
assure plant operating conditions within limits peviously determined to be

-

acceptable.

For the reasons discussed, the probability of a small steamline accident is
considered remote.

7.1.11.6.4 Radiological Ef fects

Using the assumptions stated above, of fsite exposures have been calculated
and are given in Table 7.1-2.

7.1.11.7 Large Steamline Break Accident

7.1.11.7.1 De sc ri pt ion

This analysis postulates that a circumferential rupture of a steam line
occ urs upstrema of the' main steam isolation valve outside the containment.
All of t he mass leaving' the break is assumed to be in the steam phase.
Flow f ran the int ac t steam generator stops with closure of both the intact
and faulted steam generator isolation valves, either of d2ich is capable of,- ,

[ }
stopping flow. Flow from the faulted steam ' generator stops wtth termina-

,\ ,e t ion of feedwater flow to the | faulted steam generator.

!
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7.1.I1.7.2 Calculation Assumptions

a) Primary reactor coolant activities prior to the incident have been
assumed to be based on 0.5 percent failed fuel.

b) Secondary system equilibrium radionuclide concentrat ions prior to
the incident have been calculated assuming a 20 gal / day steam
generator leak rate and a 10 gpm steam generater blowdown rate .

c) During the course of the accident , a reduction factor of 0.5 has
been appited to the primary coolant source in the steam generator.

d) '1he total integrated pounds of steam legving the break during the
durat ion of t he acc ident are 1.305 x 10 lb, with an iodine

partition factor of 0.l. 'Ih e activity released is given in Table

7.1-8, Part II.

c) X/Q values have been calculated using corrected onsite data at the
50 percent probability level. Various wind direct ions and frequen-
cies, from onsite meteorological data, have been used to determine
the of fsite population exposure (see Section 2.3).

7.1.11.7.3 Probability of Occurrence

'ihe discussion concerning the small steamline break is equally applicable
to a large steamline break. The probability of a large steamline break,
howe ve r is considered even lower than that of small steamitne break.

7.1.11.7.4 Radiological Ef fects

Us t ng the assumptions stated above, of fsite exposures have been calculated
and are given in Table 7.1-2.

O
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- - TABLE 7.1-1 Sheet 1 of 2 ;

- ACCIDENT CLASSIFICATION . 1

.

-

.

t Class Description

'

l.0 Trivial Incidents

2.0' Small Release Outside Containment,

4

3.0 Radwaste - System Failure

!' 3.1 Equipment Leakage or Malfunction
!' (Waste Gas Decay Tank)

; 3.2 Equipment Leakage or Malfunction
(Liquid Waste Storage Tank)4

i .
A

; 3.3 Rupture of a Waste Gas Decay Tank
j

j. 3.4 Rupture. of a Liquid Waste Storage
Tank

4.0 Fission Products to Primary System,

(BWR)
'

5.0 Fission Products to Primary and-

Secondary Systems (PWR).

i

5.1 Fuel Cladding Defects and Steam,

| Generator Leak

F 5.2 Off-Design Transient that Induces
( Fuel Failure above that Expected

and Steam Generator' Leak
i 5.3 Steam Generator Tube Rupture
!

6.0 Refueling Accidents :
i
'

. 6.1 Fuel Bundle Drop
1- 6.2 Heavy Object Drop Onto Fuel ~in Core

i - 7.0 Spent Fuel' ' Handling Accident ~_

. 7.1. Fuel Assembly Drop in Fuel; Storage,.
Pool

| 7. 2' . Heavy Object - Drop Onto -Fuel Rack
i. - -

l_
"

7.3 Fuel Cask Drop

| .'.

e
s

.

i
.

'4 f + , , m:, ' ~ . , , , . ,.q,.,%, _ . , ._ , c.,,,, , , . . , , , . ...,,..,_,_,..__...,_m.,-,.,m.,_,,_,,,,,_,, ._,,___.m .%..m,..,_,,,,.m...
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i. TABLE 7.1-1 Sheet 2 of 2

1'
' ACCIDENT CLASSIFICATION
.

| Class Description
i.
,

! 8.0 Acc id ent Initiation Events Considered -
in Design Basis Evaluation in the

j Safety Analysis Report
1

f 8.1 Small Loss-of-Coolant Accident , Pipe

Break
i,

| 8.2 Large Loss-of-Coolant Accident , Pipe
| Break j
'

1

8.3 Break in Instrument Line from Primary
i. System that' Penetrates the Contain-
! ment (lines not provided with isola-
I tion capability inside containment)

I

{. 8.4 Rod Ejection Accident
:

I 8.5 Small Steamline Break
I '

: i

! 8.6 Large Steamline Break
!
4

i i

i
!

i

i
!

!

I

i
o

i
,

.

i

.

b

{ s
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TABLE 7.1-2,

SUMMARY OF CALCULATED OFFSITE DOSES FROM PLANT ACCIDEtiT

Whole Body Dose (rems) Thyroid Dos e (rems) Whole Body Population Thyroid Population
,

Accidents at Exclusion Area Boundary at Exclusion Area Boundary Dose (man-rems) Dose (man-ress)

1) Equipme nt Leakage or Malfunction 4.0(-67* 8.5(-7) 5.8(-2) 1.2(-2)
(Waste Gas Decay Tank)

2) Equipment Leakage or Malfunct ion 4.0(-5) 2.5(-6) 5.8(-1) 3.6(-2)
(Liquid Wast e Storage Tank)

3) Rupture of a Waste Cas Decay Tank 1.6(-5) 3. 4 ( -6 ) 2.3(-1) 4.9(-2)
!

4) Rupture of a Liquid W:ste Holdup Tank 1.6(-4) 1.0(-5) 2.3 1.4(-1)

5) Off-Design Transient that Induces Fuel 1.l(-5) 4.7(-6) 1.6(-1) 6.8(-2)
Failure above that Expect ed and St eam
Generator Leak

6) St eam Generator Tube Rupture 5.0(-4) 8.3(-7) 7.2 1.2(-2)

7) Fuel Bunsite Drop Onto the Fuel in Core I.I(-5) 2.0(-3) 1.6(-1) 2.9(-1)

8) Heavy Ob ject Drop Onto the Fuel in Core 2.4(-4) 3.7(-4) 3.4 5.4

9) Fuel Assembly Drop Onto the Fuel 1.l(-5) 1.0(-5) 1.6(-1) 1.5(-1)
Storage Pool

i

10) Heavy Object Drop Onto the Fuel Rack 7.8(-6) 2.0(-5) 1.l(-5) 2.8(-1).

II) Fuel Cask Drop 1.0(-6) 0.0 1.5(-2) 0.0

12) Small Los s-of-Coolant Accident 1.2(-6) 1.3(-6) 1.0(-1) 7.l(-2)

'

13) Large Loss-of-Coalant Accident 3.9(-3) 5.9(-2) 1.3(2) 2.9(2)

- 14) Rod Eject ion Accident 3.9(-4) 5.9(-4) 1.3(1) 2.8(1)

15) Small Steamline Break 1.8(-7) 1.6(-5) 2.6(-3) 2.3(-1)

16) LarFe Steamline Break 2.2(-7) 6.3(~5) 3.2(-3) 9.0(-1)

<

3

'
* ( ) Denotes power of 10.

,
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l' TABLE 7.1-3
+

CORE INVENTORY AND ISOTOPE PROPERTIES'

,

Direct Dnae
Radinactive Total Core Thyrnid Dome Conversion { actor

*

m )*-j Decay Conatant Activity Converainn Factar (rema -

~ Inntope (per nec) (Ci) (rem /Ci - Inhaled) (mec - Ci)

3. 61 ( -2 ) .Kr-85m- 4.41(-5)** 1.70(7) -

[ Kr-85- 2. 21 ( -9 ) 6.99(5) - 6.1 1 ( -4 )

' '

Kr-87 1.48(-4) 3.07(7) - 3.61(-1)
:

4.17 ( -1 )! Kr-88 6.95(-5) 4.39(7) -

i
Xe-131m 6.68(-7) 4.59(5) - 7. 78 ( -4 )

*

Xe-133 - 1. 5 2( -6 ) 1.45(8) - 6.94(-3)

Xe-135m 7.42( -4 ) 3.00(7) - 9.7 2( -2 )<

Xe-135 2.1 1 ( -5 ) 3.18(7) - 5.83( -2 )

Xe-138 8.04( -4 ) 1.13(8) - 3. 33( -1 ) ,

t

I-131 9.96(-7) 7.28(7) 1.48(6)- 8. 61 ( -2 )

I
i 1 -13 2* ** 2.6(-6) 1.05(8) 5.35(4)' 5.56(-1)~
!-
i 1-133 9.20(-6) 1.45(8) 4.0(5) 1. 22( -1 )
,

l
~ I-134 2.20(-4) 1.55(8) 2.5(4) 5. 56( -1 )
r

I-135- 2.86(-5) 1.35(8) 1.24(5)~ 4.17(-1)-

,

i

Arnmi c ' Energy Commi naion, Final Environmental Statement ~Concerning: . Numerical-*

; Guidea ;for Objectiven and -Limiting Conditions for Operation' rn Meet the' Criterinn
"An Lnw An Pract icable" For Light-Water ' Conled Nuclear . Power Reactor. Ef fluent a,

,

Vnl ume -~ 2, Tabl e A-4', Pg 3,' F.-53 -(Jul y' 1973) .
,

~\
-

_

**-' ( ) Dennt en power- of '.10.
+

L*** ~ Deca'y.cnnatant nf precurant used.

.

_.1 a . __. .-E..'- - , mel.r,c 4.e'4 , ,-rp, - , , > - - - , _,+w-.w._ , %,,. . . , . :.., -y ,..ynym ,,;,,g., ,,,g.,7 y-- -g., p.,g y79_.
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j TABLE 7.1-4 Sheet I of 5 ,

!- ,

PART I
i

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING A WASTE .!

CAS DECAY TANK EQUIPMENT LEAKAGE OR MALFUNCTION ACCIDENT

Isotope Activity Released (Ci)

Kr-85m 1.7(-2)
Kr-85 1.5(+1)
Kr-87 2.5(-3)

j Kr-88 1.9(-2)

Xe-133 6.5(+1)
Xc-135 9.0(-2)
Xe-138 2.l(-4)

.

I-131 1.8(-4)
I-132 5.5(-7) !

-

! I-133 2.4(-5)
1-134 9.5(-8) |

( I-135 3. 5 (-6) '

J PART II
I

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING A LIQUID,

!. RADWASTE HOLDUP TANK LEAKAGE OR MALFUNCTION-ACCIDENT
i . ,

; Isotope Activity Released (Ci)
I

1

1 Kr-85m 5.3(-1)
i Kr-85 1.9(+1)

Kr-87 8.5(-2)
I Kr-88 6.0(-1)
j- Xe-133 6.3(+2)
iL Xe-135 1.6
i Xe-138 5.5(-3)
i.
|. I-131 5. ",(-4 )
; I-132 2.5(-6)
1. I-133 1.l(-4)'

-I-134 4.3(-7)
1-135 .l.5(-5)

!
>

4

.

,

e

*
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TABLE 7.1-4 Sheer 2 of 5.

j.

PART III

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING A
RUPTURE OF A WASTE GAS DECAY TANK

4

Isotope Activity Released (Ci)-

Kr-85m 6.9(~2)
Kr-85 5.8(+1)
Kr-87 9.8(-3)
Kr-88 7.7(-2)

- Xe-133 2.6(+2).
Xe-135 3.6(-1)

q Xe-138 8.~ 5 (-4 )
!

i- I-131 7.6(-4)
: 1-132 2.2(-6)
; I-133 9.5(-5)

I-134 3.8(-7),

I-135 1.4(-5)
'N

PART IV
a

' , ~
ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING A RUPTURE

i 0F A LIQUID RADWASTE HOLDUP TANK

} Isotope Activity Released (Ci)

i Kr-85m 2.1
i Kr-85 7.7(+1)
} Kr-87 3.4(-1)
| Kr-88 2.4]

j Xe-133 2.5(+3)
i Xe-135 6.4
{ Xe-138 2.2(-2)
4

! 'I-131 2.2(-3)
t I-132 9.8(-6) !

,

I-133 -4.3(-4) {j- I-134 1.7(-6) '

j ;I-135 6.l(-5)

:

i0
,
. .

e

1

4 -"r'

b &
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TABLE 7.1-4 Sheet 3 of 5 |

j'~'\ |
\~- |

PART V

'

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING AN OFF-DESIGN
,

TRANSIENT THAT INDUCES FUEL FAILURE ABOVE THAT EXPECTED ACCIDENT ,

Isotope Activity Released (Ci)

, Kr-85m 4.4(-1)
'

Kr-85 2.9(-2)
Kr-87 7.2(-1)
Kr-88 1.2

Xe-131m 4.1(-2)
Xe-133 4.7
Xe-135 2.2
Xe-138 1.3

1-131 6.6(-4)
I-132 6.2(-4)

! I-133 1.2(-3)
1-134 1.1(-3),

; I-135 9.8(-4)
.

PART VI

s_ / ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING A STEAM GENERATOR;

TUBE RUPTURE ACCIDENT

Isotope Activity Released (Ci)

Kr-85m 1.6(+1)
Wr-85 3.3(+1)

.Kr-87 1.3(+1)
Kr-88 4.0(+1)

4

Xe-131m 6.5(+1)
Xe-133 4.3(+3)
Xe-135 1.0(+2)
Xe-138 7.5

;

I-131 1.4(-4)
1-132 2.5(-5).

: 1-133 1.7(-4)
1-134 1.6(-5)
I-135 8.2(-5)

.

O
.
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PART VII.

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING
A FUEL ASSEMBLY DROP ACCIDENT IN REFUELING POOL

! _ Isotope Activity Released (Ci)

Kr-85 2.4

Xe-131m 8.3(-1)
Xe-133 2.0(+2)

1-131 4.7(-3)
* I-133 7.7(-5)

i PART VIII

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING
i A HEAVY OBJECT DROP ACCIDENT
!

Isotope Activity Released (Ci)

Kr-85 3.4(+1)g

$'' Xe-131m 1.4(+1)
Xe-133 4.l(+3)

e Xe-135 3.6
i

i 1-13] 8.5(-2)
: 1-133 1.0(-2)

PART IX

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING
A FUEL ASSEMBLY DROP ACCIDENT IN SPENT FUEL POOL

Isotope Activity Released (Ci)

Kr-85 2.4 -

Xe-131m 8.3(-1)
Xe-133 2.0(+2)

1-131 2.3(-3).
1-133 3.9(-5)

.

E '

;\ )-s_ ,
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!
j -' PART X
i
i
'

ACTIVITY RELEASED TO THE ENVIRONMENT FOLLOWING

|- A HEAVY OBJECT DROP ACCIDENT
i

| Isotope Activity Released (Ci)
s
.

Kr-85 3.4(+1)
!
4'
'

Xe-131m 3.0
-Xe-133 1.3(+2) ;

|-
'I-131 4.6(-3)

I-133 6.7(-12)
!
r

PART XI
i

|

ACTIVITY RELEASED INTO THE FUEL HANDLING BUILDING
FROM A FUEL CASK DROP ACCIDENT

} Isotope Activity Released (Ci)

1
j Kr-85~ 2.0(+2)
f

| Xe-131m 9.2(-2)
i- xe-133 6.0(-3) I

,

3

i

! i
< i

,

i

-

!

<

i '

|
;

j i

e
$

I-
!
t

!

.-

:
|-.
>

1
'

,
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TABLE 7.1-5

ACTIVITY RELEASED TO THE ATMOSPHERE FROM A LOSS OF COOLANT
ACCIDENT - SMALL PIPE BREAK

Duration of Release

Isotope 0-4 hr 8-24 hr 1-4 day 4-30 day

Kr-85m * * * *

Kr-85 * * 1.6 1.4(+1)

Kr-87 * * * *

Kr-88 * * * *

Xe-131m * 1.4 2.8 1.1(+])

.Xe-133 4.7'51)+ 8.7(+1) 1.5(+2) 3.0(+2)

Xe-135 * * * *

Xe-138 * * * *

I-131 4.6(24) 6.2(-4) 1.2(-3) 3.5(-3)

1-132 * 1.0(-4) 1.6(-4) 1.8(-4)

I-l33 5.2(-4) 4.8(-4) 3.1(-4) *

I-l34 * * *- *

I-135 2.l(-4) * * *

,

+ -( ) Denotes power of 10.

Indicates ' release is less thap I.0 Ci for noble gas and 10-4 for iodiu*

. .- . . . . . . ._ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ - - -_ _ _ _
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4 s

IACTIVITY RELEASED TO THE ATMOSPHERE FROM A LOSS OF COOLANT
'

ACCIDENT - LARGE PIPE ' BREAK
3
: Duration of Release
!

; Isotope 0-8 hr 8-24 hr 1-4 day 4-30 day

Kr-85m 5.6(+2)+ 2.0(+2) 8.5 *,

!
Kr-85 2.5(+1) 5.0(+1) 1.l(+2) 9.4(+2)~

j

Kr-87 4.4(+2) 6.3 * *

i Kr-88 1.2(+3) 1.8(+2) - 1.7 *

|
1 Xe-131m 1.4(+1) 2.6(+1) 5.3(+1) 2.l(+2)

'

>
i

Xe-133 5.0(+3) 9.3(+3) 1.6(+4) 3.2(+4)
-

.

Xe-135 3.6(+3) 3.0(+3) 6.3(+2) 2.6

Xe-138 1.9(+2) * * *

I-131 1.5 2.1 4.0 1.2(+1)

i I-132 2.2 2.8 4.3 4.7
?
j I-133 3.3 3.0 2.0 2.0(-1)

1-134 1.8 8.3(~4) * *

:
1 I-135 2.6 1.0 1.2(-1) *

I r

2
-

1

i

i-

1

! + ( ) Denotes power of 10.
)

$ * Indicates release is less than 1.0 Ci for noble gas and 10-4 for
j iodine. |

! l

! 1

k |
'

,

|

t

As
,

a
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TABLE 7.1-7
1

; ACTIVITY RELEASED TO THE ATMOSPHERE FROM A CONTROL
i EJECTION ACCIDENT
!

!
.

Duration of Release
,

,

Isotope 0-8 hr 8-24 hr 1-4 day 4-30 day

! Kr-85m 5.6 (+1) 2.0 (+1) * *

i
'

'; Kr-85 2.8 5.7 1.3 (+1) 1.1 (+2)

; Kr-87 4.4 (+1) * * *

.

Kr-88 1.2 (+2) 1.8 (+1) * *

i

1 Xe-131m 2.0 3.8 7.7 3.1 (+1)

Xe-133 5.4 (+2) 1.0 (+3) 1.8 (+3) 3.5 (+3)

Xe-135 3.6 (+2) 3.0 (+2) 6.3 (+1) *

Xe-138 1.9 (+1) * * *,

:
>

1-1 31 1.5 (-1) 2.1 (-1) 4.0 (-1) 1.2
i ,

I-132 2.2 (-1) 2.8 (-1) 4.3.(-1) 4.7 (-1),

1-133 3.3 (-1) 3. 0 (-1 ) 2.0 (-1) 2.0 (-2)

I-134 1. 7 (-1 ) * * *

i

i 1-135 2.6 (-1) 1.0 (-1) 1.2 (-2) *
i

| +( ) Denotes power . of 10
!

* -4
j. Indicates release is less than 1.0 Ci for nobleL gas and 10 for iodine.

!-

!
!

!.
i

f'
i
t. 1

f

I ._ v
4
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TABLE 7.1-8

PART I
,

,

ACTIVITY RELEASED TO THE ATMOSPHERE AS A RESULT OF
A SMALL STEAMLINE BREAK ACCIDENT

- Isotope Accident Released (Ci)
4

Xe-133 1.5
a

; I-131 2.7 (-3)*
' I-133 3.2 (-3)

1-135 1.5 (-3)

,

PART IIj

1

ACTIVITY RELEASED TO THE ATMOSPHERE AS A RESULT OF

| A LARGE STEAMLINE BREAK ACCIDENT

Isotope Activity Released (Ci)

i Xe-133 1.5
i \

I-1 31 1.1 (-2)
I-133 1.3 (-2)4

j I-135 6.1 (-3)
I
i

:

I -

!

:

h
:

i
i
.i

:

l

; * Denotes power of ten,

i
4

i n~.

.

I

s
'
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TABLE 7.1-9

50 PERCENTILE X/O VALUES AT THE ST LUCIE UNIT 2 EXCLUSION BOUNDARY

INTERMITTENT AVERAGING PERIODS
DATA PERIOD: 9/l/76 en 8/31/7F*

DATA SOURCE: ON-SITE DATA
SENSOR HEICHT: 10 METERS

RELATIVE 00NCENTRATIONS (SEC/ CUBIC HETER)
AFFECTED DISTANCE AVERAGING PERIOD (HOURS)
SECTOR .(KM) 8 16 72 624

NNE 1.56 8.1E-06 2.1E-06 1.IE-06 1.0E-06

NE 1.56 9.9E-06 2.6E-06. 1.3E-06 1.0E-06

ENE 1.56 1.1E-05 2.5E-06 1.1E-06 9.7E-07

E 1.56 1.1E-05 2.5E-06 1.1E-06 8.9E-07

ESE 1.56 1.2E-05 2.7E-06 1.2E-06 9.9E-07

SE 1.56 1.1E-05 2.'E-06 1.4E-06 8.5E-07
,

!

SSE 1.56 9.9E-06 2.5E-06 1.1E-06 6.8E-07

j S 1.56 6.7E-06 1.7E-06 8.0E-07 6.2E-07

S SW 1.56 6.1E-06 1.4E-06 5.6E-07 5.2E-07
!
'

SW 1.56 4.8E-06 1.2E-06 5.7E-07 5.1E-07
4

WSW 1.56 5.6E-06 1.6E-06 7.7E-07 6.4E-07

W 1.56- 5.3E-06 1.4F-06 6.8E-07 6.0E-07

' VNW 1.56 8.3E-06 2.2E-06 1.2E-06 1.lE-06

'
NW 1.56 9.5E-06 2.3E-06 1.4E-06 1.3E-06

I NNW 1.56 P.6E-06 2.3E-06 1.3E-06 l-1E-06

N 1.56 7.1E-06 1.nE-06 8.6E-07 7.6E-07

ALL I.56 8.1E-06 2.1E-06 I.0E-06 8.lE-07

;

2

4
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' TABLE 7.1-10
!

50 PEPCENTILE X/O VALDE5 ST LUCIE UNIT 1

PEPIOD OF RECORD: 9/l/76 tn 6/11/ 78
'

17101 HOL'RS OF DATA. AVERAGE INTERVAL - 8 HOUPS ,

AFFECTED^ Distance frne Site' (Milee)
SECTOR .5'. 1.5 2.5 1.5 4.5 7.5 15 25 15 45

.

NNE I.PE-05 4.1E-06' 2.1E-06 1.1E-06 9.2E-07 4.9E-07 1.9E-07 '.0E-07 6.PE-08 5.0E-08

; NE 2.2E-05 5.0E-06 2.7E-06 1.6E-06 1.2E-06 *6.2E-07 2.5E-07 1.4E-08 9.0E-08 6.6E-08 |
i

ENE -. 2.1 E-05 5.5E-06 2.9E-06 -1.8E-06 1.1E-06 6.7E-06 2.FE-07 1.5E-07 1.0E-07 7.4E-08
5

E'- 2.1E-05 5.5E-06 2.9E-06 1.8E-06 1.1E-06 6.5E-07 2.8E-07 1.5E-07 9.8E-08 7.2E-08
2

ESE' 2.4E-05 '6.0E-06 1.lE-06 1.9E-06 1.1E-06 7.0E-07 1.0E-07 1.6E-07 1.0E-07 7.9E-08

- SE 2.4E-05 _5.7E-06 1.1E-06 I.8E-06 1.1E-06 6.8E-07 1.8E-07 1.5E-07 1.0E-07 7.6E-08 {'

SSE 2.lE-05 5.IE-06 2.6E-06 1.6E-06 1.1E-06 6.1E-07 2.5E-07 1.4E-07 R.9E-08 6.5E-08
i' ~

1.1E-06 7.5E-07 1.9E-07 1.6E-07 8.9E-08 6.0E-08 4.4E-08'
'

S 1.5E-05 1.1E-06 I.7E-06
1

SSW I.1E-05 1.0E-06 1.4E-06 9.8E-07 6.8E-07 1.6E-07 1.4E-07 8.2E-08 4.9E-08 1.8E-08

SW 1.2E-05 2.4E-06 1.2E-06 7.5E-07 5.0E-07 2.7E-07 1.0E-07 5.8E-08 1.8E-08 2.8E-08
d

' WSW 1.1E-05 2.8E-06 1.4E-06 8.9E-07 6.0E-07 1.1E-07 1.1E-07 7.2E-08 4.6E-08 3.1E-08

} W 1.2E-05 2.7E-06 1.4E-06 8.4E-07 5.8E-07 1.1E-07 1.2E-07 7.1E-08 4.4E-08 1.2E-06

i WNW ~ 1.9E-05 4.1E-06 2.lE-06 1.PE-06 9.4E-07 5.1E-07 2.0E-07 1.1E-07 6.9E-08 5.1E-08

f NW 2.1E-05 ,4.9E-06 2.6E-06 1.5E-06 1.1E-06 5.8E-07 2.1E-07 1.2E-07 - 8.4E-08 6.3E-08

]
NNW. 1.9E-05 4.4E-06 2.1E-06 1.4E-06 9.8E-07 5.4 E-07 2.1E-07 I.lE-07 7.6E-08 5.7E-06

>

1 N 1.6E-05 1.7E-06 1.9E.06 1.1E-06 8.2E-07 4.5E-07 1.8E-07 9.5E-08 6.1E-08 4.7E-08
J

i' I

!' e

:

5

,

T
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TABLE 7.1-11

50 PERCENTILE X/0 VALUES ST LUCIE UNIT 2

PERIOD OF RECORD: 9/1/76 ta 8/11/78
17101 HOURS OF DATA. AVERACE INTERVAL - 16 HOURS

AFFECTED Distance frna Site (Miles)
SECTOR .5 1.5 2.5 3.5 4.5 7.5 15 25 35 45

NNE 6.5E-06 9.9E-07 4.9E-07 2.8E-07 1.9E-07 9.1E-08 3.3E-08 1.7E-08 1.0E-08 7.4E-09

NE 8.0E-06 1.2E-06 6.1E-07 1.5E-07 2.3E-07 1.1E-07 4.2E-08 2.IE-08 1.3E-08 9.3E-09

ENE 7.8E-06 1.1E-06 5.8E-07 3.4E-07 2.3E-07 1.1E-07 4.1E-08 2.2E-08 1.3E-08 9.5E-09

E 7.8E-06 1.1E-06 5.7E-07 3.4E-07 2.3E-07 1.1E-07 4.1E-OP 2.2E-08 1.3E-08 9.4E-09

ESE 8.5E-06 1.2E-06 6.3E-07 3.7E-07 2.4E-07 1.2E-07 4.5E-08 2.4E-08 1.4E-08 1.0E-08

SE 8.9E-06 1.3E-06 6.6E-07 3.8E-07 2.5E-07 I.2E-07 4.6E-08 2.4E-08 1.5E-08 5.1E-08

SSE 7.8E-06 1.lE-06 5.8E-07 3.3E-07 2.3E-07 1.lE-07 4.1E-08 2.1E-08 1.3E-08 9.6E-09

S 5.6E-06 8.3E-07 4.0E-07 2.4 E-07 1.6E-07 7.9E-OR 2.8E-OR 1.5E-08 9.2E-09 6.0E-09

SSW 4.4E-06 6.5E-07 1.2E-07 1.8E-07 1.3E-07 6.3E-08 2.4E-08 1.2E-08 7.5E-09 5.2E-09

SW 4.1E-06 5.8E-07 2.8E-07 1.6E-07 1.1E-07 5.4E-08 1.9E-08 1.0E-08 6.2E-07 4.3E-09

WSW 5.2E-06 7.4E-07 3.6E-07 2.1E-07 1.4E-07 7.0E-08 2.4E-08 1.2E-08 7.7E-09 5.4E-09

W 4.6E-06 6.7E-07 3.4E-07 1.9E-07 1.3E-07 6.3E-08 2.2E-08 1.1E-08 7.1E-09 4.4E-10

WNW 7.lE-06 1.0E-06 5.2E-07 3.0E-07 2.0E-07 1.0E-07 3.5E-08 1.8E-08 l.1E-08 7.9E-09

NW 7.7E-06 1.1E-06 5.6E-07 1.2E-07 2.2E-07 1.1E-07 3.9E-08 2.0E-08 1.2E-08 6.8E-09

NNW 7.2E-06 1.1E-06 5.3E-07 3.1E-07 2.1E-07 1.0E-07 3.7E-08 1.9E-08 1.2E-08 8.5E-09

N 5.3E-06 8.1E-07 4.1E-07 2.3E-07 1.6E-07 7.8E-08 2.8E-08 1.4E-08 8.9E-09 5.3E-10
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TABLE 7.1-12

50 PERCENTILE X/0 VALUES ST LUCIE UNIT 2

PERIOD OF RECORD: 9/l/76 en 8/11/78-4

17I01 HOURS.0F DATA. AVERAGE INTERVAL - 72 POURS''

i

Dietance frne Site (Miles){- AFFECTED .

.

2.5 1.5 4.5 7.5 15 25 15 45SECTOR .5 1.5
,

4

NNE .1.4E-06 5.2E-07 2.6E-07 1.4E-07 9.8E-08 4.8E-08 1.8E-08 9.IE-09 5.9E-09 4.3E-09

NE - 4.0E-06 6.4 E-07 1.1E-07. 1.7E-07 1.2E-07 6.0E-08 2.2E-OR 1.1E-08 7.0E-09 4.9E-09a

ENE- 1.5E-06 5.5E-07 2.8E-07'. 1.5E-07 1.1E-07 5.4E-08 2.0E-08 1.0E-08 6.1E-09 4.4E-09

i- -E -1.2E-06 5.1E-07 2.6E-07 1.4E-07 9.6E-08 5.0E-08 I.8E-0A 9.1E-09 6.0E-09 4.1E-09

ESE .1.9E-06 5.9E-07- 2.9E-07 1.6E-07 1.1E-07 5.7E-08 2.1E-08 1.1E-08 6.8E-09 4.6E-09~

SE 4.4E-06 6.5E-07 1.2E-07 1.8E-07 1.2E-07 6.2E-08 2.2E-08 1.2E-08 7.2E-09 5.1E-09

SSE. 1.1E-06 5.2E-07 2.6E-07 1.4E-07 9.9E-08 5.1E-08 1.9E-08 9.8E-09 6.1E-09 4.1E-09

S- 2.5E-06 1.6E-07 1.8E-07 1.IE-07 7.0E-08 1.5E-08 1.1E-08 6.7E-09 4.4E-09 1.2E-09

-SSW '1.8E-06. 2.6E-07' 1.1E-07 7.1E-08 5.2E-08 2.5E-08 8.5E-09 1.9E-09 2.1E-09 1.6E-09

' SW' 1.7E-06 2.7E-07 1.4E-07 7.5E-08 5.1E-08 2.6E-08 .9.1E-09 5.0E-09 1.1E-09 2.5E-09

WSW 2.4E-06 1.5E-07 1.7E-07 1.0E-07 6.8E-08 1.1E-08 1.2E-08' 6.4 E-09 4.2E-09 1.1E-09*

W 2.0E-06 1.1E-07 1.5E-07 -8.7E-08 5.9E-08 2.9E-08 1.1E-08- 5.4E-09 1.5E-09 2.5E-09''

'WNW -1.5E-06 5.5E-07 2.8E-07 1.5E-07 '1.0E-07 5.1E-08 1.9E-OR 9.6E-09 6.1E-09 4.1E-09

NW 4.1E-06 6.5E-07 1.2E-07 1.7E-07 1.2E-07 6.2E-08 2.2E-08' 1.2E-08 7.4E-09 5.3E-09*

NNW 3.9E-06 6.0E-07 1.0E-07 1.6E-07 1.1E-07 5.7E-08 2.1E-08 1.1E-0P 6.7E-09 4.7E-09
,

"

N 2.7E-06' 4.0E-07 '2.0E-07 1.1E-07 7.6E-08 1.8E-08 1.4E-OR 6.9E-09 4.4E-09 1.2E-09

4

.

i

h

'
_ _._ _ _ . _ _ _ _ _ _ _ _ _
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TABLE 7.1-11

50 PERCENTILE X/O VALUES St LUCIE UNIT 2

PERIOD OF RECORD: 9/1/76 en 8/11/78
17101 HOURS OF DATA. AVERAGE INTERVAL - 624 HOURS

AFFECTED Distance fram Site (Milea)
SECTOR .5 ' 1.5 2.5 1.5 4.5 7.5 15 25 35 45

- NNE 2.7E-06' 4.6E-07 2.2E-07 1.1E-07 8.9E-08 4.2E-08 1.6E-08 8.1E-09 5.5E-09 4.0E-09

NE. 1.2E-06 5.0E-07 2.4E-07 1.4E-07 9.7E-08 4.6E-08 1.7E-08 S.9E-09 5.9E-09 4.3E-09
-

ENE 2.2E-06 4.7E-07- 2.2E-07 1.1E-07 8.8E-02 4.4E-08 1.6E-08 8.5E-09- 5.5E-09 4.0E-09

E .2.1E-06. 4.2E-07' 2.0E-07 1.2E-07 8.1E-08 1.9E-08 1.5E-08 7.9E-09 5.1E-09 - 1.9E-09

. ESE_ ~ 1.4E-06 5.0E-07 2.4E-07 1.1E-07 9.1E-08 4.7E-08 1.7E-08 8.9E-09 5.7E-09 4.lE-09

SE 2.2E-06 5.0E-07 2.1E-07 1.1E-07 7.6E-08 4.1E-08 1.5E-08 7.0E-09 4.1E-09 2.SE-09

SSE 2.1E-06 1.6E-07 1.7E-07 9.2E-08 6.1E-08 1.0E-08 1.1E-08 5.8E-09 1.9E-09 2.8E-09

S 1.8E-06 2.9E-07 1.4E-07 8.0E-08 5.6E-08 2.7E-08 9.9E-09 5.1E-09 1.1E-09 2.4 E-09

SSW l.6E-06 2.5E-07 1.1E-07 6.6E-08 4.7E-08 2.1E-08 7.7E-08 1.4E-09 4.3E-10 9.3E-11

SW 1.5E-06 2.5E-07 1.1E-07 6.5E-09 4.5E-08 2.2E-08 7.9E-08 1.7E-09 5.0E-10 1.lE-10

- WSW .2.0E-06 1.0E-07 1.1E-07 8.0E-08 5.6E-08 2.7E-08 9.6E-09 .5.1E-09 1.6E-09 2.7E-10.

W -1.8E-06 :2.9E-07 1.2E-07 7.5E-08 5.3E-08 2.7E-08 9.2E-09 5.1E-09 1.6E-09 2.7E-09

WNW- 2.6E-06 6.0E-07- 2.7E-07 1.4E-07 9.8E-08 5.15-08 1.9E-08- 3.0E-08 6.4E-09 4.5E-09

. NW '. 5.0E-06- 6.7E-07 -3.1E-07 1.7E-07 'l.2E-07 6.2E-OS 2.2E-08 1.lE-08 7.2E-09 5.1E-09

NNW .1.5E-06 '6.0E-07 2.7E-07 1.4E-07 9.9E-08 5.5E-08 2.0E-08 1.0E-08 3.4E-09. 8.4E-09

N 2.4E-06 1.8E-07 1.8E-07 1.0E-07 6.9E-08 1.5E-08 1.2E-08 6.1E-09 4.0E-09 2.9E-09

'u -
. . _ _ ____

_________ij
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: 7.2 OTHER ACCIDENTS I

!4

St Lucie Unit 2, like any other large industrial plant, could experience,

{ industrial accidents during its lifetime. Typical accidents that might

! occur include small electrical fires and chemical spills. The procedures
and equipment will limit accidents of this type, so that their environ-

! mental consequences will be trivial.

I The chemicals stored on site are listed in Table 7.2-1. The failure of
the tanks containing pressurized gases will not result in adverse environ-

,

i mental effects. Most of these gases are asphyxiants.and are stored in
j relatively small quantities. Liquified or gaseous chlorine will not be

f used on site; the plant circulating cooling water will be treated by
sodium hypochlorite generated on site.'

|
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O TABLE 7.2-1

U 4

CHEMICALS STORED ONSITE '

Quantity Location

Acetylene 25 bottles Gas Storage Bldg

Ammonium Hydroxide 110 gal Turbine Bldg (NW cor-
ner, ground level)

CO 80 bottles Gas Storage Bldg.
2

Cyclohexylamine 110 gal Turb. Bldg (NE corner)

Hydrazine-Amer Zine Chemical
Feed System 400 gal Turb. Bldg (NE corner)

Hydrazine-Iodine Removal 550 gal RAB (El .5)

H, 75,000 sef Yard Area
,

'
tube trailer
plus 80 bottles

N -Gas 40,000 scf Yard Area
2

tube trailer
plus 40 bottles

N -Liquid 1100 gal Yard Area
2

0 25 bottles Gas Storage Bldg2

Potassium Dichromate-TCCWS 100 gal On top of RAB

Potassium Dichromate-CCWS 50 gal Component Cooling Water Bldg

Sodium Hydroxide 10,000 gal Yard Area

Sulfuric Acid 10,000 gal Yard Area

%J
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BENEFITS AND COSTS
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8. I BENEFITS

NRC Regulatory Guide 4.2 R2(1976) categorizes benefits as either primary
(dtreet) or secondary (indirect). Primary bene fits derived from St Lucie
Unit 2 include the expected average annual generation of electricity, and
the importance of providing an adequate reserve margin for the FP&L system.
Secondary benefits produced by operation of St Lucie Unit 2 include the
e f fect the facility wi'll have upon various local, state and federal revenue
systems, its impact upon regional employment and income, the annual savings
in the consumption of imported crude oil and increased knowledge of the
environment as a result of research and monitoring.

Economic base employment multipliers were incorporated in this analysis to
determine the level of non-basic (indirect and income-induced) jobs that
would be generated by every new basic (operational) job created by St Lucie
Unit 2. The multipliers were derived by identifying both the totalg-
ployment and the total export ac tivi ty employment within the region .

The total export activity employment for the region was determined by the
use of the location quotient sectoring method. The employment multiplier
developed for the analysis was 1. 72 for operational employment .

The productive life of St Lucie Unit 2 is 40 years. All monetary values
from 1975 to 1983 are expressed in current dollars for the speci fic year.
All future monetary values, 1984 2023, are discounted to 1983 dollars

,6N. by a 10.04 percent discount rate (
\ !

8.1.1 PRIMARY BENEFITS"

St Lucie Unit 2 will generate a net of 802 MW(e). Assuming a 72 percent
capacity factor, it will generate 5.0584 billion kilowatt hours of elec-
trical energy annually. Table 8.1-1 illustrates the distribution of
electrical energy by user class. The revenues produced during the first
full year of operation (1984) will be about $234.9 million (discounted

1983 dollars). Chapter 1 provides detailed information on FP&L's system
and load demands .

If FP&L's generating capability is not maintained, sporadic interruptions
and shortages in the availability of electricity to customers would result.
The social and economic consequences of these interruptions and shortages
will impact both the resident population and tourist growth in FP&L's
service area. It is projected that FP&L's service area resident populat ion

willgerease from about 4.9 million people in 1979 to about 9.3 million in
2023 a 90 percent population increase.,

8.1.2 SECONDARY BENEFITS

During operation, St Luc ie Uni t 2 will generate about $443.4 million I

(discounted 1983 dollars) in revenue for local, state and federal govern- I
ments. Table. 8.1-1 indicates the various individual revenue components I

that will ba a f fec t ed by St Lucie Unit 2. |
,.

1

[ 1 During the prod uc t ive li fe of St Lucie Unit 2, the major revenue will be
the franchisa fee, a fee paid by FP&L to local municipalities within its'

service area. This will total $174.6 million (discounted 1983 dollars).

8.1-1
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O
Property tax revenue during this period, which will go to St Lucie County,
will total $127.3 million (discounted 1983 dollars). Other major revenues
during the operational phase will be $72.6 million (discounted 1983 dol-
lars) in state sales tax and $42.9 million (discounted 1983 dollars) in
state gross receipts tax.

During St Lucie Unit 2 operation, the total staff requirement will be about
150 operational workers, which will generate an estimated additional 257
non-basic jobs for the region, resulting in a total employment impact of
an estimated 407 job opportunities. The operation of St Lucie Unit 2 will
genarate about $106.8 million (discounted 1983 dollars) in operational and
non-basic worker income for the region.

The operation of St Lucie Unit 2 will result in an annual saving of an
estimatad 8.5 million barrels of crude oil per year. This annual
saving translates into a dollar saving of $137 million per year (1978
delivered price) .

FP&L i s funding several environmental research programs related to the
operation of St Lucie Unit 2. These programs include aquatic biology and
water quality surveillance, radiological sampling and meteorological
monttoring. The radiological sampling and meteorological monitoring will
be continued throughout the remainder of the operation of St Lucie Unit 2.
rhe se programs will contribute to an increase in knowledge of the environ-
ment and the plant 's interac t ion with it .

O
~

8.1-2 |

- --_ .-_____
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| SECTION 8.1: REFERENCES

'

l. The employment data are from a special computer run of the U.S.
Bureau of the Census , 1972 County of Business Patterns.

,'! ,

2. Based upon FP&L's 1979 capital structure and the rates of return,

for long term debt, common equity and preferred stock.

3. Based upon Envirosphere Company's populat ion projections of FP&L's.

service area.'
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i' TABLE 8.1-1 Shee t 1 of 2
i ,

!
'

ESTIMATED BENEFITS OF ST LUCIE UNIT 2
i

Primary Benefits.

,
. Expected Average Annual Generation

9
j @ 72% Capacity 5.0584 x 10 kWh

I' Capacity in kW 802,000 kW

Proportional Distribution of Energy (#}j

4
9j. - Re s id ent ial . 2.2849 x 10 kWh
9

t. -- Commercial 1.6986 x 10
9

Industrial. 0.3257 x 10|
-

. - Sales to Other Utilities 0.2583 x 10
97 - Sales to Public Authorities 0.0861 x 10 ,

.

f - Annual Revenues from Delivered Benefits.
,

l i' - Elactrical Energy (Civen for First
b)Full Year of Operation - 1984) $234,865,287

'

Secondary Benefits;

. Revenues (Taxes and Fees)- Operational (b)
|

- (Civen for entire
j plant life)
.

j
.

.

l.
, Property Tax - Local - $ 127,262,940. -

- Sales Tax - State 72,575,025
- Ut ili ty Tax - St ate 4,269,233

] - Franchise Fee - Loc al 174,551,395
| . Gross Receipts Tax - State 42,911,758
1 - W rkmen's + Unemploymento

) Compensa t ion
1' Tax - State (St Lucie 2 only) $- 293,783'

1 - Individual Federal
Tax (Basic + Non-Basic)' 21,569,176

:

j- -TOTAL 443,433,310
1-
I, Employment

, - Operational (Basic and

j - No n-Ba sic ) 407 jobs
! '

o

i i

.

i
9

'

Pp

!

} .|
c

' '
,,.,_ _ # m _, .._,m--~,,.-,.,c..., , - - ,
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; TABLE 8.1-1 Shee t 2 of 2

ESTIMATED BENEFITS OF ST LUCIE UNIT 2 )

Secondary Benefits (Cont'd)
!

Income -(Given for entire plant li fe)

- Operational (Basic and Non-Basic) $ 106,769,659(b)

t

(a)
|' (b) System energy loss is 8%.' Discounted to 1983 dollars.
,

i
i Sources : Florida Power and Light Company and Envirosphere Company.

t

i

|@
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i

I

|
|

|
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( _,) 8.2 COSTS

,

Internal costs are those which are directly and indirectly associated with
the construction and operation of St Lucie Unit 2, while external costs
refer to potential adverse ef fects on the natural and social environment.

8.2.1 INTERNAL COSTS

The total estimated costs to FP&L for the construction of St Lucie Unit

2 are $925 million (1983 dollars). The construction costs are itemized
in Table 8.2-1.

The estimated costs of electrical generation by specific components for
St Lucia Unit 2 during its initial year of operation are shown in Table
8.2-2 and are expressed in 1983 dollars. During the initial year of
operation, the total cost of electrical generation will be about $239.7
million or 49.28 mills per kilowatt hour (mills /kWh). More speci fically,

i the fixed charges for St Lucie Unit 2, during its initial year will be

about $178.4 million (35.27 mills /kWh). The nuclear fuel cycle costs for
St Lucie Unit 2 during the initial year will be $42 million (10.00 mills /
kWh), in comparison to a comparable oil fired facility which will have
fuel costs of 34.76 mills /kWh. The operation and maintenance costs for
St Lucia during its initial year of operation will be about $19.3 million
(4.01 mills /kWh).

p\ Estimates of decommissioning costs are presented in Section 5.8.f
\ )v

8.2.2 EXTERNAL COSTS

External costs are the short and long term costs associated with the
operation of St Lucie Unit 2 to the natural and social environment. These
ef fects are discussed in detail in Chapter 5.

There will be no major long term adverse impact on the region's communities
resulting from the influx of thy g }50 operational personnel and theirinduced population (343 people) It is assumed that most of the
operational workers and their induced population will reside in Fort
Pierce, St uart and Palm Beach insggglement patterns similar-to those of
the construction worker population Based upon these settlement.

patterns, the communities of Fort Pierce, Stuart and Palm Beach will
have enough excess capacities within most of their public services func-
tions to adsorb the immigrant public service demands at little additional
public service cost.

!

Most other long term external impacts associated with the operation of )
St Lucia Unit 2 are difficult to quantify in terms of dollars. These im- I

pacts have been analyzed and are described in Section 2.6 and Chapter 5.

.f8
V)*

8.2-1

. - . , . .
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) SECTION 8.2: REFERENCES
1

i 1. Based. upon an Envirosphere Company estimation of the operational I

workers' induced population. |;
'

t
l

'

| 2. -Immigrant construction worker settlement patterns are as fo llows : !
j 32.3 percent of all immigrant construction workers will reside in '

j Ft . Pierce; 30.9 percent will- reside in Stuart and 23.6 percent will.

reside in Palm Beach, Proportions based upon the Envirosphere Com- |;
; pany Construction Worker Model . |
! ;
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TABLE 8.2-1 Sh ee t I of 2

COST INFORMATION FOR ST LUCIE UNIT 2

1. In terest During Const ruc t ion 7.025%

2. Length of Const ruc t ion Workwaek 40 hours / week

Labor Requirement (") 19.50 man-3. Es t imated Si t r
hours /kW(e)

4. Average Site Labor Pay Rate (including fringe
benefits) Ef fectiva at Month and Year of NSSS
Order (1972) $ 9.25/ hour

5. Escalation Rates

Site Labor 8. 00 %/ye ar
Material 10.90%/ year
Composite Escalation Rate 9.16%/ year

6. St Lucia' Unit 2dosts(b)

_ Direct Costs ($1000's) Indirect Costs ($1000's)

k '
a. Land and land a. Construction Facilities~~'

Rights $ 1,300 Equipment $ 31,582

b. St ruc tures and b. Engineering and Con-
Site Fac ili t ie s $ 219,427 struction Management

Services $ 110,500

c. Reactor (boiler) c. Ot her Co s t s $ 0
P1 ant Equipment $ 84,500

d. Turbine Plant d. Int eres t During Con-
Equi pmen t , not struction (@ 7.025%/
Including Heat ye ar) $ 203,000
Rejection Systems S 61,800

Escalation

e. He a t Rej ec t ion Escalation During
System $ 43,148 Construction S 59,443

f. Electric Plant
Equipment $ 80,000

g. Mi sc ell aneous
Equi praen t $ 1,631

,_
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TABLE 8. 2-1 Shee t 2 of 2

Direct Costs ($1000's) Indirect Costs ($1000's)
-

h. Spare Parts
. Allowance $ 0

i. Contingency
Allowance $ 28,649

i

Subtotal $ 520,475

Total Cost
St Lucie 2

@ Started Com-
mercial Operation

(1983$) $ 925,000

(a) The " Estimated Site Labor Requirement" is based upon the construc-
'

. tion of a facility which will generate 802 MW(e).

(b) All direct and indirect costs are expressed in 1983 dollars, first
year of commercial operation.

.

. Source : Florida Power and Light Company and Envirosphere Company.
-

. . .. . ..

____ _ _ _ ______ -_----- -_-__ . -
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U TABLE 8.2-2

ESTIMATED COST OF ELECTRICAL ENERGY GENERATION (a,b)

Fixed Charges (C Mills / Kilowatt-Hour
i

Cost of Capital 18.36
Depreciation 0.37
Interim Replacements 1.15
Property Insurance 0.18

i Income Taxes 4.92
State & Local Taxes 10.29

Subtotal 35.27

Fuel Cycle Costs (d)
,

Fossil Fueled ' Plant (oil) 34.76

. St Lucie Unit 2 (Nuclear)
1

Cost of U 03 8 (Yellowcake) 3.70

|
Cost of Conversion and Enrichment 3.20
Cost of Conversion and Fabrication of 0.90

Fuel Elements
Carrying Charge on Fuel Inventory 0.80'

Cost of Waste Disposal 1.40s_ ,f,

: Subtotal 10.00

Operation and Maintenance Costs

St a f f Cos t s 1.01
Operational Costs 1.34
Maintenance Costs 1.14
Insurance and Fee Costs 0.04
Administration and General Costs 0.48

,

Subtotal 4.01

TOTAL 49.28
;

)- (a) The cost of electrical generation is for the first (initial) year
,

of operation and is expressed in 1983 dollars.
i

(b) The operational characteristics of St Lucie are 802 MW(e) net at a
72% capacity factor.

(c) The fixed charge rate for St Lucie Unit 2 is a levelized rate of
19.29%. '

(d) No recycle costs h' ve been computed for the Sta Lucie Unit 2 fuel(' '""j |

cycle.

Source : Florida Power and Light Company and Envirosphere Company.

.
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i. ALTERNATIVE ENERGY SOURCES AND SITES
t
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{ 9.0 ALTERNATIVE ENERGY SOURCES AND SITES

\ Alternate energy sources and sites have been presented in the Environmental
Report - Construction Permit for St Lucie Unit 2. A discussion of these
matters appears in Chapter 9 of the US Atomic Energy Commission's Final
Environmental Statement Related to Construction of St Lucie Plant Unit 2.

In 1976, the USNRC Regulatory Staff performed a subsequent alternate site
analysis, which confirmed the Hutchinson Island site for St Lucie Unit 2.

Alternate site hearings were held before the Atomic Safety and Licensing
Board (ASLB) in December 1976. In its initial decision (April 19, 1977),
the ASLB found that the St Lucie site was acceptable for St Lucie Unit 2.'

This decision was upheld by the ASLB Appeals Board on October 7, 1977
(ALAB-435).

i
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10.0 STATION DESIGN ALTERNATIVES
i

Station design alternatives considered for St Lucie Unit 2 have been,

identified and described in the Environmental Report - Construction Permit. |
A discussion of alternate station designs is presented in Chapter 9 of the

; Final Environmental Statement Related to Construction of St Lucie Plant
j Unit 2, prepared by the US Atomic Energy Commission.
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11.0 SUMMARY COST-EENEFIT ANALYSIS

{ The cost-benefit analyses utilized to demonstrate the benefit of St Lucie
,

1 Unit 2 are presented in the St Lucie Unit 2 Environmental Report -
|

Construction Permit. This section is not applicable at the Operating
,

t- License stage.
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j 12.0 STATUS OF LICENSES, PERMITS AND APPROVALS

i.
: Table 12.0-1 summarizes the licenses, permits and other approvals required
j by Federal,. state and local agencies to ensure protection of the environ-

i. . ment during the construction and operation of St Lucie Plant Unit 2. The !

[ status-of each application is also indicated in that table.
A

!' Various state of Florida and St Lucie County permits certifications,
i required for construction, and granted prior to the submission of the
| St Lucie Unit 2 Environmental Report - Construction Permit. Stage are
' listed in Table 12.0-1 of that document,
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TABII 12.0-1 Sheet I of 2

LICENSES, PERMITS AND OTHER APPROVALS REQUIRED FOR ST LUCIE UNIT 2

Agency Authority Required Impact Statue or Authority Status

U S Not lear Regulatory Limited work authorization Air, Land, Water 68 Stat. 919; ICCFR50 LWA received - 3/ 75
Commission

Const ruc t ion permit Air, Land, Water 68 Stat. 919; 10CFR50 Permit received - 5/77

Operating License Air, Land, Water 68 Stat. 919; i f:CFR50 Application to be
i

I submitted - 3/80

Special Nuc lear Mat 'l Air, Land, Wat er 68 Stat. 919; 10CFR70 Applicatinn to be

License submitted - 9/81
|

Source Nuclear Mat'l Air. Land, Water 68 Stat. 919; 10CFR40 Application to be

License submitted - 9/81

| By product Nuclear Air, Land, Water 68 Stat. 919; 10CFR30 Application to be

| Mat'l License submitted - 9/81

U S Envi ronmental National Pollutant Water P L 92-500 Section 402 Application to be

Protection Agency Discharge Elimination submitted - 3/80
System Permit

Approval of State Water P L 92-500 Sect ion 401 Permit obtained - 5/76
Certification of Compli-
ance with Effluent
Limitations

U S Army Corps of Pe rmit for Dredge - Fill Water River and Harbors Act Application

Engineers for Discharge Pipeline Secton 10 33CFR209 submitted - 7/79

U S Coast Guard Pe rmi t to Establish Water 80 Stat. 932; 14CFR77 Permit to be

Private Aid to Navigation requested - 1/80

Advisory Council on Determination that Site Land Historic Preservation See Section 2.6 of
historic Preservation does not Infringe on Act of 1966 this Document

Federal Landmarks .

|
Determination that Site Land Archeological Conserva- See Section 2.6 of i

1

is not Archeologically rion Act of 1974 this Document
Significant

National Marine Collection of Threatened Water Endangered Species Act Permit obtained - 6/79
Fisheries Service / and EndanFered Species of of 1973
Fish & Wildlife Sea Turtles

Service

Florida Dept of Beaches and Shores Land Chapter 161 Florida Not required

Natural Resources Statutes

m mm
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TABLE 12.0-1 Sheer 2 of 2

Agency Authority Required Impact Stature or Authnrity Statua

Biningical Survey Water Chapter 251 Finrida Nnt required
Statuten

Florida State Cert i ficat ion nf Site Water, Power Plant Siting Act Certification nbrained
Planning Board Suitability Land, Air nf 1972; Sectiona 5/76, mndified - 4/80

401.50t et.acq.

State af Finrida Canatruction of Diacharge Water Chapter 251 Finrida Permit applied for
Trusteen of the Line Statuem 8/79
Internal Imprnve-
ment Fund

Finrida Dept of Variance frne State hater Ch 17-1, Finrida Adrai n- Not requi red , pe rmi t-
Environmental Water Quality Secndarda intrative Code ted under Power Plant
Regulation Siting Act

State Certificatinn that Water P L 92-500 Sect. 401 Cert i ficat ion obt ained
Discharge Complien with 5/76
Sectinna 101, 302, 106, _

and 307 of P L 92-500

Certification en Con- Land, Water Pnwer Plant Siting Act Certificatinn nbrained

arruct and Operate Pal- nf 1972 5/76
lution Service

Federal Aviation Air Navigatinn Approval Air 80 St at . 912; 14CFR77 Permit requented 12/79
Agency

.
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