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1

1.0 INTRODUCTIONs

!

The Florida Power & Light Company hereby submits this Environmental Report
for the Hutchinson Island Nuclear Plant, as required under 35 FR 18469
" Implementation of the National Environmental Policy Act of 1969," and in

.

|
response to the requirements of Appendix D, 10 CFR 50. !

!

The Hutchinson Island Nuclear Plant (AEC Docket No. 50-335) is a nominal -

850 Megawatt net electric pressurized water reactor. The nuclear steam
supply system is being supplied by Combustion Engineering; Ebasco Services,
Inc., is the Engineer-Constructor. At the date of writing the site prep- -!
aration work is 55% complete, and the total construction is 12% complete. |The plant is scheduled for commercial operation in midyear 1974. In |
selecting the site Florida Power & Light Company has followed its long- |
established policy under which all new sites are considered for their |
suitability for more than one unit.

.

The " Draft Guide to the Preparation of Environmental Reports for Nuclear '
,

Power Plants (February 1971)" has been followed in the preparation of the '

Report, and every effort has been made to be responsive to the suggestions i

of this Guide, where applicable. For the convenience of the reader the r

format, organization, and numbering system of the Guide has been followed
in this Report.

The information given herein provides as comprehensive a description of
the environmental impact of the project as can be made from such existing I

data as Applicant has been able to obtain from a diligent review of all
possible sources of such data, and considering such guidelines for the ;

scope of the inquiry as are available. The various engineering and environ- '

mental studies which are continuing are described in detail herein. |
t
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2.1 GENERAL

2.1.1 LOCATION OF THE FACILITY '

The site for the Hutchinson Island Nuclear Power Plant consists of approx-
imately 1132 acres on Hutchinson Island in St. Lucie County about half way |between Fort Pierce and Stuart on the East Coast of Florida. The nearest '

population center is the City of Fort Pierce which is eight miles from the
site across the Indian River. The location of the site is indicated on the

.map of Florida, Fig. 2.1.1-1, as are the major cities of the State. As |an aid in location, the approximate road distances from the site to the
,

principal cities are: Miami 120 miles, Jacksonville 225 miles, Tampa !
150 miles, Tallahassee 360 miles, Atlanta, Georgia 550 miles. The Georgia !state line is some 260 miles away at the closest point. With the ex- !

ception of Lake Okeechobee some 35 miles to the southwest, there are no I

major geographic features or important true rivers in the vicinity. ;

Figure 2.1.1-2 provides a map of the east-central portion of the State
of Florida that locates the plant site relative to the geography of the

|State within a 100 mile radius. Figure 2.1.1-3, on a larger scale, pre- r

sents an aerial view of the locale out to a 10-mile radius from the plant ;

site, and identifies natural and improved features and reference points. !

The Company's property lines are shown in Fig. 2.1.1-4 on a plan of a |portion of Hutchinson Island.

[!
The site itself is generally flat. Much of it consists of swamp and, ,

outside the mosquito control areas, the land is covered with a dense vege- i

tation characteristic of Florida coastal mangrove swamps. At the ocean I

shore the land rises slightly in a dune or ridge to approximately 15 feet
above mean low water. The island itself is populated only at the northern
and southern ends, the nearest inhabited area being some seven miles north'
of the reactor site and the closest inhabited area to the south at a dis-
tance of around 4.5 miles.

1

The Hutchinson Island plant then is sited near the center of a long, narrow,
offshore island. To the east is the Atlantic Ocean with the north flowing '

Gulf Stream currents evident only a few miles offshore. Near shore a weak '

counter-current flowing south is usually felt. To the west, the island -

is separated from the mainland by the Indian River. It should be noted that
the Indian River is not a river in the usually accepted sense but more a ;
long, thin, tidal lagoon stretching down the southeastern coast of Florida I

between the mainland and a long series of offshore islands. Passes or in- )

lets between the islands connect the Indian River with the oceat. while a
very limited number of small streams flow into it.

Anotherfactofimportanceregarhingthesiteisthat chere are currently
no wells producing f resh water on Hutchinson Island and the many attempts
to develop wells, even at considerable depths, have proved unsuccessful.
This has limited the development of the irland and kept most of the area
uninhabited. Development of the northern and southern ends has been pos-
sible only because fresh water could be brought from the mainland by pipe
lines of limited capacity.

I
a

l

1
1

-2-
|

|

__ - - - - -



-

N
- - - -/ P''N - --- - .

' ~ .*

,,,,,,, .

** *
.......

,. ........ (*

x L ..... ] . . a.*,w. _ }J
o "=- - - . -

-- g -- . . . . . . . ..

mw .# .." .a

p/. ,!

. ;
- i

v,,
. 3 \ z...., .

| 3,,, ,g| 2e. . ._ . i

. ,. -
-

y,.

. * ". ." '8s . 4...y g;,gg, ,_._ yf-

-"a*'.".*.-

...~ ,

6-f7 - = =, ....

'L,._ L *"1
4- . -"'b.. fts( ..

o
g

.... x... y, w.s,. oty . , . -. . . . . . . ,

j 7

/y'-4 ...L
- (- %.....

. u,o
~

--{4 ) J **' . .
.

,_

, p. . ;
, ....r.. s

- - . ..

-( rn i .nn * * * ' * * t C
-

|'
F.g

|
r ;-u,0 s e,r,c.,

e . - .-- ; %* nw
. =.: u.F - - ,

.

Oa* * m .

-- W
_

f " '; .s k ' . .,.Vh-j .

ia .y | p .- a
.m

3 s . ,...... m,...- u..
, . , ; f = , . . = /"

N,, , # u#/ 5
.

*- - ~. :. t.:L.. -1,j
L, g. .j -*-

.,

..e .I g . ,

L \ ."m
AU b f- - ** a-- ,,....... m

' i Te g . I)
*da' ***" g

-

a.:.e;. .

..-..._J-. = * * " *

2"""
- ; ~ -e

JMi _ |~. K n ,,.j.p
'

p. a
...ii. % t

!'" *''.y. , A
.

,-:; ;;;,
'

- .....
. L- . - < g

.

,
,~t . , , , , , g

r. 'I --
\. g.; **Q g,;,/ ., .

u .. q
* ;r ., |-.......... . *"(' ; y =='

_, ,

,
_

* " ... |: . ,. =y.,
,,,,

. _ g I, ,'*** -- .

.,. ) .; ;----m - r. :g- *ga; g , , . . ,

;. ;
~

== .a e n.; . .

.

f I - . M J " a-
.

!r ,3 7'i ,
w#

K 3 - , . . '
-

a a 'a.a= '
.

y j..4.._,J
*"t "ter4- .__ _7_ . . I

. 21 ... n'a =*ay-
-

,. . . , . d 1. e.=
_.

u- -

,,,, , | .f
-

* = =y ..

.g-
=.

g a I
.s'"t" - , , y.m A.

- .a.~ , = = = . = ....... . . . . . . N
. L

+ . . i-a.. , , , , , .
_,

.

y,, ,,
dh,. y == 2

''

g. ,a

{- g q a* .* **
9 pg ,i,. n p ,

e *f=* Ij ,,, :
..j - -- 4. . ,-.

/
t. .

.

r. . . g f - ,, 3
,

, , ,,,,,

ggg N % .4 y - 'M'b"'
, , . . .

, [ . ,' gg ' . y
g gg,.g

( "****~ . . s .~' _
o. .'UE.i 5| \ . ' , , g *''''*

.1 ,

. ,~
. g eg.

Ng., f1 v.eas . ..?.p_e,_ g u u. .si.an
4

j,
4 = g,

u . . ... .
. ; ; C- \ _we.,

-
.,psA g*;,- 1 u

.
< ." r L . = . ~ ' -w* C n. c =-*:q , , . . . .-r \ g . m

.

-; *g,y,',%,,,, "a ; J .
ij. yyLe ..-- i , g

i

. = e... na., sie

L ___|.-.4 T' . - .sm
.:1 :-=- :

'~L ;;: ,.;, -- z -=, wp.... . . - . * * * * " * C

y.6.afgy +q----
, e.-g_.,,,,, .. . . .

,
L

,,
. . . -

L. ._#~g Q

% a~.

' -

== eLEGEND
. . . , ,** * * *

ELECTRtc TPAMSMtSSION LINES 69-IIS 135 240KV
*= * m us e ELECTRfC TRAN5 MIS $10N LINES VNDER CONSTRJCTIOh

******* t.LECTRIC TRAN5MISSON LING $- PLANNED
MW POINT OF INTERCONNECTION ,,

y,
OTriEM elf CTRic LeNts e F',

O GENERATING STATON$ .yL /
%

9 CITIES & COWMUNITIES SERVED ELECTRsCITY / * 1

4.'la cong.si.e oreos eme!ser cit.es not stiowa) O . , . .,

/

HUTCHINSON ISLAND PLANT /'

~*

ENVIRONMENTAL REPORT 9 g' -
-

MAP OF FLORIDA LOCATING HUTCHINSON ISLAND o .m,.,#
s

PLANT, MAJOR CITIES, AND THE FP&L
SERVICE AREA

FIG. 2.1.1-1
- ., . . .,.. .

=;= , =_=-
, FSSF5



r
""

ANSTET.. ,"

APERTURE !
J

a- c CARD '

-, r eZ ,
i x ' '

, .
,#

E Also Available on > ' ^~,Q,

u -

y Aperture Card ,<' . i i
*,

.
g -

..

.' g,

. ., ' .I .: ' , @ = P
,

- * "'

g*c,,,
. "

= . . .a o. a,

g % ' . / ,.., a

n.g ,' g. r4 ." ,, , . , " ' j f j'
,, :, .

'
"

5'
- =

' , ,
-

,' , i._"j.
. o- _ amp a-

~

". u ni . "c'E1 ' y[. * @
;:,y > ".

,4 .a "o i , n u n "
. .' * ,, . . .

i'g' - i
' ". 3 (

s
s - . i ga a, a,"n ing

n "J 'o-
_.

i

,, c

, ~ . g ,. _ i
.

n ,.

,

', 4 j- . t g
-

,a p .

j'i a ._

,=

' ,, ' . ' 4. . e,e.;# jn -.. mg.. .,y+j.s ' , . ~,
'-,, , y -i i '/ ~~

s,~.- .,

, 'j[$h, , j' ,! ' d b, -
_

.
- , , . a-. , -- '

i ' . - r 1i ~ . . *

>M{kh .. i;
u ,

k '.'j'a, p-h!
.iP, ,

, f .. . ag ., e 3,, , 4,,;
,-

gg 1,.gn.e.sm#
, .

,in

9- . ti .".
w, -

a .>

% g, 3.
, o,

: h ,b;f. ,a, m$3
,

n if'] .~y e:jU y:'I':k t ,
m.

. . [. 7p { b , p |b_j%)
,, z f . :;/dj.a . n 7'm

_ n j,,"n ,a;;"P: ,7"
%,g; L g 11m?4.,%q.g7.7.$Effrb. , t-s - , , . .. = m4.g- .. - r,ghh, f kf

.-qp,m

k' ' - Y

Qtj gg}%pfg%ggggjag!
,

gg, 9 ;g g
'

..

Mkg; nmgap4.mSfj.a[uma a,.- ? g 9).a rp r ec4 4+g3 . .,v. s g y. pJp yu m-y- a% 3. nnky

my m*.(?,g.. 'ff?|kNAqg ' |g|%(nyg;@j@BF&?,
-c v -

4f- if[,'{jf,.;. :y 7
t

y.g s epp
.

. .ysp pgy
kfgp /i WrEg 96WqjQjdQhgsy.g

d 1 6 @ g p f 1{ fs$$$g$
N M) h @ M i f d % f b f @Q Q R, Q Qi 2% M

wu a wr w e m|y|$4NSdee sm. u w.g?:14 myi mam,+Y g. L. ; u. g , w .affL2'g, ::.e, .4 F ' ; ') * g y
. z,s M) nbeji i:. . .y a.'~ 'Qf , : L

b '

,

h MM

. . . , _ - . . _ -
'



)
. ..

|

|
|

r
2u
a4

' ~

b '' 'd $ , 'h 8 V " # H8 JIJAe7 ,
~

g

[. Q Q .. \ . . . y &g',qf)mQQ&g.)KAf % ;: j*j $gg| 7__,' j

" # '"
't ~ e i

e ,2 , ,

. ,

A .,Q ",2 |- Jgf Z ."n o> w . ; < T 4 &yy,jO s. .G- N
gg , 4 y m g i g ,,

, i , [. W u ti 2 y
W 9 Ma __ ,tA' E q q b- '

1' g
.

's'w-rS . w ge; ',

* / s .>.C. w. h,e
r* 2 .e

M F* Ig ,.a j -gi s< m ww L! ggy 40
r ci. , q y. .,_iy.Qag3 .a -m -od,

14 g wW- s 4' 4 o ym 0n

O_a'...,['g 2 4 O iy g. 'p., g aZ 1,

- '..
'4.q *r .| } l- 1 Ew e "r, a)g zy<t C r. -

A _v/C +. y r #, Kt @ . -@p,0 ' 7'
_ cy :O 3 y ,

I $;f ' f,4 ;;.g.; ~

, g... [f,.. g-4 @o o, J o' . . .
2a -D .a >2

.r . .s -b. . . . , e ..Q. .g.'f,, M . '. . "pw.

;I - E<,
, .4 . ., k -y .. .L:

c
-- 0 '3 ... g .; g . e.c. o u, . e;4,.

4 s ,
. o-a. 4 .f < u 3

. t- . n t v. < (.

.. ; .y--i .,
-

,
.

gD
-

.. wm ,yvy <.
.

1. I
'a., p 3 ;i '.

p.. .* c fg -..

/ m. g t b- t- . u x. : 5 :.> . -
.

afa .3,n
J/ ~; L; T d , :. - i

w-

.,e -

,
. . .. .p 3 ^. r

gg' ' . ; , - - w %. v. m ' n, ".n Q p. f
. /,

..f
*

1 5 ~ = '.

M
'",r/.,.g f ,W.0, q 'r..._,t' 4:.,, * , ',p, ; ;), py 4;._J;,j.

,
,. . . , _ . ,d, , ' ,. , a

-W * - ,,,h I [ .''
'

.. a Y
- - g v..-, ,%

' ' [,' N .
. . , . , ,

.'c i

f :g .

)4' sy.,, ' gw w , - w]f. g y%, .
.,

,. g o... A - - . '' . .,. i ;1 : - t . <v y,.w . .i<.o ,,, e 3',4, ,,. .

.- j c4. 9 . '_w g %:mi, p ;.r :p )T f. g.
' I

.-

, J.. ;..,w ;.;'d 7
'

4 . rF av .,. M. g

,
~ ' ' J ;. hd.k

, %. . . .
c./-

' C)- [. . f. 2' ' , . , _Jw 3 s . , ~ ' "

}y<- { - (m . ' N. a ' , , |/[;. , , .3

h
,p

.,. , . . | . , . f. ,
;

.b . D .,g , " _ ~ . , . . .. , , ;, p &p ; ..
., _

. . , ;, .
_

nq...4. . ,( s.s f ,,; ,;.v.r 9. , e q
s; - p , . , ;) , , , , y.,

V .,.7. .; .n.,q ,', .f,.r . -
'- ,. -

~ , ;
.

f ' + j,,.

a.
n '. r . - - * ~ .. $\ . , .

. t. .:;,; t".c . . y r. .I ,,W-' s': 4
. s. . . . , .

g .; . * - .;,; ....j,|-
.1' j - Kg

1 : - , N 4 h , c. j '' I

# '' M .~' 5- . f .# ,[{, (.f;N,
*s- ..m- 3

.p -

.. h,*9 W - e. , .'.s 5 *

;g f d., JE.' , M d. ,
,('' YI

.. < j,./.* '

i I*,
.

, ,

g
,

A
'

*
7

% - } i

3
,

m. '! . (. . , S v,), . w.. ;. . ..:n %g
.. f : s,

g J,1 e<- : ;j- . 1, y% .,.

m, ;W -mo . .3 t ..

p-n. . . --m.., a .. J' ~ . . .
, w r.

' ' - [a
.

:K- Ad
.

/ || 0''

g'b h .SM tA % * /e i , c h p .,'
,

. . j'
-| .'$',e/* $ e '.\

. E: t
.

J. . '.
.

*
,

3
.. .f.o '

1 ja.T^ ",, p_ } .2::f,k.Q.*3 o ,- %,,.'
. p.'%.?. s e.

..
-

, . .p.8, iJ J u v- f
; s - :,

. .. .n' %

'' g4 : ,2'. l{* Q". .g ..
. .e*

.,T.
;+g : w i \s

.

y
~

,- -
r

,,.
- - - . y * ,.*

*A w-
.

N., 3 < J a. Y'
-

i- .. sI - s*3 " . , - .c . . ,

. |Q *:r d~ g!.x o m...y,
* '

' of [. ' T!h . ' d'h )k[
,;,

. g, o-
, ,

[ f,

j y: / , ;fy
.k,'_ ' - m:,2

'

. ' " . ,[b [ sh 4c .u . ..:.v. ;* y" N.. >
- f-- -d U * g,N:'r d

* .4 ;<.- ,. :j : u.+.eA <

m ,M.3. %*-i* L ' ' - ,e '*VTw.
' ,'h

~rt> b '
,

' - 4 7, M F"1

i,f~.g'.y9('AQ'.'..:?c'7
<

, . - %r I .t '. v,4t %tV:.'W:i
;

Q.W ,','y't:'-fi. . . G.yi: .'.f: .r%,%
* i~ ~ ' -

\ y. ; ,L xf ' .y I' ^ ~.V ,

in . .' 'A.. . o 'p !. n
; . $ . , . ,b.h]

- - |.: Y ,s.' | '~

; '

G|'} *{m' .g. .E' . .&.iQ k :y jr :f*d' t'

i1G f j' f %*

iMV :.$ j[MI. d' E

fm (,2y,..? ,:'J.6g~,y,\. ,.Qt(qL. .if )?'..?!' ;'k ^ E
ij

i[
4. g n -d, 'gr.t

' - M<'~' ,-j T ;
r

.yQ'.q:::4,;,

+ .I y| G f. :; Y , 3
.

' -

'7,4.Q,.,,; 4
y , y',..% y; g ' Q,.y Q :/. Q .:J ?;:n:

y ,v:o. wo .. . . , :: , . t.. G.
.p .M._d:..,,, . .'

-

h , ';~ ~ ' ?% .

Q : ', p'.;,1
L}..

,. .'.: , . e,.
. 5 \r . x- Q:, ,

y o w.;o'v,b;, , -f., T ' .. ~ :. .y%.;&a:n:& >?v . , p~* . '- * ,.

k. s':P
,

y %$:W,., a ,u , . -. .>... . . . .. $ .%x.
:)

. bo .
c m+

~- t { .- ,. +'

, ,) - . '1: ' .4;

)f. ' ) 4 ,a .y . . ! , J *n. .p.%;3..a. n ;M:'6. 3 :.pf.y " :g.. .M. . .. . . .. , .'. . . . .F 1. .c.%
n . . ay a <

..&.-
:.u:.w.s ., a, .. , ~+

' . f }f .j
. . . + - . .ra -

: .:.. . :,,?.. -

4
%r,,. ys% ';%. . c;| ? n:-

.'
;%y ., n re

, .,

}. m.,

; g . .a... ; . g . A,e +,

* . . N: %. a. y .. . . . . .
. . . . ?/., - ,: | 3 .y - , ' . . .. -,

.6 v 3.*2
'-

, , w- - "# %,
.

.r
4 :t. }= < - , ' . ,,. a. - g . s.w -

. . . ,
-

1 a

g.m n a ..
v.- L, . 4.1 ',,. g%:

, . , .

N' '..w..
0:.w: 9k

<
, ~ j,L.;. .w. g ~ , . .oyNq . . r:

.-\,
s

as . 7. v . e

:4 r '.-.w . . .n.
.: sA f -*u..

. h ?* ; :,. ;. . , . . r ..

r .n- - e.
-

i...,5-
Q~

.

af,o. ,%.. ;Lr
,

.
.

\ < - ,i . - < y ef
s .

:).Y
. . ~."J.,.w .4.M: e. -. - .

O
. ;j ,'*

, >;-

r |.J. ~r . m,4 . > ?.%.. .. ~;:( ~~k.+ |., A k..h ~c
' +s- a 4 ,. 2W ..

.

. . w , . g.e. ~ . . . . . .v. . a. . ..v. .. y j n... ...j ..
< ,.q *g - . p,~n..*., o.

5,.

. , -+' ;- - ,

. , * , . , . t . . . . -%- . 4 , ,i. y > _ , p., .

t . .. j ,,. w._ m..,
.

. . , ,. z, c,, *
, ,,j .,s . , 2 1 y'Ap }. % 1 , j

,

d.'w,m. c.,m.. ..... , n; f y;~, ,.

yi , 7y g.*. ,

n . . . .. '.: . ,; .
1. .o .u.

.:. ,g>. j; a x .n.,m,.-
. .

n, 1 y ..-+
> s . t, ;. , , ~ .y , . .

' ..

'( w y _p. , :, + . w : } , . 4. ,., + .c xA. ;a
.

r,

- ..,.~,i . 4.. .wf
. ,

L ,a

i. 'y...g Q g
*

-> , , . ' .. ..r.
. ;

,:. .; A:.. te .., ,n . :n, %.y ,;
-

, . . , . | t. .
,

a > . / .ea . , g
. ,g a ,v ,.x

. .,

;. . .i . . , .

tg ~,..; y., , g, , %g(.y.x w. c. . .:., ( i ,
. . 9 >< :

. a;w. p.s..c.4 n.,s4 | .....f, m . , . ...f..,

.r< , .,. ,

. q. . q .; p, tr+R..
,,m .

, --
< . . ,

.

.. ., ,

. ,s '. < .

..n ;y : er
t . .e :<j.'

; +, .p r . e. >- . ,s..
-

-v. 1. -, a.A- : ,

.g ,.g ;r .,~~ y . .. ..

.

7 . , - ,; ,

hp ,. c . - 9* ,q,j.:,y m r.x.q g,j . . . . ,#
,e , ...

. q;' *i,c&"
s

.. A s .

,
. . . . . . . , '

,
,

.
.,3

.~ . . ; : 4 . A q qi, r q r,,

. . D a. : r : h. . . . . .
.. .tr 3 ~j

,
.T t< . ~ ^.~ ,.: .~- i~ ^c.,. rh.h''W

,/. ,.!
; *

. .

...f M l d ,1c w'w|. .s[ t
c .) ,;'p.

f 4 WW WP..%,f'. k @'<.N.h.ff i p ' $
.

1 .7~$h:.U y.-N o
.

h; h
.h C M. . .}9Mf

,
,

W a. ,i e i f* [ 9 - 11
4( d i'_. h p.m M t tJ;p}i/ P ,r[?;4:; y .w.,-a. K,.g4- * "

. . , ! .}w p' -- - -Z T , , .3
{

-
5.4- M .m

. 4. ' . p.
-' ;

d o j.). 4 m.; g '
. . it. v.,w.y

f. }o i@%s@ y
,,L~ p4., .

p g.o s,.c.9 p 'z s u.,,,y,e j
:n . p. ~ n.

.
i .

, w- :s ,,,

k, . #.,.
f,%._ ,c

. . v .5 _.a,...n q,.:.: .r.- u *
/ ' a. /. ,e .

. .'q' M" j.p . 4' . t''
d3 4 , ,t *

[ . s'v' " v 3
, ' .- T

* $ , . }M,g.,p %p-< $
2;- - }. '

i- a: . 'r , *,,

, a gN 4 2 a .; w , . .; ",

% $7 F 7'.i Ulr$ {]' ,g-
.

h,,,''nd 5''

" , ,. ,, ,,

~
,

.c- -A it,q
,,

. . . o... t \n . .a,.K y % . .y,

N
. ,a.1 g

e ei es . .i e -

I'

, , .

.n,$. k.NJ h , h,,k,'h,-
i. ;.-+.4 i

.h@. ]e 1.Q.Q,, Gh h,).d R ,,g.- ]M [fg.,ggj.y'[,[[b
'

a .
,_, ,

y a
d

,
. (y *

.

,,
,

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT
GENERAL LOCATION MAP

'

FIG. 2.1.1-2 -
,



_ _ , , , , . , _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ , _ . _ _

NE{5 5. 'YY S, '

,-a- we

kk (
-, ;.a , + xg}.__ , .- u . s% ~ ~ s m,I, a.

? Q4Af :'g & T.? ;
:r':b;;

't
1

'

rem y pwy-m -w wmmm e m=r W '' ??% f '(\*{,. i y$g 'y ' u , ..
, q-, fj;.2 ' + :

|
'

~

J:p.p:.2 ) ,ym .e g|fl.g - .e s- y y <4 m., c
[,, .

, , ||% >+..x 'e' f-< , f[ ,ah
, . qiw i s y .c ;- . , - ,

,

[, #7 K dt [ Q [hj, [ -7
4

,

k O~ 'i .s ;hC Y[
.

. h[%9%,#Q,,
,

~ &,..
v. ,

,
o

h, Q **l' . J | j,g,, 43

#, . . 3 , d iBV r .w m-~m- - i

g -| 7 ;;. - * g> . _ g f, f ",
g *,Nv& . 2 9sag - *

;o >

. A p. '
,

,
. .Mj #e rghn@ ew (w ,.

R. 5 .F. . wz sv ,
- 3

a of
5 "-

.
(%e.m~,; O a

-

w: )s
== * | ,4 yan

M g ,hy .
.p. pp-

4.y dAes ,,

D$$, ,'
.. . g gk(y Y ,f: ~

, YY |
' *s

,,

c m mc

" %p h. %MW d 4;s.g
av

. w -

; W ',' 'a~ $F-q .,

w na. W h,j h.. 7
s ,,e-5

' t . . 4 #,
s wy -y n ,?/ 3 p

9,

> ? g%% |% {p|g ;q .
my c ,

v y " ?g + -. ... - d . .
E ; f- . .j -

i

4 ,W.? . , h
-

"3,j' I ?*
~

{ | ?' '
;g .,,

' _ , My, , , ,
.~M%D4 %*

o,. J % , p --

. , k, 'y [ * , , {- '
- hh g -

'

y g! $ g g g & ? h < f h g, 3gggg ,gfp -
r wg % m., Q.. y.:

,

kffkkwpmg.wem
jm > , , . .

N ff"k fhfh
.cm

e~ g .ca,.tsg. A,k,m,w,a.sa,mo v.:~ Law,cu, c =.4.ww. n.g%w%uwgh f:
4 .y 4 g .

8 m n wV
w s"r i

. >- u %.%w:t:e#%n.fDQ1pw" ; p~pgry ., A m m? r
h W ?,m r. p& y g e w% Mp W M yo +g?):~ 9[' .

|
p. Q/ h;r &% :

'.K c

Q@ > ' QMN.b&m&
W? W

n g !' Ni[ % - %, .
ww sp .,

5
.~ WW ~?.Q; ~ .

S;.~[o w% $w, ~$p$$.y{40$.,M f $a
i

.

tM
. d .

> . . .

d -M%@nzwyw a. . AL . ,,> em.. , m. . y. e.m..-; Mem u, sm, #g g y<m% _ 1;.. , v y:, w,y. w n ~. y -. o
s .s ,,g

.% g; ' y .sg ' q. -
y

ggg 9
V; p g u,. w e av . y e : yor e

q,d w 11 gWm..y g y p y hy.g -;.4 a .

t c e dy g gg g g ,g%./3!v g w A m W3 gm,4n gc
4d .sw m n p. m . /c p %- x nmsw :, w..w_

3 m@n. m@/ p?>:Nw; Np 4't.0 eh;Mpar$t$ 7 M;c, ?vp 3.9mqA /g,ep,Ag@
.,

9 np we-g hehp v,I uc -u WN q w1 q. pw % Wr e ,som A ap ) c; a mg;g .ys ,

ggc:o F [wh n y. . 1 rv v y %;py gp*#o 4 .t , ag-

p#,g ,Ay %wv'w 5
MQ *TQ, w:g;Wtpg;g,yn %[a JE,

p:.iga - % a ,.;_ 4 .0
dI '; b:TN ~ 474, ocz u Up p j.d 47}m:w?%4.ng< : pX : ."~ :. naow$ w , y g n g)4u , . - a

1(W QA;, chm a
m n-

g A;.ggQ
q.,4% kg

. , f; w ~m % ; ~ K n:m spn. M.wy:~
.,2

y v a e am w w~ s. sea a. * V4%{ #4 *.W W?yX'Q %it J:? .& %X Mp y % v.

"

,@: @w q>. ; - j y m%g w gu jQ n n),n 4r .,F , 4 r,. y + w g, > g g
v A;3V W M M:n '.4 )w &e d1 Ar ,

,

%4WW ~ 4 W 4.-p : 23 1?As l R- '~e:W
_ a..bo 'i_ < . 7 ied

- - S14 sw a v P g

N E F n W, N $ $ $ $ h W Y f k $ Y $ $ $ h h@p 4 W g o f MYf %hI,Nh'k h. h)N M ' !W
Wr N M A N n N @4 a %q %s D ,Id ww 1 :

W H M i d T x %g98w w w %c p m e samhR& M ,a W 2m m . n a m,s w -n s w ,v
$ pan m& Wh&umgW WnNW$p$Y YW +y; *%e
u g -u . r s amp - A ae s ~

bN d
*

QW%& QW?%w%QQWW T , ' M - .+ %e .
;

>.,. *g-|s+u*?l" % %.?.if e> nx i ".
enn y ~,

--

.

m s /.
,

.

w vd n. w ,
r m. v"m,, 7 ,y4,s p -e % , a

V
s $ %CW

..ad+-- &f t '.W hCN' . W ' Y .k
- )Ny

miW . %d -:e L & 3" 5LakVVs L 2h A** M TYU,u.,$.QN .

MMA
I, nbgM. -n

.

.

.% -

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



gm-m.w,,,,,,

6

'' .. ': :' (b
'

U' - '4'^. " T'U a[ 'lWT % f#
' IF * ' W%,, .

c u-n- .n. . , ~ ,m. . _, @.
-

.n. ,
.

g@ .3_ 4%Q
p P g )r - , e

. ._ .

iE;m,fg5 sU gi:- .fgo k >

- -
6 .y ..

, m.q- c32
; w 3}; J

. y. :
g,p %. ;4 te $ p< 2

-

3
M $,wy ;g;c ,

, '
al M

L."' g~% f|f zy'hJ7 4 t,y t4 y ,

&~ is t ~,1, ,

% t9 t f ,W y G' ''' ;

$;M gs .d ES Y:? if
'I g

[ g-
.

2W r y,;~ xx ;, r<

' 9[), j i ' ,' e', 0 fQZ *

,,3O '
~& ,w97 - ,M t

, ' ' 4*
4 w q ', '!#M ' .y . D' ' ^M2 ^

4 [N
q ,,4 - 1 e.. J.4 .cg f, .-4 9 , 07 - F; .I .p. .' . Y <

3 y .&.. . hq.yff ' .,
# U; : !$ N _ . : 3:x

,# 4 dg@yz. g gp ; V ( 6,8
.er y 3tz e. - . s

. #e. _e p3
s' - Jp)I , ,

x .,m.
.

4., w,m ,gy ..
3.-

7 ,L> g* W. . -. _ . .r| O
# . 3

d ' , 'f
~ '

.

: '' **O ' ;

O. t +" ,

i uj j Zj f * p,0 '

4, $
t

r ~ U n - . . .

y,W %,,m) &wN$ Mf.p$e
-

JN* r
,

1 v ; ,
,\ ,

;' b; , m
,

e ,. 3 y !
y

~ f. -

,, -.

pf :fy"* *&&, _pp ,,g
. * e' ;n i '

| |$ pf ._
<

w .~,

g'-jf~ f_ Dj<|e @ ' ~ "

[' . ; 3<.a

4."',.. - A ,a 67 %-. Jj i, b . . m.4 g . May.y. a- a m,
.

,

-; .;,
"q q m,5 m[f fx[np ,ma|m , n;f. .%, & ., ' kf.f,y.fyQ

.

w} I|
6 _..

ghpw/ < a {,g.hjf, .

no a , u. nnWpYmnx r;j r a u * y *a+ ,+?;y. q-
.".', Y.T+ ;Jy r >-g o4 4.W y& ~

-

o. i- . J"-,,

U S , w%. ,d,d .Y+g)%q.
. .

- vg|&#%;j '

f ':}N.n\ h_ **'|% (%, hN~ |r%
r. e ,

*-
es * , ' q #x,. - cr- - e+

' Q s. f; .

d' D . M f, f ;"'* =.,
o

; .. $. r ,
'

,ii et- .

\, i 'Ci
M $e. %

'

g .

..w~ ..
. /. . . n (.aq ,, g ,

eA -

' 4'-- f
'- .'e, vu .: 2;

j ,y .a .w, iw,. .,.j e

+ i s. [ |*.) .h, , } ij%y. rfy ( ~ W, n . - , $ j f j,} Y j 3 .,} I

t%. e' ' ',* ; a

4 | s |l D N .;j M- ' S v
*

|y- @, 3Qd}u)[n
Q4''

4 g %n, #2. g% Y , as' ,.py ~m g n. ;aa N . P ' Q.i . kW MM i

, n#. -+

+ ~ %g; [E' ;,n ,y#jk,. , A ~, 'l h *" I #?- 1-n.,v a y,"tc . . m m .g (p) (,
= *~ -n_ %c q -

' nqW. O VE
-

-

.

) s 9 .* Men
. g ' +e-

R',o/gfs pm + 9 p Q q~ -
' '

/ 4 -

*
<~ >

y! y ,

v r/. , c/- "Qg ' - . ,,'%' Q '. . , J9 < g "~ [a I

:.E., .", t ~w~ ~4 * .

' -
j = , *:r ,.1 &o' w % ' 'p]',*r% -

s--- 4 c-

Q 4 <, w. y h ( 7 -(.
' " ~ . y :.. ,;

', QI,f j ,
.. , *gj g ,,

-
4

, ,,,

. *.n a e y -' mig ..
. g,;,g|n , 3Q,s
v u-

*'s' _s..', %,# '0 h
'I '< ,y ; 5 s 4

} s' ,
.

-b 1!f j <
3

wv .. s- ,
m u .

q< q4-~ . q :~ - 3
,. k | V.

,
gu .; d. .p a ,

n

_.S . , -,k ,%
a

4;|,'.f'O ~ ' j. g _ $c
: - :''

s , ,, , w + - . m> .n
w;e . r7 , ,:

.< +
. . . . n.

,

$ r -<,4
' "

. ,

;4* , 4I- i i y. ? >2 -
.

#. ~ .. A * . "y %:M .
, . y..

'
id- ,t Lw g . ,

,
*

k[i, M, -}
g ''3 V g ,.-4-

O d*' /
* -

*

$;y'. , f; 9 (;r ,, ;x a "NM
- e. x,y ,

- p/ . , M p- ?g " i+ .im A

n$, - '
.:- r n

Q
. .-

_ . , . .

t' 96e4 ';4 , g",I -/ T M y, -I;s ./ hhv ,M/f

. , ,
s

@ )%
*.g'^

(3_( ' - - [a , $' f . * '4 , e7 .4
S. m. ..

': t 4 (f.y R &" e 1;, .- , 1
-w s,4h- [ ( ', = '**

,

hJ-\% | t~rAh 1 7 I" ; + . q g;
nq .

. .a r ; ; p,

s.r. . .

- r.a. .- . 4, g,, .c v,,,c .c <
O. pg r & .i ?L & %g.R ,1 W i

~ . .

M Lw APERTURE 9,

1 ' CARD. M Y ' CW M. N. ,s

"e ..yy * q- - - h+* f
.

. - w*
,,.yp i

; - ,, .

n,
+* n k, t..~ Q[f'

.*, . , .

, . t4 s .. ,,t k. *y g.4
4+ a

c
. 9 8 . (.4 ,cb +-

.gs
,

,

p'_ }A h ,f ,Y , s . y

) a f o(,Q., f ",ar uW;Q_ M'M C
*y

/+. 7
E

.

D Aperture Card;
'

1 s ;s / e.w. .,..
? < w ; - y,vy 2,~ ,-

c e.y,
..E .. <

&. , v' L: . ; },

,

i. .s -4'- -Y ' L, .pt4+ .t- P A.e
,: ,(,, ..

; <+

p%E >
* ,;y,

- L y
-: ;

^
,y 81 m , :; y n h Q ,;m : ge 3, n:? - ;

T @ ".e.~. n * ' , * *-etg?$f O;*.w. f 4 4, .. . ,L
#_- ' c. :.'~--

'''Ij ',,MR ) ' |
.

'{ fu y 5 t '. ' ,"i .
A ' d M) 4 , 2,

' '

r

_ , &,c '
' ~

.? ** * * '

w o ,.

+ .+ cu ,

j/ liFI CH I N SO.N ISLAND 1LAN1Eji h t .? I d [ -

- M| ;

ap yp,c , c mny , a ym + .g'-v g . j;(* m1 RU.WW A1. TITORT Iwpr S.#.m av.au;. .
+m

W N E Nb.b
, S ,g j 3, p. ;-

.. r . 7g .. s LUt A_l ]((N - ]O M1[J. rap][g
..

,

M*4m ?. . syk(bggwig | ,bM$bd2ddMQg$pbd y1c, j,j,]_3 l

0 M00 %0 - _

|



f i;f' .; i ;!

. )

vO ,%o} o .g s,z
...
_

d up
.

.

_
.

_

_

v, h- 1_
.

, g ?- ,

.
E .

.

"
_
_f
_

% .

_

8 _
.

.

.
.

.

_
.

o o .

3 t
t

. , f, m

_

4 on 9

K
M Y .AE T ._

BL n

4 Ty T.d "
'E

A u
.

4
LD o r." AR ' o .

NE C x s

q T H
10DH O U t

.

& +E s 'TA A t %t7 t

u T M L u
5 E S T %.

L - .A A\'
g TO S D R o T. SH A R $O S+ ,x /C P A F

%"-
S W A q

7 ''
S O F 4.

A / =, .K E R O
L B T \

\ .E Y R S

o .

)H A

4 O C - A{{d
E' OO,

, \T H1 ,

o ,

\ /. A.
R '

[2 ,
-

'R O s
,D /.%

G- W#'

.
8

'\ b
7

/

\s O 4
. \ \ 3

E 8

m \ \'3
7

b
io g I-\' 4 Eo

O 0
4 o

g \e 4 9 p ' pdO ~ i4 .

9w
s

f
\ ,

(| y' / t\5 ;
\ . 8'

i', bV''
5 8 ,/

/ 8
&

;

,

\ T
i /

'
' .

,

D,/[
k

~Z

- ~
f

| i;



,, . .-
. .vg 9,. ;p -

/s ,.c s v

\ )i. 3s f j E[y \f -h -['
e ;

t e
_

o i e,,

k |' x$ 0j
\O O-

'

7pi~ \T 'J
o 0 0 3

'

'O ,/- ,[ O

T, 9 / [ f
!(3 \ MT, * i'

!-

2 p

f 'q 0 !S
/ ., 0 p -

| 19
-

'b 9 '

f$ 4- O~ ' \

'

C, p i+

N .

k i \ /

,' 's \ W4

, s \ 0
1 \ 9

'

j b~;
\ o

| q 0
16 15 o 0

17 leo
:

!TA S O9 + CG.3 n 3
#' r_ =

J.
- ,

#*
3 22 3 ,, .

'

20 7.1 21 f

a , , .

; . (
$

'

g..-s,

C _Y _ . _ _ _ _ _ . _ __ _
..

E 7O
I FREDERICK C. M AY ER v"-

D \-t_ i w
a

@ I ''

tA r
'

/ <?n I~ n- uC '

mg C > 5 : o \\ \n , -\\ \e o ,

v?
z- w-

" m FOUR TRE.ES - .~i''-m '
:: e ~ \

'y y a _.] \
-

is E E W '+ x n ASSOCI ATES , U MITEDm
\omw -

hhO 9 SC C _f_
'

m %,

Mes C $ 0 P4 2 > \\ t g
38 TJ > %x )Pm"s H <

osM5 E> O iT1 Z T
\ (\ ]v

1 rn
Lzg, dc > I co r

t L QC N,. E% THHi o
i L 5 06 O C~ m i

'

i P, EI 33 O
- -3 ls*a



. __ _ , ._ ___ _ _ __ _ _ ._ _ __

HI 1 :

!
:

I
The mainland to the west of the plant site has a low population density.

,

The heavily populated region begins at the West Palm Beach area 45 miles :

to the south. As will be discussed.in detail in the next section, the |
immediately surrounding area is agricultural in nature with very limited ;
industrial development.

r

2.1.2 PHYSICAL CHARACTERISTICS OF THE FACILITY f
!

The reactor facility is described in considerable detail in the Hutchinson |
Island Plant Preliminary Safety Analysis Reportl (referred to subsequently !
in this report as the PSAR). For the convenience of the reader with special- j
ized technical interests, certain portions of this PSAR have been excerpted j
and included as Appendix 1. A brief description of the facility follows. :

An artist's concept of the plant when completed is shown in Fig. 2.1.2-1. |
;

The Hutchinson Island plant utilizes a pressurized light water moderated and ;

cooled reactor to extract heat from the fissioning uranium. The rating |
of the plant is to be 850 megawatts electrical. The reactor coolant ;

system consists of two closed loops connected to the reactor vessel, each :

loop containing two reactor coolant pumps and a steam generator. The |
ireactor core contains 217 fuel assemblies. Each fuel assembly contains

176 fuel rods fabricated from Zircaloy tubing and containing slightly |
'enriched uranium dioxide fuel pellets. Control and shutdown capability

is achieved by 85 control element assemblies containing boron carbide, j
and by soluble boric acid in the reactor coolant water. !

!
'

The reactor system will be housed inside a steel containment vessel whose
inside diameter is 140 feet. This vessel is in turn surrounded by a j
reinforced concrete shield building. ;

!

Numerous engineered safety features have been included in the design of ;

the plant. Engineered safeguards systems include the safety injection |
system, the containment spray system, the containment cooling system, i

and the shield building ventilation system. !

All structures and systems important to safety have been designed to with- |
stand without loss of function the most severe environmental conditions
which have been postulated for the site, in addition to being designed to [
meet their performance requirements under the many postulated accident ;

conditions including the effects of missiles. These structures and |
systems contain redundant components and are designed and will be con- ;

structed to the highest industry standards in accordance with applicable
codes, and to quality standards commensurate with their importance. ;

i

All structures and systems important to safety have been provided with
features enabling them to be periodically tested and inspected throughout
their operating life. '

!

A variety of postulated 9ccidents have been analyzed to provide the basis ;

for the design and to provide assurance that no credible event would en- '

danger the health and safety of the public. Radioactive waste management ,

systems and operating practices have as their objective the reduction of r

/' contained activity in the discharges to the environment to a level as low i

ls as practicable. ' |
,
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The interaction of the Hutchinson Island facility with the environment will
,

/ be discussed in detail in subsequent sections. The following lists these
interactions and characterizes them according to their occurrence during
the construction phase, during daily or routine operations, and as occurring ,

'
during routine but infrequent portions of the operating phase. The sections
in which these interactions are discussed in detail are given in parenthesis.

!

1. Construction Phase ,

Dredging for barge delivery of heavy components (2.3.1 and
2.3.8.2)

Excavation and dewatering for foundations (2.3.8.2)

Dredging for foundation fill (2.3.8.2) ,

Construction of buildings (2.3.8.2)

Construction of cooling intake and outfall structures (2.2.8.2)

111ghway traf fic effects (2.3.1) i

2. Routine Operations '

:

Intake and discharge of cooling water (2.3.3)

( Release of chemical discharges in the cooling water (2.3.4)

Release of radioactive liquid effluents in the cooling
water (2.3.7)

Release of radioactive gases (2. 3. 7)

Local traffic effects (2.3.1)

Local population effects from the plant staff (2.3.1)

Increased use of the area as recreational facilities
are made available (2.3.1)

Limited effects on wildlife as mitigated by the
establishment of wildlife preserves (2.3.1)

Minimal or zero effects on land use as regards
future development of agriculture, industry and
tourism (2.3.1)

s. .
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3. Infrequent Operations

Shipment of new fuel, spent fuel, and radioactive !
waste (2.3.1) .

i
i

As discussed in detail in subsequent sections of this report, no per- |
manent damage or long-term disruption will result from these activities. .

References
i

1. Florida Power & Light Company, Hutchinson Island Preliminary Safety I

Analysis Report Hutchinson Island Unit No. 1 (three volumes and i

Appendices), FP&L, Miami, Florida, January 29, 1969. (Docket No. -

50-335). -!
|
.

2.1.3 ENVIRONMENT IN THE AREA
|

2.1.3.1 Climatology and Meteorology

|

The following summarizes the important factors on site meteorology as re- |
!ported in Section 2.3 of the PSAR, and as currently being observed and

messured in the on-site program.

Figure 2.1.3-1 is a photograph of the Hutchinson Island meteorology
,

station. The tower is located immediately north of Big Mud Creek on the j
west side of highway A1A. More specifically, the tower is 2,436 feet ;

north of the center of the containment in an area unaffected by the plant |
construction. The station has been operational since the first week in ;

January 1971. The 200 ft. tower supports an Aerovane transmitter at 50
|

ft. and another at 190 ft., and temperature sensors at 10 ft., 110 ft., and }
200 ft. I

l
;

The data thus far taken at the site confirms the information given in the ;

PSAR and also indicates a very close similarity to_the site data taken at i

Turkey Point, 135 miles to the south. Briefly, the site is well ventilated !

with an average wind speed of 10 to 12 mph, and with wind speeds 4 mph or ,

higher more than 95% of the time. Calms occur less than 1% of the time. .|
The diffusion can be characterized as being slightly unstable a larger !

part of the time with very few occasions that are strongly unstable or ;
strongly stable. t,

|
The prevailing meteorology of the coastal site of Hutchinson Island is !
dominated by the presence of the Azores-Bcrmuda high pressure system re- -;

sulting in a subtropical marine type climate. Sporadic penetrations of '

cooler continental air occur in the winter months. The warm waters of :

the adjacent Gulf Stream current, located a few miles out in the ocean,
tends to inhibit the formation of strong persistent low level inversions.
Onshore, intense surface heating during daytime hours provides a deep !

layer for vertical mixing. Mixing depths vary from a minimum of 3000 ft. '!
in the winter to 5000 ft. or more in the summer. |

The average annual rainfall for the area is 62 inches, occurring year I
round but with the largest amount in the summer time. i

l
!
;
'

i
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The major meteorological hazards'are hurricanes and tornadoes. Hurricane |
activity is limited to the summer and fall months, and the probability j

of a hurricane affecting Hutchinson Island is about one in fifteen for any j

given year. Sustained wind speeds associated with hurricanes can be ex- ;

pected in the 150-175 mph class as a nominal maximum. The wind speed and !

destruction associated with the Florida-type tornadoes are much less than ;

that of a typical mid-western tornado. The wind speeds that have been i

estimated from the most severe Florida tornadoes is in the 200 mph class. |
The vital structures of the Hutchinson Island nuclear plant are designed i

to accommodate 300 mph wind speeds. ,

!

!

2.1.3.2 Geology and Topography *

The Floridan Plateau is the partially submerged southeastern peninsula of ,

the North American Continental Shelf. The peninsula of the State of |

Florida is the exposed portion above sea level of the Floridan Plateau. |

This region of study generally includes the Florida Peninsula and in f
particular the counties of St. Lucie, Martin, Indian River, and Okeechobee. !

This region is described as part of the Atlantic Coastal Plain physiographic i

province.

Within this physiographic p ,vince is the Atlantic Coastal Ridge which ex- r

tends along the Atlantic Ocear shore as an irregularly shaped strip ranging |
from 5 to 10 miles wide between the Eastern Sandy Flatlands and the Ever- !

glades on the west and the Atlantic Ocean on the east. The coastal ridge i

has a maximum elevation of about (+) 80 feet found at the summits of sand ,

'

dunes.
.

The eastern coast of Florida is described as the emergent or building coast, [
while the western or Gulf Coast is the submergent coast. This means that ;

the' Gulf waters are encroaching upon the land and those of the Atlantic are i

retreating from it. Hutchinson Island was probably formed as an offshore
bar during a high stand of the sea. Hutchinson Island today should be '

considered a part of the Florida mainland even though it is separated by |_

the generally very shallow Indian River. Both fresh water deposits from
~

the internal part of the state and marine deposits from the ocean are now
being deposited in the area of these offshore islands. ;

i
The topography of the site area is of a bar and swale type. There is a low ;

bar near elevation (+) 14 feet on the ocean side of the island. The sur- t
face of the island then' slopes downward toward the Indian River to about !

elevation (+) 4 feet, generally forming a swale. To the north and west
of the site, both Big Mud Creek'and the Indian River are continuations of

,!the swale and are very shallow, 5 to 10 feet deep. There is a dredged'
channel in the Indian River for the inland waterway. To the east, the ,

Atlantic Ocean bottom dips very slightly to the east to a depth of about i

120 feet at a distance of about 15 to 20 miles from Hutchinson Island. !

To the west, on the mainland, there is another bar with a maximum elevation !
of about (+) 40 feet parallel to the coast. ;

I
L

* The geology and topography of the area is described in considerable detail fin Section 2.4 of the PSAR from which this material is taken. Some 49 ,

sources are referenced therein. ,

i

I
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The site is covered by a mangrove swamp. There is 4 to 6 feet of peat
immediately beneath the surface. This material is a dark brown or black

,

residuum produced by the partial decomposition and disintegration of
trees, mangrove roots, and other vegetation. This peat was probably
formed during the past several thousand years. Beneath the peat are
about 13,000 feet of sedimentary rock formations overlying the crystalline
basement in this region. Generally speaking, the upper 600 feet of sedi-
ments are soft rock formations consisting of partially cemented and in-
durated sands and clays. Beneath these materials are moderately hard
and hard formations of limestone, dolomite, sandstone, shale and anhydrite.

There was no evidence found in the field or in boring to suggest any
significant geologic structure within a two mile radius of the site.

2.1.3.3 Hydrology

The surface hydrologic boundaries of the site are the Atlantic Ocean to
the east and Indian River to the west. The climate of the site area is
humid, sub-tropical. The average annual temperature is 75"F; the average
annual precipitation at Fort Pierce is about 62 inches. The average
annual water loss due to evaporation in the area is estimated to be 40
to 45 inches.1

Rainfall is seasonal and about 65 percent of the annual amount occurs
during the rainy season from June through October. During this period
the rain usually occurs in the form of localized heavy showers. Highr_

soil permeability provides significant ground water recharge from local
precipitation, with little runoff.

According to the information obtained from the Mosquito Control Commission
at Fort Pierce, some areas of Hutchinson Island, including the site, were
flooded by means of a five foot high road-dike, and culverts with flap-
valves were provided through the dike. Between the months of September
and March the high tide automatically provided the necessary water cover.
However, during the remaining months of the year water from the Indian
River had to be pumped into the areas. During field investigations,
the water level at the site was approximately one foot above the ground
surface. A continuous body of water was found at the site down to the
depths investigated.

The United States Coast and Geodetic Survey maps indicate the average
range of ocean tide in this area to be approximately 3 feet, and that
the Indian River tidal range is approximately 1 foot.

The region under study is the area of St. Lucie, Martin, Indian River,
and Okeechobee Counties. Two main aquifers are found in this region:
a shallow non-artesian or locally artesian aquifer, and a deep artesian
aquifer.

The shallow aquifer is the principal source of fresh water supplies in
the region. It consists of the Anastasia formation and extends to a
depth of about 150 feet below the land surface. It is composed prin-
cipally of sand but contains thin lenses of shell, limestone, or sand-
stone which are generally more permeable than the sand.2

-7-
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The shallow aquifer receives most of its recharge from rainfall in the
immediate area. In general, surface water runoff is small. A small

amount of recharge to the shallow aquifer comes from downward seepage '

of artesian water used for irrigation.

The discharge of the shallow aquifer is by flow into streams, or lakes, !
by direct flow into the ocean, by evapotranspiration, and by pumping |
from wells. Canals and ditches in the area carry some ground water i
away. The transmissibility of this aquifer in Martin County has been '

measured to be approximately 20,000 gallons per day per foot.2

The deep aquifer of the area and principal artesian aquifer of the region j
is the Floridan aquifer which underlies all of Florida and southern '

Georgia and consists mainly of permeable limestone beds. The top of .

the Floridan aquifer in Martin County is usually between 600 and 800 feet |below the ground surface and underlies the Hawthorne formation which is !

an aquiclude. The thickness of the Floridan aquifer in this immediate !

vicinity is unknown, since no well has completely penetrated it. It is
|estimated to be about 2000 feet thick. The artesian pressure head ;

(piezometric surface) in the area of the site is estimated to be about
45 feet.

,

IThe principal recharge area for the Floridan aquifer in this region is
|in and around Polk County where the limestone of the aquifer is overlain !

by semi-confining beds of the Hawthorne formation which are not im-
{permeable and may permit downward leakage.

The points of discharge of the Fleiidan aquifer are springs and wells
and where upward leakage occurs through the confining beds. There are fno known natural springs in the region. j

Underlying the 4 to 6 feet of surface peat is the Anastasia formation {
which extends to about elevations (-) 135 to (-) 155 feet and consists '

of grey, slightly silty fine to medium sand with varying amounts of frag-
mented shells. It also contains discontinuous pockets of cemented sand
with shells and sandy limestone. Occasionally, discontinuous thin plastic

iclay lenses are found in the upper part of the formation. The Anastasia
)formation is an unconfined or non-artesian aquifer. i

tBelow the Anastasia, the upper 100 feet of the Hawthorne formation at the
i

site consists of a green slightly clayey and silty very fine sand. In-
dications are that the top of this zone is a semi-confined aquifer.
Below about 250 feet and extending to the 400 foot depth of boring
termination were sandy clayey silts which form the principal aquiclude

!for the underlying Floridan artesian aquifer, i

;All public and most domestic supplies of water on the mainland are obtained
ifrom ground water sources. Ground water is also used extensively for
,

irrigation, stock watering and industry. ;

;

The cities of Fort Pierce and Stuart have publi water supplies from wells ;
developed in the shallow aquifer (see Table 2.1..-1, below). The City of *

Fort Pierce water supply wells are 10 miles northwest of the site and
;

,
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Stuart wells are 11 miles southwest of the site. No large industrial water
usage exists in the area. Irrigation and stock watering account for the [
largest withdrawals of ground water. Water from the shallow aquifer is j

used for irrigation by farmers growing vegetables and citrus fruits, by
ranchers for pastureland, stock watering, and feed crops. Many of the
artesian wells were originally drilled for irrigating vegetable crops.

>

TABLE 2.1. 3-1 I

i
Average '

No. of Average Ground Average Depth Gal. Per [
City Wells Surface Elevation of Wells Day Per Well *

Ft. Pierce 17 +20 110 ft. 500,000

iStuart 12 +15 105 ft. 170,000 r
|

The total use of artesian water for irrigation may be about 10 million gal-
lons per day during the dry season. During the rainy season most of these >

wells are not used.
>

Despite the adequate, or more than adequate, supplies of well water on the
;mainland, no successful fresh water wells have been found on Hutchinson
[

Island. *

Field permeability tests made during this investigation have indicated a ;
seepage rate of flow of about 15,000 feet per year in the top 30 feet of !
the sand deposits at the site. Taking the highest permeability coef- !

ficient obtained and a hydraulic gradient of 100% any discharge introduced
into the ground at the reactor site would reach the Indian River in about ,

|a day.
!

The discharge would be greatly diluted immediately. Because of the proxi-
mity and width of the Indian River and the presence of slight flow of ground

|water toward the coast line, there is no possibility of subsurface flow '

from the site to the mainlands. Hence the possibility of any intrusion of
,

accidental releases of radioactivity into mainland ground water supplies
is extremely remote.

L

i
2.1.3.4 Population and Land Use j
Aside from the power produced, the construction and operation of the
Hutchinson Island plant will have a discernible ef fect, if any, only on !the population of St. Lucie County directly to the west and on Martin
and Indian River Counties which border St. Lucie County to the north and j

,

south. No inhabited land exists in the Atlantic within a radius-of 100 -t
miles to the east. The characteristics of the area within a radius of
40 miles or more can be summarized as follows: I

,

;

An expanding area of the East Coast of southern Florida, having i
a.

four principal concentrations of population - around the cities '

of Vero Beach, Fort Pierce, Stuart and West Palm Beach - all
(

located in the coastal region;

'

-9- .
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b. An area of low, mostly flat land with elevations running from 50 |

O-.

feet in the western portion to sea level on the east. The central i

sections are about 20 ft. to 25 ft. above sea level. Swampy ;

areas such as the St. Johns Marsh, Loxahatchee Slough, Allapattah -

Flats and a portion of Big Cypress Swamp occupy large parts of *

the study area,
,

i
i

c. Agri-business is the dominant contributor to the commercial
economy. Citrus, vegetable and flower culture; cattle raising, .:
including dairying; and related enterprises such as packing !

houses, processing plants, farm equipment and fertilizer sales, i

etc., are spread throughout the area;

!
d. The tourist attractions, and hence heavier seasonal concentrations ;

of population, are found along the Intracoastal Waterway. i

I

e. The general impression is that of an area which will expand its
activities and population generally in the coastal regions with ,

more gradual expansion of the agricultural economy to the west- |
ward as more land is suitably reclaimed. j

Population |

3 $

Data from the 1970 census has only recently become available for major f

political subdivisions. The data given for counties are from this source. [
A population density diagram by sectors for a ten-mile radius from the !

plant is given as Fig. 2.1.3-2 and provides projected population densities
by sectors for 1968, 1978, and 1990 based on the 1960 census. -Until the
more detailed breakdown of the 1970 census data is available this figure ,

may serve to indicate the expected population growth in the various sectors.
Projections from the more recent data are not expected to vary greatly {
from the information given in the figure, j

!

Land Use
.

l
A narrative description of generalized land use patterns in the various .[

'subject counties follows. Further information describing agricultural
activities and their location within the county is provided in this
narrative analysis. -

S t. . Lucie County

a. Location $

I

St. Lucie County, with its 540 square miles cf land area, is. ;

located on the Atlantic seaboard about 230 miles south of
Jacksonville and 120 miles north of Miami. It contains the f
proposed site for the planned reactor on Hutchinson Island. j
It is bordered on the north by Indian River County, on the

|west by Okeechobee County and on the south by Martin County. '

Almost all of its area lies within 25 miles of the plant site
and its northwestern corner, the most distant point, is about

j 31 miles distant.
t

|-10-
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b. General Description ;

Like its neighbors, St. Lucie County is also flat. The western
three-fifths of its area is largely covered by St. Johns Marsh ;

in the northern portion and the Allapat tah Flats to the south. '

The remaining two-fifth, paralleling the coast, is flatwoods >

country but much of the area has been put to. productive use j
for cattle and citrus operations. The swampy area varies in i

elevation from about 50 feet at the western limits to 25 feet ,

on the east. The flatwoods run east f rom there to sea level at !

the Intracoastal Waterway.

,

Long, narrow, sandy keys known as Hutchinson Island and Sprang ,

Island'11e along the entire mainland between the Intracoastal !
'

Waterway and the Atlantic Ocean. They are separated from each
other by Fort Pierce Inlet, opposite the city of the same name. :

The area near the proposed plant site is not populated nor is !

most of Hutchinson Island. The portion near Fort Pierce Inlet, ,

however, does have resort developments on it. "

c. Principal Population Concentration

Fort Pierce, the county seat of St. Lucie County, is located on
;

the west shore of the Indian River, a little north of the center

of the county, and a distance of 8 miles from the site.3 Its |
40,330 inhabitants in the City and surroundings in 1970 account

k for over 60% of the entire county's population.s -

Port St. Lucie is located in the southeastern corner of the I

county a distance of 8 miles from the site. - It has an area of I
!more than 51 square miles, about five times as large as Fort

Pierce. It too is an incorporated city and has a population !

of 330 persons.3

Other population clusters are located in the north'at Lakewood
,

Park; adjoining Fort Pierce at Sunland Gardens, Harmony Heights
and Paradise Park; and in the east-central section at Collins' ,

!,Park Estates.

d. Basic Land Uses I

i

The Agri-business Committee of the Fort' Pierce-St. Lucie County [
Chamber of Commerce reports that two-thirds of the land area of. !
the county is given over to the general agricultural industry; '

41% pasture land; 23% citrus; and,1% vegetables. The citrus. ,

. figures are somewhat higher than those given in estimates by 3

the Florida Department of Agriculture but are considered acceptable. ;

The citrus groves are, in general, -located in two major: areas in I
~

the northern and central sections of the. county and generally '

west of Fort Pierce. The first area is longitudinal.in direction
and about three or four miles inland from Indian River, and ex-

,

tends about ten miles south of the Indian River - St. Lucie ?

._11_ <
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County line. The second is connected to the first at its
southern extremity and turns west of the first area. The near-'

est of the major grove concentrations are eight or nine miles |
| removed from the site. }
| !

! The cattle-raising region is largely in the western half of the [
l county but not limited to that area, with 41% of the county's |

land area given to this use. Small beef and dairy cattle herds j
can be found between the citrus areas west of Fort Pierce and ;

| west of Port St. Lucie. I
i !

Vegetable growing is a much smaller part of the county's agri- f
{ business. Among the crops produced are tomatoes, squash, cabbage {
'

and dandelions. Of these, tomatoes represent the major money. !
crop. The 2,103 crates reported sold in the year ending June 30, '

.- 1967, represent 99.6% of the entire reported vegetable crop.

.

| The beekeeping industry produces well over 600,000 pounds of
j honey a year. Horse breeding, swine production, poultry farms

| and a number of ornamental nursery f arms are also part of the ,

county's agricultural production. |

Industrial employers of St. Lucie County are mainly centered
around Fort Pierce. Some of these and their employed-force

L brackets are:

Bell Division of Ward Baking Company 200 + Employees
10 Packing houses with seasonal 101-200 Employees j

employment j
6 Packing houses with seasonal 51-100 Employees F

employment f,

| Sherold of Florida, Inc. - Quartz 51-100 Employees !
! Crystals (Electronics)

{
j Plastic Specialties - Plastic Pipe 26-50 Employees ;
!- Fittings -|

Rinker Materials Corp. - Concrete 26-50 Employees |Products '

;

Wilson-Toomer Fertilizer Co. - 26-50 Employees |
Fertilizer |12 Miscellaneous Employers 11-25 Employees- )

i
e. Special Features j

:

I
St. Lucie County Airport is located about two miles northwest of j
Fort Pierce and is owned and operated by the Fort Pierce Port and i

Airport. Authority. It has four 5,000 foot runways 200 feet wide. |
| The east-west runway is equipped with-lighting facilities. The {
L airport is approximately 12 miles from the plant site. Two

{
|- small, private airports - Godwin and Sunrise - are three and a

;

I half miles west and two and a half miles southwest, respectively, i

I
i
|- i
;

!

',
I !

i

{ -12- \i

! 3

L :

I,.
.



,_

r.y

HI 1

of Fort Pierce. Godwin is 12 miles from the plant site and Sun-
rise is 10 miles from the plant site. None of the airports in
St. Lucie County are served by commercial airlines. The deep-
water port of Fort Pierce is federally maintained but owned and
operated by the Fort Pierce Authority. It is located at Fort
Pierce Inlet and the Intracoastal Waterway, 18 miles north of
the eastern terminus of the cross-state canal running f rom
Stuart to Fort Myers. The port is served by the Florida East
Coast Railway. A coast guard station is located on the cause-
way just inside the Fort Pierce Inlet. The publicly owned
utilities of the City of Fort Pierce include an electrical
power generating plant and a 6 million gallon.per day water
treatment plant.

f. Probable Future Land Uses

It is probable that some 15,000 additional acres will be added to
j| the citrus production land resources inventory by 1974. Another

30,000 acres are estimated to be added by the year 2000. It is
further estimated that 25,000 to 30,000 acres of pasture land
will be added during the next 30 years. These changes will come
about as the result of the reclamation of swampy lands in the
western portion of the county,

i

| Martin County

a. Location

! Martin County is on the East Coast of Florida, with its northern
l limits near St. Lucie Inlet. Its county seat, Stuart, is lo-

cated about. 25 miles north of the City of West Palm Beach and
18 miles south of Fort Pierce. It is bordered on the north by
St. Lucie County; on the west by the Lake and County of
Okeechobee; and on the south by Palm Beach County. The land,

) area of the. county is within 35 miles of the plant site and
j its northern border, north of Jensen Beach, is within six
|' miles of the site.
|
;

; b. General Description

|

j The topography of this county differs somewhat from its northerly
I neighbors. The swampy area of the Allapattah Flats and the

Loxahatchee Slough, part of the northern reaches of the
Everglades, do not extend fully-to the county's western
boundaries.

1
; In the wc. stern third of the county, the flats are interspersed
j with large patches of flatwoods. The flats, slough and glades
j' regions have more open water areas observable.

3 Agricultural activities in Martin County include cut-flower
] . production. The St. Lucie River, with its connections to
i the Intracoastal Waterway, the St. Lucie Canal and.the ocean,
! provide boating and fishing activity.
I:

-13-
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Principal Population Concentrationsc.
! 3 more than

Of the 28,035 persons living in Martin County in 1970,Another population cluster, some 2,283
in Stuart.one-half live the small city of Indiantown which is located inis at 26 or 27 milespersons,

the south-central portion of the county, aboutSmall concentrations will be found
site.southwest of the plant These smallSewall, Salerno, Gomez and Hobe Sound.

at Port of Stuart,
communities are along the k'aterway south and east

site,
ranging from 11 to 22 miles from plant

d. Basic Land tises
As ofis the primary use of land in this county.of Agriculture reportedAgriculture

Florida DepartmentDecember 1967, the
that over 39,000 acres of Martin County were in developed

- -

11% of its total land area.This is almostgroves.

The County Agent estimates that:

The citrus groves may be the end of 1968 cover almost
,

50,000 acres;

500 acres in the ornamental horticulturalThere are about cut flower trade in chry-
category planted to supply theEaster lilies, and miscellaneous
santhemums, roses,
varieties;

20,000 head of beef cattle and a minorThere are about
number of cattle in dairy herds;

include tomatoes,
The row crops, planted on 2,500 acres,

and watermelons.cucumbers, peppers,

the agricultural activities areThe County Agent states that
of the Florida Turnpike; the cut-flower operationslocated we'st area because of the cli-

are west of and close to the Stuart Lucie River. Residential
matic advantages provided by the St.of the Parkway and, in general,
and commercial uses are east and also
east of U.S. #1. Some industry is found in Stuart
clustered near the airport.

Special Featurese.
having mile-Witham Field, a county-owned airportStuart Airport, outside the city limits ofis located justlong paved runways, It is 11-1/2 miles from

Stuart and at its southeastern corner.No commercial airlines serve this airport.
the plant site.

owns and operates its own water system, supplied by deep
Stuart

The water is subsequently treated.wells.

O |

-14-
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Five small municipal parks are within the city. Jonathan
I

Dickinson State Park is located in the southeastern corner of
t he county, south of Jupiter. It covers some 16 or 17 square

miles and lies within 29 miles of the plant site. Its facilities

include picnic tables, refreshments, boat ramps and camp sites.

The la rge s t industrial employer is Grumman Aircraf t Engineering
Corporation, located at the airport and employing about 300
people. Smaller industries are: Hoosier Metal Fabricators;

R&H Fittings; Outboard Marine Corporation; and Southeastern
Printing Company.

Stuart is a boating and fishing resort, and boatmen and fisher-
men increase the transient population on both a year-round and
seasonal basis.

g. Probable Future Uses

Based upon the information supplied by such authorities as the
City Manager of Stuart, the County Agricultural Agent and local
real estate brokers, it is believed that future expansion of
industr" will be mainly in the Stuart area and probably near
the airport's present industrial cluster.

The residential expansion will be castward toward the Waterway
and southward toward Salerno. Some westward expansion is antici-
pated between Palm City and the Florida Turnpike. A very large
housing development, which will site astride the Martin-Palm
Beach Counties boundary, is in the " talking" and promotional
stage. It is reported to be some 5,400 acres in size and is
intended to serve as the development center for a 17,000 acre
improvement. Plans are vague at this time.

Commercial developac nt of the Stuart area is now taking place
and will be expanded.

Indian River County

a. Location

All but a few square miles in the northwest corner of Indian
River County lie within the study area. Its most southeasterly

point is about 15 miles from the plant site. Its north line,

at i ts junc tion with the ocean, is 37 miles north-northwest of
the proposed plant site. Its eastern boundary is the Atlantic

Ocean and on the west is Osceola County. Its two southern
neighbore are St. Lucie and Okeechobee Counties.

b. General Description

A generally flat expanse of land, somewhat poorly drained and

-15-
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! f having the western three-quarters of its area covered by the

St. Johns Marsh, this county is one of the major citrus
;

producers of Florida. The general land cover is flatwoods.
|

Major development has been confined to the eastern one- j
quarter, along the coast. Agriculture is dominant in the . ;

central section of the county, with cattle raising-spotted ;

in several areas but noticeably in the southwestern corner !
: of the county, some 30 miles northwest of the pinnt site. |
I (
i c. Principal Population Concentrations |
b !

| Of the 1970 population of 35,992, about 60% are concentrated {
? in and around the county seat of Vero Beach. Approximately |

10,000 people live in the northeastern eighth of the county !
-

and the remaining 2,000 are spread very sparsely around the !
'

| western two-thirds to three-fourths of the county. -i
! ;

3

;. d. Basic Land Uses
I! >

i
j Crop use accounts for about 15% of the total county land area. j
l' Pasture and range lands cover about one-third of the county. !
| The largest concentration of citrus groves is along the coastal |
| region in the southern three-quarters of the county and lying |
| between Interstate #95 and the Intracoastal Waterway. Another i

j large, but not so extensive, grove area lies along the St. |
. Lucie-Indian River Counties boundary and west of 1-95. ||'f

( |,
,'

The vegetable and other row crop area is mainly concentrated |
i in the northern part of the county, midway between I-95 and |the Osceola-Indian River Counties boundary and it covers some*

35 to 40 square miles of area.
,

; Cattle raising has previously been commented upon. In this ;
J connection, it should be noted that the directions of ex-

|j' pansion are west and north, and mainly in the western third of .|
the county. j

i

Some 29,000 acres, about 9% of the county, can be designated as |,

developing urban area and, with the exception of the Fellsmere I

community, about 37 miles northwest of the plant, is along the |Wateneay and the ocean.
|
i

There has been recent and appreciable industrial buildup on the !
mainland around the City of Vero Beach. Among the important |employers are:

!
.

Piper Aircraf t Company, Airplanes 1,835 Employees
{Verogrand Corporation, Machinery 100 Employees !

Crosby Builders, Building Supplies 57 Employees ;
'

i- liobart Brothers, Electrode Coatings 35 Employees t

: Templin Fabricators, Trusses 30 Employees |

1 Karnish Instruments,. Aircraft Parts 30 Employees- '

;. Airlite Processing, Permalite 16 Employees |'

Miscellaneous Service Employers 100 Employees |
:

I
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e. Special Features

The Pelican Island National Wildlife Refuge is located along
the Intracoastal Waterway at Sebastian, about 35 miles from
the plant cite.

There are two airports in the county - Sebastian Municipal
located 35 miles from the plant site at the City of Sebastian
and Vero Beach Municipal - located at Vero Beach 20 miles
from the plant site. Vero Beach Municipal is served by com-
mercial airlines. Sebastian is not.

f. Other

A scenic attraction, McKee Jungle Gardens, about three miles
-

south of Vero Beach on U.S. #1 and a horse breeding farm at
Fellsmere bring visitors to those areas.

The City of Vero Beach operates its own water system, having
deep wells as its source. Its water plant has a capacity of
6 million gallons per day.

The municipality also has its own electrical power generating
and distribution facilities.

g. probable Future Land Uses

There is little to indicate any major changes in the types of
land use in the future. The extent of use will increase, es-
pecially in the coastal region where further urbanization will
take place. It is probable that strip development along the
route of Interstate 95 will occur in the next few years and
that such change will be related to the agricultural expansion
in the middle and western parts of the county.

2.1.3.5 Environmental-Baseline

The Hutchinson Island site is bordered on the east by the Atlantic Ocean
and on the west by the Indian River, a brackish body of water. On the
north side of the site is Big Mud Creek, an inlet off the Indian River.
The Island itself was covered by mangroves. The perimeter included
primarily red and white mangroves and the interior was primarily black
mangroves. Mosquito control practices, which started back in the 1930's
resulted in the destruction of most of the black mangroves. The destruc--
tion of the mangroves resulted in much of the Island being virtually
barren (See Appendix 2 and Figure 2.3.8-1).

The Indian River, including Big Mud Creek, was surveyed by FP&L during.
the initial site evaluation (see Appendices 3 and 4). It was found
that the river supports an enormous amount of manatee grass and several .
species of macroscopic algae. This forest contains large numbers of gam-
morids, shrimp, isopods, small crabs and juvenile fish. Egg masses and single

-17-
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eggs of various invertebrates are also found. Branches and leaves of
plants support large numbers of small worms, attaching algae, diatoms,
and protazoa. The benthic population is large, containing many shellfish,
tube dwelling worms and crustaceans. The Indian River supports the
nursery concept very well. It affords protection and an abundance of
food to a great many animals. It is a place where the recycling of nu-
trients - organic matter to inorganic matter to organic matter - is a
normal process.

The growth of plants and animals in the River is heaviest toward the
western shore; possibly because of addition of nutrients, in the form
of sewage and agricultural run-off, from the mainland.

The Intercoastal Waterway channel in the Indian River is not nearly as
heavily populated as the normal river bottom. Big Mud Creek, which was
given its name years ago because it always appeared to be muddy, has been
dredged to a depth of about 55 feet. Dredging in Big Mud Creek is by no
means a new practice as a great deal of the fill for Highway AI A was -
Padged from it. This creek area has been altered and in the future can
be expected to develop its own unique biological system.

The Indian River in the vicinity of Hutchinson Island supports speckled
trout, channel bass, snook, sheepshead, and mangrove snapper. Commercially,
black mullet and blue crabs are caught and some bait shrimp are taken.
Shellfish, oysters and clams, were harvested in fair quantities until
July 1970, when this practice was banned because of pollution from sewage
discharges (see Section 2.3.6.1.2).

Short term ecological investigations of the ocean off-shore from the site
were conducted in February and June 1969, and in April 1970. (The find-
ings of these studies are presented as Appendix 3). These studies, which
included investigations at a total of 62 sites covering the area in a
six mile radius from the plant site, showed the ocean bottom to be devoid
of any important sessile marine resources. The species observed included
some scallops at one station about six miles off-shore, sand dollars, tube
worms, anenones, starfish, sea urchins, and hermit crabs. No grasses,
attached vegetation, or reef outcroppings were in evidence.

Hutchinson Island, and Jupiter Island immediately to the south, are signifi-
cant as nesting areas for sea turtles. In 1968, it was reported that 5,265
turtles nested on Hutchinson Island. Nearly,all of these were loggerhead;
only 15 nests were those of the now rare green sea turtle.

Commercial fishing in St. Lucie County was a $593,000 business in 1970.~

The amount of fish taken that year was representative of the fishing
prevalent over the past six years. About 74 percent of the fish taken

- are pelagic and were caught during migration in Florida waters. These
include the bluefish and king and_spanish mackerel. Twenty-three percent
of the fish were taken from the Indian River. Black mullet comprised
most of this catch. In the past few years extensive scallop beds.have
been developed off-shore from Cape Kennedy and southward to Fort Pierce.
These beds are primarily in 10 to 40 fathom water. In 1970, 154,300
pounds of scallops with a dock-side value of $146,500 were harvested by
St. Lucie County fishermen.

-18-
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!
! The mangroves which covered Hutchinson Island plant site and much of the

other area on the of f-shore island prior to the initiation of the mosquito-

control program in the 1930's and 1940's provided a very effective breed-,

i ing and refuge area for many different species. The shallow pools around

| the roots of the mangrove.e provided a habitat well suited for many species.
from plankton through juvenile forms of crustacean and fish. Insects and,.

j ' some reptiles and small mammals inhabited the higher areas and birds used !
j the trees for rockeries and fed in the pools. Some larger animals, such !
4 as racoons, cougars, otters, and deer, would also frequent the mangrove i

,

areas.
p

With the destruction of the mangroves, from mosquito control operations,
this ecological community dissolved and the area became barren. This was

'

the case at the plant site prior to construction activities and is the

case in many areas of the of f-shore island at the present time. '

i

2.1.3.5.1 Air Qualityi

The air quality of the si te has never been studied. However, considering g
the limited sources of air pollution in the area and the distances from ',

: the site, the air quality is expected to be very high.
4

I: Because of the distances from possible sources of pollution to Hutchinson :
2 1sland and the fact that the predominant wind is f rom the easterly sec tor, .

there is expected to be an insignificant effect on the air quality at the
,

site.
,

;
) IThe background suspended particulate concentration at the site, due to

i
3dust, pollen, etc., is expected to be in the range of 20-30 ug/m , !

f

I

i

References>

.

| 1. Barraclough, Jack T., Eround Water Resources of Seminole County,
jFlorida, U.S.G.S. and Florida Geological Survey, Report of
!

Investigations No. 27 1962. i
! i
j. 2. Bermes, Boris J., Interim Report on Geology and Ground Water !

~

| Resources of Indian River County, Florida, Florida Geological Survey, ![ Information Ci rcular No. 18, 1958. I
"
. ,

f3. 1970 Census of P.*pulation PC(VI)-11 Florida (Advance Report), [
a

i - December 1970, U.S. Department of Commerce, Bureau of the
!

[ Census, Washington, D.C. j
!$ l

: i
,

s 2

-1
5 f
: )

I

; till !..

I i
j' ~19- |

|- ;

i
*

!
t-

-
;s_.~____~_.___..._.__ _ _~_ _ ._



-

.,

, . .
.

, -

I

. . . . -
-

y

|
.. . .:, _

a . . . . , . ..
. .

...

..
.

-

.
.

.

-

. .s -

.
. . .

.

.

.
.

W

*
' i

..

,

.'
. (,.. . ' '

|

. i
. .s.. .

!
t

I . . . . .- . .. . / .-
".

-,. .

, .; ;
. . . ... . + ... . . . , .* . 1 .. ,

. i
.3

' . s :

. . . , '..i..
. g , . * ,.,*- 3 . >

' '' * + g
, _ i

> m
.. . . .''y . },f ( . :; - . _ . _ . }\, .

,

.

.,
-

;
.. . _ . Q. J ; '

,

'

.

. . . . . . -
. . . . . "w 1 . .. ;Q. . , ,1. v.. ,4..-

_ E '

s c. y,. . . . . , . , . , , . .;;e 4; :
,.

, xm m

T; W... . %.p. . . ..|? g m.>jg J.,:. g p c.y;;g
,v.

-

- '
- .y( -

.. t
:.

.
.

.

*

.s,.. . . .w . . 7a..
.a

-

%....:
. x&re +, - ~ Q&x ;~Q. ..; .

,
.

.

.(u.: .
. : .. .

..=<Q
., -- w. ;;

.}).y.5% g h g f 4 'c
. . MJ L 9.; ., .'f J j = %,

; ,

u m.,. > : e
| i

5. @.g , q:: e. m. m :; ;wy
m. + .w x . .:u4 w.- y e. v ..<n.a :w./. ? . ,.. :.. ..,r. n;. fw | f! .s - .. ;.

w. . ., 4. g;p3.49'.. T., 9 x Q p. ; 3,;. .

I . ' ' . " .

c: ,.
, . , . . . . ._ , , ' . . - ,

_..'.,,;,,.7

#;; y w _y.y. ) . . , G,. .. ; -. . .
u+.~

-

,- .-. e ,g:
. c .

/,. :

. 4. y''
*'

.- *

. : , ''j,' , ;
* ' o ;a;4[h' } b A.'$

-; !; ,
w., . [ .r.q :,

't ,. .,

-

t, v ]- *i; '.eC|
c

.|'
? a . ; ;

,. n..

j+','.....'..,
, .{ ,[.* j' [.. . - -' ,hi- ''.%..,.:

' . . - .
g.4fi,,, ,a

.
as

l-
_7.

. ';,

e
... gy

.

f. x. ;
, WI

15.} , |;
, - '.p.',.'...:..';..". : . ;,. " ,;

.e se _p:,

''':., .-d '
::.: .

.,,3*,<j ;& _.

'y' ,,- Q
-

I I
.

.- . , .. . .. _. .. k,
ea+.,'4.,

. . . . ' ' * '. ' c, y ' y. . y 0.w) .'k
' '

,4,-
,;.''

L't .j{ , , . } u v. .,.
v, , ,

- 9% #*
' w' } t,p ;' ' ' ', , g

'

'y *

E| '

h f .3. f[e .
' .[

g, -'
. . , -

"'U,'..,-| . .

'.

.
,.

'g,[# - j 't.4
. ,-

Q |hf j
.

ff hf^
) p; ; 9~ .

y :,.y . gp .

,

f ; %.y.sy,j.
, . 2A ~I[3;q " . 3 _. MQ ( w,Y '".Qh 77 n' '. - W . ,' ' .. ,;

Wi. i~,

+ m m. , ; -

' '

f,~f,y [m e p
'

|x. . . .',
' {vf? ' ~~. ?n.eff,^ |

g- |' ,<

%:^' '

n' ;< ^

1

0i m. ,

. b.:
-

.| I :.! W
. ' w a. . .; Qn

|f'
fy'';, ::

f N ''~Q. . -G i_ f ,:|,
.,-

-

- $;|!,
-

* '
&f.ff .7 ,

, h.
-

,, r
n

[ ' ... .[b,[ . 'q
' ' ' '

m9 ., + ,

r' _c

e>,W>
,, h Gs

e-

_.3Q'M.ie- Mv
3

. jg.vg __. :h ' w g qu Lg,. ' b.n N'r-
! ' r ~ \ *. .* s '; r. %yA&e .f,(p ,X^|

,
'

G+d~: n+|
yr 6; , .

, '
s 'w; .%

:
ViQ * yh: |:M , ! ?.. u fe_']

,,

s .a,, .' , %Q-

1

'm. >+x , -

.g m, .e

h6%-
;,n-n,

f{f:)ffh , $|' _ Ah hjkN 1
,

_ _

,j
'; ' &r

,
~ pf.r y .

6f/ 3i>f, _f 2 -

f
,

L_ .

, *9
" ' 4#

.$ 'mm __,%.. .g
_ 24 n, , , ~j y.g ;

?+ m' ac

m<7
aw ,

-

..

u. ,
z.

' Wt >
-- w a .-

.m. . . _ _ _ . , ,
- p- p ; =_ .-

.

. . . , g ;* . . -

p jp,:7
.~ .,,

m, /Cu A>e:* .m.,. ;t s/
'y

. $,gb
i

- " ~ ^ n& wg-. s .s ~, + . n. ,

i

_ , ~ ? 3'x '
.

. m& 4;,;;M:;N ' f.
.. c

? e s ) C [.g. Me - af '||;pa&}:y:z L,p{g !.a n|$.. s
5 .

j .

& M O}fpi Q p y '( '
n> ,,;s - m ?w . wp% .

-

v, + r.= m. .y
.

q 4Wgg%w,g:geQ gig g Q. 2s 4,
.,

. -n.'
'

y ,j Q$y,; q}- . m'
u; y ;

'

. ...m... Wee +wp_ L. 9:
- ;4*, ;

m' ,_
y' . -

- < , ' s
, -;

>
Mv.n.

.,y 6,ry i,
/y , t :_e:f,.;kM -

'y/ . pgp p, g **'
V.

'.; -

5r y1
' .

. $ (A j

g g& p , ,.ym.;n v, >g- ,g,
7- ..

3L % ,

3w;a-.

u

"P &
^

T HUTCHINSON ISLAND PLANT
'

1.m u.u. m ENVIRONMENTAL REPORT
', ,

. c. METEOROLOGICAL STATIONc-.
~. . . . . , . , , ,o

._~.a~.w.4%~.,....>,m.,,,7..-,,~~-
.

m. . . .- .~ ; .*:

- . - [ b'' N ( .fif'* O * ! / % hm~,_w_+~-_ ..d7 -~. .

I

e
-.t' . rw

' D '.- '
FIG. 2.1.3-1

MN'sW & 2 .o.W' C'^*%) M. 4.;L + ..,Y.4* r*[[b'.g rm, . 7f 'g.p a
_

'A%: % Qi': . y y s ;a ff. 'y <* a.. f. 4 0.? " (m+*
,

. w?u, Lam % '' M' W, | m * " V h_ r.9;.r* :'v
.i - % e q~aw. . '- " w. e N s. *y ," "%,%sS -mm., _.- '



.a---

. - . . _ . _ - - - -

'68-

4% e78
,

s1% - '90
s9e,

<
',D $

,

'

'

; y

I e
. ,

i t~ sbS '

o at '

8
s

J
#

0 %9 y q.
Ai .,

? k,.
,
"

@we o. s,m M1

q -

, e ,

F 1

I .& = 0
'

m
'

<,

! V o"-
e QN'1{ _ k o0 0 l

C Q c+gsq

| oSSh $ fat k. . , *@ -
. s. * .

7*k

s &-# -#
i

gr\ '[ h 03 ,,.f..''

s

I y_ b .d.
,;d |

*,- . p o :,' *>n
t ;
t 'g /

! \ Q ?. c:
#'

.

'

i * <g . O om <

,.---? 3 li~
p e 1x -.A; ., - . .

b.'
g...a.8 - <. -.. :.- -- , --#\ : (

,-
r rs

4
,Y 3M$3 J S *# .r'"
~ o - i ,, ,- o- - c o.(. \f; b hk..E ' 5. [5 h"*+(- -4. m,. p .v

- -m> g

A M Q b,;[jdiC< .,, /.,././ ,

pC
' # ,4,j ar- _ ,, ? ' .,. %ve .

$ -

so 4#.- m s. n a .

t./

. s . ,S=
.-

-s
f,3.e y*:

, w\. 7 "c: -- * *4 3C -9 y4*I

. Q.4*' N . -_p
d 4 44 ./. y-

9 -s p~ < s
Q . /. Qib % , J:'yn * .CMQ f

,< g e % *M_' m._ Q . . V .< %
t Q-*

l I .

|% ?, W . :---
,p,

sC f, ,* nq r' R. *N'"
~ ..

,.

g:p c . . r. c - b -.
b5[~ I',

,-. ,- -_

d i _%. . . h:ti G,! .4 5;i; h i$'
''

Q . a -- . -_; . ~,
, 4 *' y ~i - ,* '. x - # 'i 'W ' . -d.- *

gk,q. w w|" _ '
J | tx. s.p-[; .

'r . +
. f.,g@g4

* p' .- 7i -r e
. nwi .. -. s y .m v% - pis, ' ~ '

-,
. .

,. * , . : * "M ? .' -+ < ims.. l 3 ,w

** .g ;Tc' u' ,
_-< . ,, N ,th;g

<
- . . .

) g
U dE w e [mhw ~,

p ... . . ,

h ' [m
r,)

~ * M!. s^
a.,,.

- 1,j'N !. .&'I :8 5

h}?f.{f. h,, -h< h*"1 -
#

1 f Y' (1 ),w ,h @ ka'
M, _, ,

- ' *
, .

O o, ,--
3 u.

, - [-~ ~ g ._. y 4
M,a -

s
,

g . . . r4c.

=.
y ' , s,, y."A..,.+ %.+ m+%'J '~T T ,"('* 4 K, M,. '/ i I ,( 1 ! . ,

.,

4 5 L. f " .;; .
' i .r .

w. y .c .~. Ji .v.~p . . yr A . 6= 9
s -,

i, . _ 4
-

,

. .s. g y
p g p.p Lm N 4 M,

g.

p? p%- ;5.g4w ~1 .s.. e

-.. . ; ,g ,. ~

i
. a 6

. ; 5 + y:t -. ,, SJ-
4(w .c, W ., ,-

~g # ..-

.. ; w; . .

a . 1e .: m% 2 -

8- -- 4 f .
. ~z* ?' 4'*. . . _

<
4I' 4 '. " '4 . h- C

." k. # b,i h' , j A5 l.% ('Si .

4y b =$49 1

* . 3,: a ( , ' ,7jg w. 9-- p ..,q.|-- - .% . __ :q(_ . _ . ,1. . '. 5P. W)3%q% -*; $ ? ^$ -
~ g p.'.. . -a: i'g'

m+t 'E ! tm 8h A' .', ,1p i,jgr .ga-d. r.-.j-n x [.yv" 3:*y ic
h.- ;s

n; j ' n ., ,,W H F, rw ,. - - - .. m;,. n. ," . " = * J
!\ - ,"i

e
. , .

.c ,, .
.

o( e., %. 7p-
. ,.e& .,ac:

,+..y % g . 4 _ g< q% ...~,4 gg. . .

r .!' * g 3,wRh. M. ..%.f4
~ * j ." j,

,M, j g .. 00 f.[ \;)
.. q y 3- ,

$ENI:n[Ok,5.dANS.W J..E.='k L* I.40 2A. 5
'*

, ,

. .~ .e.a.u.n..,.,.
- -. . ~ ,~~, w

..- u .
. . .. a.- .... , . .,

.

, : .. a . s. . .-

66.#4pe
, .- _.,,,,p.., . . . . ,&-. ,p,, y,; . s ., -, - +-. -

N
,

,P jnns-~ +,- ,cp . .f=g. g' ,.4 ,j.., , .,
hs .

_; * '
. p,

., m _ _ 3. , .. . _ 2 A. 6 , .-p. s. . '
;* t - p, = i B- -i

.

-| . .. ( s" p t7g *+~ @,,, ,

i e ..p a 6- . . . ,
.~ c,v, s..,s . w s.m.a, . p- m

,

_a .' -,- - . . .. s, a ,

' k -$S' f '' '-- 5 ,# ,e $ e g ter a sa * y pm .e M .a .,a7" l. 'I * I k' , *
,

%

W-M, ;, ip-9.F ,y?;-j, ]; ._J pg ,

. <

,J-
1^ " u *,. .,

- 4 *3 g ;

%w&
; + . -

. . A s. J , * .: ' ' --- , . k s- .' ,t . ~ ~ . . , .
, ;. ,.}[8

.. . - T ;- kg . ; ,a y =g, gg !
' t* w ;

.C ;n ,m_..,y .*h.e *b l . . , '_ a ' . '
6

, ye . , - '
k, ' m =*6 's L .. E

.. J >, . 3 6. ., .4 ., ..
s. g "

, .
a- + _m, ,

8'.
',

p..
-

-

. .M.. w. m. . = -y t"=.y = w
8 1,- -

'[ .v.' . s b'
-i *' 8 ,' , '

b<-. * . g , , 4, .
4

r-
J. . < - - - 2 2. o , . ;---._; 4

6 . , , . .

- hi. 7(I ,(~7-*y-
_ . . .

,b

,
, .i. .. ,

*g } | . *3*
.

em *

d ~

, _g e - - .

} . ., g4 j , ,, , ,*j g 4 ,, y{, , f ,; ,& ) ,* 3 jJ

:. . .
s . .-- .g 4. .E e i

=

;g
- -

, c, +,a.
- .- .

;- -

g

E-. - . 7*' / & ., ,,
^ !: . . ' M' -...-.5 % -. - : "',1,m. ,,

iq
' I h. ..L.. .

*^

. - _ . . _ _ _

,

|
..% . 1

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

l



_

i

. -- c'TirmsintererefterFPPename=saussfuessumisesiunamanseeunpr e
'

~ ,/. -

og - , -7~ ,~
_

0 ' ;g :9g'
~

~~
5

E
..

~ vs. ,mds99* g, o
Y* O .p

fr .a- ., x ,

B 06 p & C, ^Mh
' W .M Ip;

'
"' '

s - r.- s t- p
~ f L f, s -

,~ls 8t, .,p.g=,q 9 ,y, y g
^*~ , ,,,

90 89 v *M y -

~,-,,-s. t, s } ego .fes 6 A 4;s. Gj^ '
6

-
-

: -~

* V -

Of _ ' M C=f
. !

Sf'~

_

| |#$, p 42 - - s.
. a

#?ar NN Ykkk' !
.

'

o #C

y-fs &hWfhf
-

'

/3,.3,,/d'[td Ip''TE' $ y.N ?' g% a:: - 5JN3 #j .+ d ~# / '
,t -g .

'V \ f, .Q
'

.g 1' ' * .g
., C . .g

. . .

aj ''. ' ;;; -W n'* % ' FN 1 &. ,D /. -. ch< , ;,. s.q_/'' , 1 }.~. . t ,i ' -
o -

,'*o -
- $: .. w.q ,co.' ; , , f fr Mtg r J.

+ ,-Qs% 3 - ,

/ 1 ./

mf. ^ ,j,S/.s,
,

t

D~
~ .ew s- -. , J.

- ; : . . . . -
- ss., ' q pg y; < :.: ce , a: -

-.. . p . % &. 3 y/ Qi o g ,e r,w ys.. .u.:&e .e..: y %.. e Q
a;, s .

-; -8
.

s .g . n. r'

e .&.
+;.y.3.- .g ,t y . :

#1 +
.

- _

k' a 'e - n. y>t ,Q g.:q
% ; ,- e o e/ d, '

) 9- ,- -

,

Y' .X;*V . e c . O '. j $ : .n % - ? w-| . e, g.jj~ M Tg/),T* fRi'~4 +Qf
'

>-
,,

| ; g g.w..nl e a. . g
) i'-./ . ." "

.i g - ,e , - ,
-

gg. - ..g t._ ;a
;. . a j:s ecv 1 ,,, *jy S. ,, , .

.; -, ;.Q - %Je- m es.
tt < m

_
. . . e g., , ,. ,. .t .p

, .
'' ~

N[u :=
,y

, ) j *t* . {f ~ ?) ~~ ).' y W u .y
s - - i . ,

Q p.Q;b./ j # . F >

_,.

y .? krd .m ,|-

> a ',
-p .. ~ ~

4 8
,

G s.

. %y p" .. s e ,W, m , >, /r
,

,'
-

.t- , iry_r i p a- --- <p -

' y nw-

?<-n; .

a
g ;y ,

Q f %, 8h . [

h
].! 1s, - ~ f , j w.q ,. j,1 y e0 ..

% -.y.- 4 ,

,, j: 30.0 .p A
g .

c _ ,p]N.% . ' ' . ,
.y ;

,*qs ?o,,'.f ;r &y'Qf- n.I -M. -- |- -},.:-f :Yyf;~ ' l %

.g m % ;. ,"; y| 4w g )~

- v- :.u:.- . a ,:,, ta. - i,s . ,

' .' 9f0 y. @
^

] ,"
. 'p i KNSTECN 7 's

r 89 ; ' g ,.g, g 'y q4 1 ( ,_ j gty g- ,

q{ip ; ^
,

9 j ;

d g. e g #j,l_XPERTUR f Y}i'

.# , J C A R D ' W.% _.._L4SF ~ ' Jit
--ji m u _

, -) j -
.

.

, '; | - f,- ' -" w . ,7 '
~ Alsofwailable on L p[i

.,.# 4,' ,
, ,,

, , ~ . . ,

g, f'oO ^ '' '

3 j |
- '

.( /f 4, go - . . . gpsttyre Cat g, L 3

_ ...m. _ u _2 -#, sbD"DM W df, 9 'W'l{ /8 &f_ i i
!'

-- .- . - ,. t j w .-#. q, ;
,

. . . . g- -- m .- - , ., ,.. .

. - . . - .- --- ] . , ,, ,

z a . N jf '- 4$' } 4' 7 * !566- 500
'

06)' r'
V' n ss L' 'I S [ "y 1 '

y, J ,
. .i l'900 'n,

- P '. g,> .
- " P ~ -- " ~ ~ d "" *'ig0 * r

,9 , - i e
.

i g-e ,

| } -|,s ,

*,fy":.

,
. yr fC, O

- 1y , .- r x

p t>- -

} ,c. . _%
.

i.: . ._f .[ : _. -- e _ _ .-
-

4
.' i

,

'
- , / s ,: s ,- .

/' , s- ,y .

3_. 5/ e 3 4CT*
,. ,. .

l '*=4.:,f.r y , ,. [
' '

_
_ .}k.-- . i- ;$' ---.

0.' '[
'

* 'A2,f'a. r,

g.
o ,

. - a v - 5
,

,

'
_

,

',1 ' ' HUTCHINSON ISLAND PLANT,

g4 .g m ; .
' / 4- ^# 8

~

ENVIRONMENTAL REPORT' /
-,''

d. I< POPULATION DENSITYi . L , p ..e ric. 2.1.3-2
, ,

- f " u.-
-

,
.

-- . ~ = _ _ _ . _ (-mygg ~ gggggy _. .,. u y



,

111 1

:

!
2.1.4 ELECTRICAL POWER SUPPLY AND DEMAND

O- ,

The requirement for new generating capacity from Hutchinson Island is best
.

understood in the light of the historical growth of power requirements on' |

Florida Power & Light's system together with projections of this growth '

into the future. The FP&L system is one of the most rapidly growing in
the country. In 1970, electric sales increased 13% during the year for

,

,

a total increase since 1960 of 233%.1 This can be compared with a growth. I
of 104% since 1960 for the nation. In terms of generating capacity this

,

increase was 213% since 1960 against an increase for the nation of only !

101%. This tremendous increase in demand is, of course, due to the popu-
lation growth in the State of Florida and increased per capita use of
electricity. The 1970 census figures show that Florida's growth was

,second only to that of California when the total number of new residents
is considered, and second only to that of Nevada on a percentage basis. !

This influx of people has since the end of World War II resulted in con-
tinually increasing demands for power. As willEbe seen on Figure 2.1.1-1, [the Florida Power & Light's system covers a large portion of the State j
and especially those areas in which population growth is most intense.

|

In order to meet the continually increasing demand, generating units of I
increasing size have been added at least annually to the system, and in j
several years two units per year have been added. Committments for equip- iment and construction services are made as a result of a continuous study ;
of area load, growth patterns and forecasts of market and regulatory f
conditions affecting unit economics and delivery and construction schedules. !
For example. Hutchinson Island plant equipment was committed in the fall of

;

1967 and construction contracts were finalized in the summer of 1968, some j
five years in advance of the then scheduled completion date of spring 1973. j
Since that time construction difficulties and regulatory delays have ex- i
tended the schedule to 1974. I

!

Table 2.1.4-1 portrays the growth of the FP&L system load and generating fcapability for the years from 1961 to 1970, inclusive. The projected !Icad for the period 1971 - 19'/5..and the presently planned program of I

expansion of generating capability are set forth in Table 2.1.4-2. '

The excess of generating capability over peak load is called " reserve". 1
Adequate reserve capability is necessary to cover a variety of contin-

fgencies such as actual load being greater than forecast, and equipment, i
plant and transmission line outages for maintenance. If adequate re- |

provided, loss of service continuity and reliability !
serve were not

would occur which in turn would result in great hardship on our energy-
}dependent scciety. !

t

Adequate reserve is generally considered to be 15-25% of the peak load. '

The generation addition program set forth in Table 2.1.4-2 was planned to
cover not only the annual growth in customer load but in addition to pro- ,

vide at all times an adequate reserve. !
,

;

If forecasts of time required for regulatory approval, equipment. delivery
and construction are correct and the units planned come in on schedule, then !

r

!
-20- ;
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!

TABLE 2.1.4-1

FLORIDA POWER 6 LIGl!T COMPANY
SUMMER PEAK LOADS AND SYSTEM CAPABILITY

1961 - 1970

Peak Load
Year 15-Min Gross - MW Capability MW

1961 1636 1963

1962 1874 2263

1963 2163 2538

3964 2419 2938

1965 2693 3597

1966 3038 3498

1967 3338 3898

1968 4004 4298

1969 4563 5125

1970 5230 5569

|

!
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TABLE 2.1.'4-2

FLORIDA POWER 6' LIGHT COMPANY |

PROJECTED SUMMER PEAK LOAD & PLANNED GENERATION EXPANSION-
1971 - 1975 |

.

.

:
Projected 15-Min Capability Total % i

Year Peak Load-MW Addition-MW Capability-MW Reserve |
:
,

1971 5910 1172 6741 14.1 |
r

1972 6670 1128 7869 18.0 !
|

1973 7530 400 8269 9.8 !

I

I 1974 8500 1650 9919 16.7 !
!
i

1975 9600 800 10719 11.7 !

|
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i

j load increases are met, and reserve margins are adequate. If, after com-
mitments are made, regulatory processes lengthen or equipment or construction.

,

is delayed, then schedules are not met, reserve margins shrink or disappear
entirely, and the system's ability to meet load increases and maintain're-

! liable continuity of service, is jeopardized. If such delays become apparent
| early in the schedule, actions can be taken to supplement the expansion

program to mitigate the consequences of the delay. If, however, delay-

occurs after construction is far advanced, as is the case with Hutchinson
Island plant, very few steps can be taken to offset the delay. ,

$

,

Because of the extremely long period of time to bring generating capability
into being, it is of critical importance that delays in construction

,
schedules be minimized.

4 -
|

| All other systems are characterized by the same expansion and generation f
addition patterns, and all are beset by the same contingencies which could i

result in delay. All systems have experienced delays and reserve margins |
are low throughout Peninsular Florida and the entire southeast. The re-

2port of the Southeastern Electric Reliability Council reports reserves of
only 13% for the summer of 1971, and the adequacy of reserves in ensuing.
years depends on dozens of generatsing projects remaining on schedule and
entering service as planned. FP&L cannot, however, practically depend on
electric generating capability outside Florida. The long transmission

,

lines that would be required are subject to normal transmission losses and
'

to natural hazards such as hurricanes and tornados. Sound' engineering
planning for system reliability requires the siting of adequate generation
near each load center, and then interconnecting generation sites with
strong transmission inter-ties. When backed up by emergency inter-ties
with other Florida systems, maximum reliability and continuity of service-

,

to customers is achieved. j

!
1,.

I
I

i
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2.2 ENVIRONMENTAL APPROVALS AND CONSULTATION {
.

. :
The following discusses the zoning, planning, water quality, air quality,

,

dredging, fish diversion, and construction effects with respect to the
consultations held and the approvals and licenses secured. :

!
Zoning j

,

Af ter discussion with the St. Lucie County Planning and Zoning Commission, ;

an application for a zoning classification change f or the Hutchinson Island' |
site was filed with them on February 6, 1968. After an advertised public

'

hearing was held, the creation of a public service district was recommended |
by the Planning and Zoning Commission to the St. Lucie County Commission. !
Advertised public hearings were held on May 21, 1968, June 33, 1968, and i
July 2, 1968. The St. Lucie County Commission approved the rezoning as !
a Public Service District by letter of July 9, 1968. A copy of this letter

,

is enclosed as Exhibit A in Appendix 5.
|
|

Planning i
!

Discussions were held with the St. Lucie County Regional Planning Council ]
in mid-1968. This council which is concerned with economics and land use ,

planning is to be distinguished from the St. Lucie County Planning and |
Zoning Commission which is concerned only with zoning matters. Discussions j
have also been held with the Director of the Florida State Department of |
Community Af fairs at Tallahassee and with Homer E. Still, Chief of the j
Bureau of Planning of the Florida Department of Administration. Informal {
discussions havc been held with the Director of Planning of the Atlantic !

office of the Department of Housing and Urban Development. These or- ;

ganizationa do not issue permits and licenses.
.

Water Quality

Certification has been obtained from the State of Florida. To establish
the statutory background for this certification, a copy of Chapter 28-5 j
of the Florida statutes " Rules of the Florida Air and Water Pollution
Control Commission" is included as Exhibit B in Appendix 5. The Florida j

water quality standards were approved by the United. States Department of ;

the Interior by letter of January 17, 1969, to Governor Kirk of Florida, |
included as Exhibit C in Appendix 5. The certification of the Department
of Air and Water Pollution Control of the State of Florida was conveyed i

in the. Department's letter of February 12, 1971, to Florida Power and {
Light Company. A copy of this letter is enclosed as Exhibit D in
Appendix 5. Relevant statutory authority is cited in the above and |
subsequent attachments.

|
Dredging |

I
.

Approvals were required from the Corps of Engineers, Department of the Army, |

and from the Trustees of the Internal Improvement Fund of the: State of
Florida for the dredging of the access channel into Big Mud Creek and for

;

I

|
t

.
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i

! fill dredging. The Internal Improvement Fund was established as early as
!' 1854 for the purpose of administering Florida State owned lands and for
'! protecting the interests of the public in such lands. Under Floridaj
L statutes, Chapter 253. Title 17, Public Lands and Property, the Fund has ;

{ title to submerged lands throughout the state and must approve all dredg- |
i ing permits on navigable waters. Amendments in 1967 to Section 253.123 :
) and related subsections require biological and ecological studies before '

j. dredging permits can be issued. Attachments E and F are approvals from
j the Corps of Engineers for the Hutchinson Island dredging. Attachments |

| G, H, and I are permits from the Trustees of the Internal Improvement ')
j Fund of the State of Florida for the barge access channel and the removal i

of fill. I

I |
c

No permit is required from the National Center for Air Pollution Control |
>

| for this installation, nor is a permit concerning air pollution required !
| f rom the Florida Air and k'ater Pollution Control Commission. )
. ,

I

|

|

I
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{ j- 2.3 ENVIRONMENTAL IMPACT OF THE PROPOSED FACILITY
;

| 2.3.1 LAND USE COMPATIBILITY !
1 i
-

r

The impact of the plant construc tion and operatien on land use will be !
minimal. Neither the present nor future use of the land in the vicinity j,

j will be affected and nearly two miles of beach will be preserved in its }'

natural state for the enjoyment of the public. i
: ,

j The present use of land within a 25-mile radius has been discussed in i
q detail in Section 2.1.3. The construction and operation of the plant is

,

"
expected to have effects as follows: i

)

j a. Industria] Operations

i
No industrial operations of any size are now carried out in the ;

"

vicinity of the site. Small concerns in the area are, to a |

large extent. associated with the building and citrus industries, |
'

'
and it is difficult to see that they would be in any way affected

, by the plant.
!

>

b. Transportation -|.

$
During the construction of the plant, some of the heavier com . j
ponents will be shipped to the site through the inland waterway i

] and Big Mud Creek. There will be increased truck traffic on
|

| State Road A1A and probably on State Road 70, connecting to the '

j florida turnpike. Route A1A will, of course, be used by the
i employees at the plant during its operating life. With less than
; 75 employees at the site, the passenger car traffic in the area

will not be noticeably affected. Trucks will be required for
the transport of new fuel. Their route will probably bea

| cver the south bridge on the island and then directly to the
) Florida turnpike. The possibility of using barge transport for
'

spent fuel is presently being considered.

k c. Recreational Uses
|

| The site has no developed recreational areas. The beach is used
by the public for bathing and fishing and the Big Mud Creek and
Blind Creek areas are used for fishing. There is casual use

! of other areas for camping and hunting. FP&L does not anticipate|-
that the project will result in change in these uses.

d. Wildlife Preserves
i

|

! Since most of the site area will be preserved in its natural
' state, it will continue to serve as a refuge for migratory

water fowl and other water birds.,

l'
;
i

|

.

;
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e. Population Distribution jg
i

The only direct effect will be a slight increase in permanent !,

residents in the area as a result of the operating staf f of the
j|i plant. The less than one hundred or so families involved will

; have a proportionally limited effect on the growing population !

| of St. Lucie County. j
!4

f. Waterways
j

> ;
j There will be some use of the inland waterway as mentioned above,

,

; but there will otherwise be no effect on either the Indian River J

j waterway or the Atlantic.
{
!

, g. Military Installations and Concentrations of Hazardous Materials j
|
; There are no military installations in the nearby area. The
; closest installation is Patrick Air Force Base approximately 60 i
j miles to the north. No small Installations at closer distances |
| are known. There are no known concentrations of hazardous I

}. materials such as explosive stores, chemical warehouses, or ;
j ammunition depots within the area.

I ;
;- 2.3.1.1 Impact of the Facilitv |
1
i i

j Regarding the future use of the land, it .seems reasonably safe to predict -|
]

-

that Hutchinson Island will follow the pattern of other similar Florida j
beaches and the precedent set by the developments now present at both

|
,

ends of the island. If and when water supplies become available to the
!

as yet uninhabited center portion of the island, it can be expected that i
, housing developments will appear and the area will be occupied,. possible !

| to a large extent by retirecs, by- summer and winter visitors, and by a
; transient tourist population. It is difficult to conceive any'way in
j which such a development would be affected by the Hutchinson Island plant _,-
| particularly as the FP&L property will provide a buffer zone between the
: nearest privately held land, both to the south and north, and the plant j
| area itself. It is believed that keeping this nearly two miles of beach j

in its natural state for the convenience of visitors will serve as a i
-

i considerable attraction, both to the permanent residents of Hutchinson |"

Island and to the tourists on which so much of Florida's economy depends. :
i.

2.3.1.2 Preservation of the Environment- !
!

t

j As discussed above, plans are under development which will.both preserve o
|j the natural ecology and protect the indigenous wildlife while at the same i

F time provide some accass to the beach for the public for swimming, fishing,
[ picnicking, etc. FP&L's intentions and concepts were first discussed with

3; representatives of the National Park Service, Bureau of Sport Fisheries and i
e Wildidfe, the Bureau of Recreation and others on April 16, 1969. !
.

{ 2.3.1.3 Historic Sites
;

,

i'

There are no sites -or locations either in the plant site or on Hutchinson !'
V Island of any known historic significance. There is a' local t radition that '

!
- 1
J
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9 there may be Indian mounds within the site area and a.few have been iden-
tified. It'is doubtful that any will be encountered during construction,

1

but appropriate steps will be taken through the proper State agencies 'to i

properly preserve anything of archaeological or other'importance, if found. - j

A few fossils of possible interest have been found during excavation and !

brought to the attention of Florida State geologists. "The National Register iof Historic Places"I and the Federal Register 2 have been consulted and the i
only two sites listed as being even close to the area are the Pelican Island i

; National Wildlife Refuge and the Site of Salvors Camp for Spanish Wrecks. i

Both sites are near the town of Sebastian in upper Indian River County and i

are more than 30 miles from the site. At this distance, no effect from the !'

plant is considered possible. A letter from the Advisory Council on Historic j
Preservation of the Department of Interior (copy enclosed in Appendix 6)
states that "no properties are affected which are listed on the National
Register" and raises no comment. Letters from the State of Florida Board
of Archives and History and a map of the area are also enclosed in Appendix-

,6. The map shows the location of middens and mounds of possible interest
|all away from the plant area. FP&L cooperation in preserving sites of ;

historic significance is acknowledged.
,

t

:

I
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- 2.3.2 WATER USE COMPATIBILITY:
;

|-

| The only cooling water employed will be that takon from and returned to
; the Atlantic Ocean. The procurement of the necessary permits for the. use

! and discharge of this water is discussed in detail in Section 2.3.3.6. The

| fresh water requirements are relatively small, and this water will be pro-
cured from the City of Fort iierce Municipal System. Any water rights
necessary will be part of the contract now being negotiated with the City.
The f resh water resources available to the City of Fort Pierce are con-

;
-sidered to be more than adequate for all foreseeable future demands.;

!

2. 3. 2.1 Seawater Temperatures and Curren ts
,

Seawater temperatures are now being measured and continuously recorded from
a point offshore. roughly corresponding to the intake and discharge locations.

,

; Table 2.3.2-1 shows the temperatures at five-day sample interval s, the

daily maximum and minimum values for the surface and bottom 1cvels during
the first six months for which the continuous calibrated recording station

'
has been operated.

|
t During the period July 12 to July 20, 1969, a series of current measure- I

!ments was conducted'at a location approximately 1500 ft. offshore in a4

; ' water depth of approximately 25 f r. The current meter was located approxi- |
mately 9 ft. below the water surface. Continuous measurements of speed and j

1 direction were obtained. 1

i |

I The currents were generally oriented parallel to the sh'oreline. The pre- !
j dominant currents were directed south; however, reversal of currents to the i

j north and slack currents occur for short periods of time. The threshold of j
the' current meter (propeller type) is estimated at 0.1 ft./sec. There ;
seemed to be some correlation in current direction with the 24.8 hr. tidal '

period; however, the correlation was very weak. The predominantly southerly j
current direction may be due to a reported weak counter current of the '

Culf Stream. The maximum south and north currents are 1.2 ft./sec. and |
0.6 ft./sec., respectively. Periods of apparent slackwater were observed |

,

j to occur for durations up to eight hours. A histogram of the measured cur- .

j- rents for this 8-day period is presented in Fig. 2.3.2-1. !
i i

,

4- There are no known water quality standards, either State or Federal, con-
'

cerned with the gas concentrations and chemical composition of the seawater.
The shape of the warm water plumes and the isopleth characteristics are dis-
cussed in Section 2.3.3.; 1

,

t
: 2.3.2.2 Impact of Water Use
e !
+: ;
; Except for biological and ecological effects, as discussed in Section 2.3.6, !
j there is believed to be no other impact of importance due to the use and !

discharge of the seawater. As previously stated, fresh water supplies are f,

i - of such an extent and the amount used by the plant is so comparatively j
small that no effect on municipal or industrial uses can be fereseen. The *

. intake and discharge structures will not significantly affect use of the |l- beach.
4

L
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() 2.3.2.3 Temperature Effects

i
The Atlantic Ocean can be considered the world's second largest heat sink |
and the over-all ef fect on it of the heat released is almost infinitely *

small. The only effects of importance to be considered are those thermal
changes in the immediate vicinity of the discharge. These are discussed

;
in Section 2.3.3.4. It may be of general interest to consider the volume j

of cooling water discharged in a year by the plant as compared with the [
total volume of the Atlantic Ocean. The Atlantic Ocean, as given by one p
reference,1 has an area of 33,420,000 square miles and an average depth i

of 12,257 ft. Using these presumably rather approximate figures, the
:

Atlantic would contain some 8.55 x 1019 gallons. The cooling water dis- !
charged is approximately 530,000 gpm so that in one year approximately |2.5 x 1011 gallons will have been discharged. The total amount of water

[
pumped through the plant in one year is then roughly one one-hundred-

;

millionth of that of the volume of the heat sink into which it is discharged.
rIt also may be of interest in considering manmade versus natural heat .i

sources to consider the heat released by the plant as compared with the fheat absorbed by the ocean water f rom sunlight. There are considerable
[

differences in the values given by different sources for the heat intensity i

of solar radiation. However, a standard handbook 2 ,

gives values between 75 ;

(7 AM) and 296 Btu /hr/sq ft at noon for the latitude of Hutchinson Island.
From the referenced table a value of 100 Btu /hr/sq ft would be quite con- i

servative. The plant, when operating at capacity, releases 1640 Mw of
thermal energy to the sea. This is equivalent to 5.6 x 109 Btu /hr. At
the 100 Btu rate given above, this same number of Btu's is received by
2.02 square miles of the ocean's surface after exposure te sunlight for '

only one hour. It will be seen then that the plant release is minute in
comparison to the energy received by the ocean from natural sources.

,

:
i

.
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TABLE 2.3.2-1 '

REPRESENTATIVE SEA WATER TDIPERATliRE DATA

| As taken near surface (two feet below MLW) and two feet above sea floor. I,
' (approx. 30 ft. depth) and 2000 ft. offshore. Condensed by listing data- 'I
| for every fifth day. '

l- Temperature "F ;
!

Surface Bottom i
: i

Year Month Date Max. Min. Max. Min. !

i

| 1970 Sept. 1 84 82 81 79
6 86 84 78 77

; 11 86 85 83 81 ;
) 16 84 83 84 84 |

] 21 84 83 83 83
26 81 81 82 81

1

1970 Oct. 1 82 82 81 80;
i 6 81 81 81' 81;

11 81 81 80 80
16 82 81 80 80
21 81 81 78 78
26 - - 79 78

I1970 Nov. 1 - - - - i
. 6 - - - -

||G -11 - - - -
"

16 75 71 76 73
8

21 77 72 72 71
26 67 67 67 66

1970 Dec. 1 76 75 75 71 !

j. 6 76 75 75 74
j. 11 72 72 71 71+

,
j 16 74 73 75 74 I

| 21 73 73 73 73 !
i 26 73 72 74 73
i

' 1971 Jan. 1 67 67 68 68 .

6 72 71 73 73 !
i

1 11 74 73 75 73 i'

16 72 69 73 73 i
*

21 62 61 69 65 !! 26 71 70 69 68 !{- ,

I 1971 Feb. 1 72 69 69 671-
; 6 72 71 70 70
< 11 - - 66 65
j 16 70 69 69 68

'l 74 72 73 72
26 75 73 74 72 !

M
- I

i
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O FREQl'ENCY OF OCCURRENCE OF OCEAN CURRENTS
OFFSHORE OF BIG MUD CREEK, BASED ON AN

EIGili DAY MEASUREMENT l'ERIOD: SUSDtER 1969
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2.3.3 HEAT DISSIPATION
jt

2.3.3.1 Condenser Cooling Water System

The condenser cooling water is provided by the circulating water system
which consists of intake and discharge pipes in the ocean with canals to !

the plant. Pumps at the intake structure provide 530,000 gpm of flow. !
The system is shown in Figure 2.3.3-1. The maximum design temperature j
rise at 850 Mwe of the water passing through the condenser will be approx- ;
imately 24*F. However, the temperature rise for normal full load operation ;

will be 21*F. The temperature rise averaged over a day will be less than '

21*F because of daily plant loading.
,

2.3.3.1.1 Intake System i

The water will be +aken from the Atlantic Ocean through two 10.5 ft.-ID [reinforced concrete nipes originating about 1200 ft. offshore of the beach.
,

The intake pipelines will be buried until the (-18) f t. mean low water (MLW)
contour is reached because any obstructions along the ocean bottom inshore
of the 18 ft. depth could interfere with natural littoral processes. *

Because each intake pipe requ res a vertical section to prevent sanding and
7a " velocity cap" to minimize fish entrapment, there would be about 8 ft.
|of water over the top of each velocity cap. The velocity caps insure a i

horizontal direction of approach in the near vicinity of the pipes' inlets t

and also limit the velocity to about 1 fps. | '

!

The intake pipes will be located approximately 2300 ft. south of the dis-
charge pipe. They will be buried from the intake points for a distance of j
about 1600 ft. beneath the ocean bottom and under the beach, terminating i

in a canal on the west side of the sand dunes. After passing through the
inlet pipes at about 6 fps., the circulating water will be conveyed in the
canal about 900 ft. to State Road A1A and will pass under this road through '

culverts. After passing under the road, the water will be conveyed in a
canal at 0.3-0.5 fps. for approximately 4000 ft, to the plant intake |

,

structure. The intake structure is shown on Figure 2.3.3-2. This rein-
forced concrete structure consists of four bays. Each bay has a coarse i

,

screen, a traveling screen, a circulating water pump and is provided with
auxiliary equipment. The approach velocity to each bay is less than 1 fps.
From the intake structure, the water is conveyed through a buried
pipeline to the condenser. The water then flows at a velocity of less

|than 7 fps. through the tubes of the condenser, located in the turbine ;
building, into the discharge water boxes.

'

2.3.3.1.2 Discharge Systems
s

The circulating water discharge system is shown on Figure 2.3.3-1. From
,

the seal well, the discharged condenser cooling water will be transported
[

,

approximately 500 ft. in a buried pipeline and then about 580 ft. in a
tcanal to State Road A1A. The water will be carried under the road in [

culverts. Once past A1A, the cooling water will travel abput 1155 ft. in
a canal to an outfall structure, located on the western side of the sand
dune line. From the canal outfall structure, the cooling ' water discharge
will be carried about 1425 ft. in a 12 ft. diameter pibeline; buried under
the beach and under the ocean. The pipeline will terminate'atfa depths

'
< ,

y
.
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(~'% of 18 ft. (MLW) and at a distance of about 1200 ft, from shore. At its(, ) te rmina tion , the 12 ft. diameter pipe will be modified with a short tran-
sition section and a two port, Y-type high velocity jet discharge will be
added. Both ports in the Y will be 7.5 ft. in diameter and will result
in a horizontal discharge of about 13 fps. A short sloping trench will
be excavated from the inverts of the ports, daylighting at the natural
ocean bottom. The trench will be lined to prevent scour from the jets'
discharges.

Preliminary temperature data collected of fshore of the site of surface
and bottom water of the Atlantic Ocean are given in Table 2.3.2-1. Tem-
perature data collected by the ' United States Coast and Geodetic Survey
(USCGA) at Canova Beach, some fifty miles to the north are given in Table
2.3.2-2. The maximum temperature recorded at the FP&L monitoring station
is 86 F. The maximum temperature recorded over an eighteen year period at
Canova Beach, is 87 F although there is no thermocline, bottom temperatures
are frequently a few degrees cooler than surface temperatures. The tem-
perature of the released water will be rapidly reduced as the discharge
water mixes with the surrounding cooler ocean water.

2.3.3.1.3 Main Condenser System

The main condenser system consists of two 50 percent capacity, divided
water box surface condensers, of the single pass type, with 7/8 inch OD
tubes arranged perpendicular to the turbine shaf t. The condenser is of
the deacrating type and is sized to condense exhaust steam from the main
turbine under full load conditions.

2.3.3.2 Facilities or Techniques

As discussed above, heat removal from the condenser at Hutchinson Island
will be accomplished by a circulating water system which receives water
from, and discharges water into, the Atlantic Ocean through Y-type jets
at the end of the subaqueous discharge pipe. The discharged cooling
water will be carried well away from the shoreline for a distance of
approximately 1200 ft. The method used for discharge - high velocity
subaqueous Y-type jets - will result in rapid dilution and' decreased
temperature at the water surface. This is accomplished by discharging
the heated water at a depth of about 18 f t. through the two port diffuser
with an exit velocity of about 13 fps. Discharging the water as a sub-
sursurface jet produces a reduction in temperature of the discharged
water as the heated liquid travels to the surface. The horizontal dis-
charge proposed, with both mementum and buoyancy effects, is effective
in causing the induced dilution 1 and'also carries the discharged _ water
further offshore. The favorable location of the Hutchinson Island near
the edge of the ocean permits the use of the highly effective method of
heat dissipation, precluding the necessity of any additional heat
facilities.

2.3.3.3 Environmental Impact of Heat Removal Facilities

There will be no adverse effects such as icing, fogging, drift and noise,
amo.g others, resulting from the methods used for waste heat removal at
the Hutchinson Island Plant.

-31-

, -___---



,

HI 1

2.3.3.4 Characteristics of Thermal Discharge

O The location of the Hutchinson Island Plant was heavily influenced by the
ability to use the subaqueous Y-type high velocity jet discharging into
the ocean as the means of dissipating the heat released from the plant.
This system is a very effective method for removing. heat with a minimum
effect on the environment.

After the heated water is discharged near the ocean bottom, it will rise
to the surface (because it is warmer and, therefore, lighter than the
surrounding water) and will spread out, establishing a temperature field
in an upper layer. For a given temperature at the discharge, the tem-
perature at the point where the water reaches the surface will be signif-
icantly reduced by mixing with surrounding water of ambient temperature.
As the water reaches the surface, it will spread out and be carried away
from the discharge by natural currents and secondarily by the flow pattern
produced by the discharge itself. As the water flows away from shore,
the temperature will decrease due to heat loss to the atmosphere, dif-
fusion and entrainment of adjacent waters.

In order to calculate temperature fields due to a discharge of heater water,
it is necessary to have measurements or estimates of (1) currents. (2)-
mixing characteristics of the receiving waters, and (3) the climatological
factors (primarily wind speed) affecting heat losses to the atmosphere.

In July of 1968, the Florida Power and Light Company entered into a con-
tract with the Engineering and Industrial Experiment Station, College of
Engineering, University of Florida, for a preliminary study to evaluate
the hydrographic effects of the Hutchinson Island Plant. A report was2

prepared af ter completion of this program which indicated that the site
location was suitable for a once through cooling system. Based on these
favorable preliminary findings, FP&L contracted with the University of
Florida in May 1970 for a detailed hydraulic model study of the sub-
aqueous Y-type high velocity jet. The study was initiated in the summer
of 1970, using a 1 to 30 scale factor. In addition, Ebasco was authorized
by FP&L in July 1970 to evaluate alternative intake and discharge systems.
The selected schemes have already been discussed in Section 2.3.3.1.

Results obtained from the parametric study conducted as part of the hy-
draulic model study have been used to obtain the differential between
surface and ambient temperatures for the selected system. The results
of the model studies indicate that the maximum surface temperature rise
above ambient with the selected scheme is 5.5*F at normal full load 'oper-
ation. Using this result and the temperature data published by USCCS,
the maximum absolute surface water temperature will be less than 93 F at
the discharge point.

In order to determine the areas enclosed by specific isotherms of temper-
ature rise, analytical methods presented by Dr. Pritchard in Ref. I were
utilized. These isotherms for 3*F and 1.5'F are shown en Figure ' 2.3.3-3.
The corresponding areas enclosed by these isotherms are approximately 25
acres and 400 acres, respectively. These calculated areas are conservative
since heat dissipation to the atmosphere has not been included. In ad-
dition the formula presented by Dr. Pritchard has been applied in a con-
servative manner.

~32-

, , . _ _ _ _ _ . - ~



. -. .- . ~ - ~ , -- .-- .~ . - - .. - . - -. ,

i

H1 1 _j

!
l

i
Based on a dye release program conducted during the summer of 1970,3 it was ;

found that the heated discharge would probably be confined to the upper |
8 ft. in the water column. With the geometry of the intake pipes, water (will be withdrawn from below the 8 f t. depth. In addition, because of !

the large separation between the intake and discharge, no measurable re- ;

circulation will occur. I
t
?

The model studies referred to above are being continued in order to provide j
detailed thermal profiles which will result from the Y-type high velocity )
jet. A final report will be issued on the analysis, testing, and final
design of the discharge system.

2.3.3.5 Thermal Standards ;

t

The thermal standards applicable to the water discharged from the Hutchinson f
Island Plant are given in Florida's " Rules of the Department of Air and i
Water Pollution Control," Chapter 17-3, Pollution of Waters. The criterion '

relating to temperature reads as follows:

" Temperature - shall not be increased so as to cause any :
damage or harm to the aquatic life or vegetation of the !
receiving waters or interfere with any beneficial use

'

assigned to such waters."

This State standard or criterion has been approved by the Department of
the Interior.

tFlorida Power and Light will conduct studies during plant operation to j
determine what effects, if any, heated water will have on the environs i

offshore of Hutchinson Island. The results of such studies will be com- i

pared with similar studies conducted before plant operation to determine
what effect, if any, the discharge of heated water.has upon the aquatic
environment.

2.3.3.6 Water Quality Certification
,

h
On April 3,1970, the Water Quality ' Improvement Act was enacted, which '

$

!
amends the Federal Water Pollution Control Act. Section 21 (b)(8) of the |amended Act requires that applicants for a construction permit or operating ?

license for any nuclear power plant which will discharge effluents into
the navigable waters of the United States provides the AEC with certification
from the State or interstate pollution control agency, or the Secretary of
the Interior, as appropriate, _ there is reasonable assurance that the i

that

plant will not violate ~ applicable water quality standards. Under Reorgani-
!zation Plan No. 3 of 1970, the functions and duties of the Secretary of the 1

. Interior under this Act have now been transferred to the Administrator of- |the Environmental Protection Agency.
i

Since the effluents from the operation of the Hutchinson Island Plant will
be into the Atlantic Ocean, which is considered to be a navigable waterway,
the water quality certification discussed above is required. Such a

;
certification was issued to the Florida Power and Light Company for the |

k.
Hutchinson Island facility on February 12,1971 . by Florida's Department '

of Air and Water Pollution Control. A copy of the certificate is in-
cluded as Exhibit D in Appendix 5.
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2.3.3.7 Effect of Discharges on Quality of Waters in Other States

The cooling water is released into the ocean at a point where it will have
no effect on any bordering states as the distance to.the nearest state,
Georgia, is approximately 260 miles.

References

1. Pritchard, D. W., " Design and Siting Criteria for Once-Through
Cooling Systems", Chesapeake Bay Institute, The Johns Hopkins
University (Presented at the American Institute of Chemical
Engineers 68th National Meeting, Houston, Texas, March 2,1971).

2. " Temperature Field Predictions, Hutchinson Island Nuclear Plant .

Outfall", Department of Coastal and Oceanographic Engineering,
Florida Engineering and Industrial Experiment Station, University
of Florida, Gainesville, Florida, May 1970.

3. " Drift and Dispersion Study - Hutchinson Island, Florida", April,
1971, Dr. J. H. Carpenter, Chesapeake Bay Institute, Johns Hopkins

A University, Baltimore, Maryland.

2.3.4 CHEMICAL DISCHARGES

The systems handling chemical discharges are in the early stages of design
and processes and quantities are not final. However, at this stage of design
the systems can be outlined as follows:

!

The chemicals used in non-radioactive secondary and auxiliary equipment '

cleanup will be drained through the floor drain system into one of two
diked areas to be retained.

Incorporated in the plant is a water treatment system which refines city !

water into very high purity water for plant processes. This system
utilizes chlorine, sulfuric acid and caustic soda. The spent solutions
of these chemicals will be discharged to a retention basin where they
will be neutralized and tested for pH. The neutralized solutions con-
taining sodium calcium, salts, magnesium, and trace quantities of other
metallic ions extracted from the city water, will be released to the
circulating water system with a pH of 6.0 - 8.5. j

|A chlorine solution will be fed into the sea water ahead of the intake
structure for 15 minutes every other day to control slime formation. The
solution enters the circulating. water and open cooling water system in ;
regulated quantities such that the residual chlorine at the condenser

!
outlet will be nominally one ppm and no greater than 1-1/2 ppm at any time.

1
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(#~') There will be times during operation when it will be necessary to discharge

\s,) highly pure water which will contain small amounts of boric acid (in the
order of 1%). Af ter dilution by the circulating water the presence of boric
acid will be undetectable.

!

No other chemical usage which would result in additional chemical discharges
is presently contemplated. |

1

2.3.5 SANITARY WASTES

During the early phase of construction, sanitary wastes are retained in !

portable chemical toilets. During the late phase of construction and i

throughout the operating phase of the facility, sanitary wsstes will be
treated through two septic tanks and their associated leaching fields
which will be located above the local water table. The sanitary waste ;

treatment system will meet the Florida State Department of Health requirements.
;

2.3.6 BIOLOGICAL IMPACT
i

The Florida Power & Light Hutchinson Island nuclear facility presently '

under construction is expected to go on line in 1974. Both the physical
structure and the thermal enrichment of cooling water will impact on the
environment in various predictable ways. The over-all ecological effect
of this facility will be minimal to the marine and freshwater resources of
the area. The details supporting this conclusion are presented as the
aquatic biology phase of this report. All existing available information '

relating to the environment of Hutchinson Island has been examined. Papers
of major importance are included as Appendices 2 and 3. Biological and
environmental studies to provide the long-term data to substantiate the ,

existing information are discussed.

2.3.6.1 Environmental Evaluation ,

2.3.6.1.1 Indian River Biological Survey :
i

Beginning in 1968, a study was carried out on the Indian River in the :

vicinity of the FP&L plant. This investigation formed a part of a report
submitted to the State of Florida for a construction permit for the nuclear
facility.1 Nine stations were established from Little Mud Creek south to

,

Herman Bay. Microscopic forms in the sediment as well as an inventory of ;
plankton were made as one phase of the investigation. In addition a survey -

was completed of the macrophytic grasses and algae serving as nursery areas
for juvenile marine invertebrates and fish of commercial and sport value.
A census was also made of the species caught in trawls of the river.

.

The results of this study showed a rich and varied ecological system that
would represent a significant loss if disturbed or unbalanced. Dr. James e

Lackey, principal investigator, summarized as follows: ;

O
.
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1. Indian River supports an enormous biomass of manatee grass '

and several species of macroscopic algae. Turtle grass >

(Thalassia) was not found. The dominant algae was Gracilaria, ;

but.several others are common. Most of them are red algae, !

although patches of Sphacelaria, a brown alga, were found.
,

This forest, often ten inches high, contains large numbers of !

gammarids (scud), shrimp, isopods, small crabs and juvenile ;

fish. Egg masses or single eggs of various invertebrates ;

are found here, and the branches and leaves of the plants i

support large numbers of capre111ds, bryozoans, very small |
worms and very small attaching algae. The leaves of manatee '

grass are a substrate for the attachment of vast quantities [
of organisms, mostly diatoms such as Licmophora, but also *

various protozoa such as the colonial ciliate Zoothamnion.
!

Altogether Indian River supports the nursery concept very |
well indeed. It affords protection to a very large variety '

and number of animals. It offers an_ abundance of food for
many animals, especially the smaller ones who browse on the -

attached diatoms and other plants. It is a place where re- |
cycling of the nutrients - organic matter to inorganic matter
to organic matter - is a normal procedure. Three character- i

istics of this stretch of estuary should be noted, in view j
of the discussion which follows: t

;

i
a. The growth is heaviest toward the western shore. !

b. The character of the water, especially salinity and
turbidity, varies considerably from time to time. j

'

c. The growths are so thick as to trap and hold free
floating particulate matter whether copepods, protozoa, |
eggs or invertebrates. The grewths act much like a |
sieve such as Purdy long ago ascribed to the macro-
scopic growths in the Potomac below Washington. j

2. Indian River supports an abundant and diverse plankton. |
'

It owes its character to a constant raindown of organic !
matter in the overgrown area, i.e., those from 0.0 to 4.0 '

feet, sometimes more, of depth. This organic matter under- ;

goes bacterial decomposition on the bottom,' and the mineral ;

salts liberated are utilized by the algae, and the bacteria |
by protozoa, ratifers, copepods, etc., to maintain a high {
population. !

'

Samples collected at nine stations showed the plankton pop-
ulations to range from 200 to 20,000 organisms per milliliter 1

with a median range of 1000 to 8000 organisms per milliliter.
Chemical analyses and water samples collected at the same
time showed concentrations of orthophosphate to be 0.18-0.26 ppm,
nitrate as. nitrogen 0.03-0.06 ppm and copper 0.11-0.12 ppm.

t

>
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3. The sediment water interface is densely populated and it is- !

inferred that it is a place of intense biochemical activity. iThis conclusion may not be valid for large areas, since only [
four cores have been examined. !

:

4. The benthic population, as shown by Carr (Appendix 3) is !
large, containing many shellfish, tube dwe] ling worms and

f'crustaceans. These either dwell in the mud or in tubes or
crawl about in the macroscopic growths or on the bottom.
Accordingly they are hardly susceptible to being displaced
and swept along by a moderate current. '

!

Shrimp and juvenile fish are also abundant although not |

benthic. These are more responsive to current action, but
for those which are hatched in the ocean, such as shrimp,
it is hardly likely that all of them enter the River on the

,

incoming tides at the two inlets. In fact, both are fre-
quently brought up when scooping up a mass of algae and
grass. In other words, many are not readily dislodged from
the " forest." '

,

5. Tows in Big Mud Creek and in the channel of the intracoastal
waterway revealei very few eggs or larval forms - only cala-
noid copepods. Certainly there is no vast assemblage of sus-
pended invertebrates, eggs and juvenile forms routinely present ,'in the river.

6. Plankton tows in the two inlets (Ft. Pierce Inlet, 8 miles north
:

of the site and St. 1,ucie Inle t, 14 miles to the south) show :
considerable numbers of estuarine organisms being carried out
on the outgoing tide, and considerable numbers of oceanic ,

'

organisms being brought in on the incoming tide. Very few
oceanic organisms persist in the River, and few estaurine
organisms are found in the samples taken either by net or
water bottle, in the ocean stations east of Big Mud Creek. j

,

Whether they die in the ocean or whether they are widely iscattered is not determined.

7. The only organisms of direct economic importance (aside from
an occasional fish) found thus far in the River have been
shrimp, young blue crabs and a very few conchs. Normally
the River is fine for speckled trout, but in May and June at
least, fishermen were far more abundant in both inlets.

;

Channel bass, trout and snook appeared to be most commonly
taken, but many other species such as drum, sheephead and
mangrove snappers were also caught. I

t

The complete report prepared by Lackey is presented as Appendix 3 of this ireport.
I

i

i

!

i

i
!

|
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2.3.6.1.2 State Board of Health Edible Shellfish Program

The Florida State Board of Health has jurisdiction over all coastal waters
for the harvesting of edible shellfish and, through representatives in
County health departments, maintains a surveillance on the bacteriological
quality of water overlying shellfish beds. In the area around Hutchinson
Island the commercial shellfish catch is limited and doesn't offer much
promise for commercial development for oystering.2 However, fair' quantities
of oysters and clams are harvested by sportsmen each year and is a prime
recreational activity for many people living in that area.

Unfortunately, urbanization of the mainland has caused a progressive ' de-
crease in water quality, and shore areas along the west bank of the Indian
River from Middle Cove to St. Lucie Inlet were closed for the taking of
shellfish several years ago. Periods of rainfall especially impact on
the river as runoff carries heavy bacterial burdens into the shellfish
environment. Stormwater runoff as well as domestic waste effluent con-
stitute a health hazard since feeding oysters readily concentrate in-
testinal pathogens. When raw shellfish are consumed those carrying
pathogenic bacteria and viruses can easily cause a serious infection.

During the spring and summer of 1970, a sanitary survey related to these
waters was completed by the health department. The results pinpointed
sources of pollution from sewage treatment plants, residential septic
tanks and boat wastes. The latter source was considered significant,
especially during the winter when traffic is high.

In July 1970, the southeast regional engineer recommended that the area
of the Indian River extending from Sebastian Inlet at the north to the

St. Lucie Inlet at the south no longer be certified for the taking of shell-
fish. These recommendations were based on his report as follows:

This area is presently experiencing a very rapid rate of
growth with the end result of a predominately urban con-
centration of population. The open' spaces between the
principal population centers of Vero Beach, Fort Pierce,
and Stuart are being filled in with such large scale
developments as Johns Island and The Moorings on the
island and Sebastian Highlands, Vero Beach Highlands, and
Port St. Lucie of General Development Corporation on the
mainland. The storm water runoff from these develop-
ments alone is enough to contribute substantial con-
tamination. The sewage effluents from these larger
sources are so distributed as to subject the greater
part of the Indian River to possible major pollution
in case of an accident or breakdown. In addition,
numerous smaller developments with sewage treatment
plants represent the continuing possible hazard due
to lack of continuous supervision and maintenance.
This problem is further aggravated by lack of
available personnel in this office to provide ade-
quate surveillance. The potential for sewage con-
tamination is further enhanced by thousands of

-38-
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septic tank installations in marginal soil conditions !

which can and do contribute significant pollution [
during periods of heavy rain. !

!
I wish to also point out that an extensive agricultural |
drainage system discharges into these waters. It drains [
areas intensively planted in citrus with consequent i

potential for pesticide contamination. There is also |
a significant contribution of waste from the dairy and j
beef cattle industry. s

I
In addition to the foregoing sources of contamination [
from the land, there is a significant and increasing j
contribution from watercraft. The Indian River is ,

the locus of intracoastal waterways and this presents !

a constant hazard by the contribution of small quantities I
of fresh sewage.

-

,

As a result of the reappraisal the waters in the Indian River essentially [
from the Indian River County line on the north, south through St. Lucie [
County and into Martin County were closed to the taking of shellfish :

|in August 1970.

I
The State Board of Health informe'J the Directors of the three county

,j
i

health departments that the wate's in question can be " reclassified
as conditionally approved shel'11sh harvesting waters provided the follow- t

ing studies are conducted and favorable data is concluded from these studies: r

I
'

1. An evaln fi a of each actual or potential source of pollution
is made and the pollution sources are eliminated.

2. Floa studies are conducted to determine the dispersal ;

of tim waters surrounding the potential pollution sources. i

f

3. Extensive bacteriological sampling, under adverse weather
conditions, i.e., unusually high tides and heavy rainfall
resulting in runoff from the watershed, io conducted to :
determine the water quality after these adverse weather |

"

conditions. i
!

4. Assurance that constant surveillance, bacteriological, f
shoreline reconnaissance and domestic-industrial waste !

treatment facility operation will be provided, if these f
areas are reclassified as ' conditionally approved'." !

!
2.3.6.1.3 Ecological Investigation Offshore of Hutchinson Island |

I
During February and June, 1969, and April, 1970, studies were conducted ;

offshore from Hutchinson Island in the vicinity of plant site to evaluate !

the existing marine resources in the area. During these three periods |
observations were made at a total of 61 locations within a 6 mile" radius |of the plant. The location of these sites and a summary description of j
the conditions at each site are included in Appendix 3.

r

i
!
;

-39-

i
._.

- _
t



l
I
'

HI 1

i

The observations indicated that the ocean floor in this area is a flat,

barren, sandy plain. There are two shoals offshore; one about two miles
out and another about 6 miles out. The depth of water at both of these

,

locations is about 20 ft. Between shore and the first shoal the bottom ;

is a broad, gently sloping trough with a maximum water depth of about
40 ft. A similar trough exists between the two shoals. The maximum
water depth in this area is about 50 ft. Beyond the second shoal - 6 miles ;

!offshore - the bottom drops of f slowly to a depth of 120 f t. about 12 miles
offshore. ?

In the entire study area the bottom was observed to consist of sand mixed >

with varying amounts of shell fragments as shown in photographs in Appendix
3. At no place was there mud, silt, or organic matter. Even though the '

transparency of the water was generally good, bottom growths did not develop
because of the lack of nutrients. No rock. formations or coral growths
were noted within the area, even in the vicinity of the shoals.

The benthic organisms present were representative of a typical array of
sublittoral bottom forms. The predominant animals at most bottom stations '

were polychaete worms, barnacles, amphipods, bryozoans, starfish, sand
dollars, chitons, and slipper shell. A total of 63 benthic species were
identified in samples collected at 9 sites in June, 1969, but other than
the ones listed, they were present in very small numbers. None of the
animals collected were of commercial importance. i

.

One of the principal reasons for extending the limits of the study area
6 miles offshore was to determine if there were areas which were attractive
for commercial or sport fishing. In particular, an objective was to de-
termine whether the calico scallop beds which are located off Cape Kennedy. ;

extended into the area. These beds were only recently discovered and have '

been worked commercially since early 1969. The primary concentration of !
scallops is off Cape Kennedy in water 60-240 ft. deep (6-10 miles offshore). |The beds of commercial interest reportedly extend southward to about the '

Ft. Pierce inlet. A dredge tow between Ft. Pierce and Jupiter inlets in
80-300 ft, deep water produced only 0-0.5 bushel of scallops per 30 minute
tow whereas further north nea
17 bushels per 30 minute tow.g Daytona Beach the production was as much asCommercial dredging off Cape Kennedy com-
monly produces 10-20 bushels of scallops in a 30 minute period.' ,

Observations made during the June, 1969, study further substantiated the
fact that the scallop beds do not extend into the Hutchinson Island off-
shore area. At one station 6 miles offshore the scallop density was
about 1 per 2 sq. ft, of bottom. At other sites the density was 1 scallop
per 10-50 sq. ft. and at most sites no scallops were observed at all. *

The lack of bottom grasses, rock outcropings, and coral reef previously
discussed led to the conclusion that nowhere within the 6 mile radius
would there be an attractive fishing area.

During February, 1969, water bottle samples were collected from the sur-
face at 8 sites between 3 and 6 miles directly offshore from the plant site.

!
!

'
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The total number of nanoplankton species in all the samples was 41. This i

did, however, include all major groups of algae plankton except the blue !
green and all major groups of protozoa except rhizopods. Diatoms were

;

the most common species. The number of organisms in the 8 samples ranged i

from 32-132 per m1 with the greatest number occurring 6 miles offshore. |
This number compares with an average range of.1000-8000 organisms per ml !
in the Indian River.

;

i
In June, 1969, samples were collected at 9 sites within a 2 mile radius of |
the shore adjacent to the plant and examined for plankton. About 63 species j
were observed with diatoms accounting for over 50 percent of this number. i

Again, as in April, the species diversity at each station was high but |
at all orations the number of organisms was less than 100 per ml. !

;

Another set of samples was collected from 4 stations between 1100 and f5500 ft. offshese in April, 1970. At this time the total number of species (
was 41 and coneisted primarily of diatoms and dinoflagellates. The di- !

versity was gcod at each station but the number of organisms was again ;

less than 100 per ml at all 4 stations. '

The findings of the three surveys indicate that the area has a very low I
productivity. The water is of good quality as indicated by the high
diversity of species but is low in nutrients as indicated by the low i
numbers of species. Chemical analyses for nutrients in the shelf water ;

showed orthophosphate concentrations to range from 0.02-0.03 mg/1, nitrate ;

nitrogen to be about 0.01 mg/1, and copper to range between_ 0.004-0.005 ;
mg/1. For comparison, orthophosphate concentrations in the highly pro-

,

ductive Indian River range between 0.18-0.26 mg/l and nitrate nitrogen j
range between 0.03-0.06 mg/1.

;

The findings of the three offshore surveys were consistent with those of . j
I

a two year study of the shelf waters by Lackey 5 of f Pompano Beach, Florida,
an area 75 miles south of Hutchinson Island. In this study samples were ,

collected and examined monthly over the two years. The bottom was similar
i

to that off Hutchinson Island, i.e., devoid of grasses and sessile species,. j
and plankton numbers seldom exceeded 100 per ml although the diversity was ;
again high. The nutrient levels in this area were similar to those observed
off Hutchinson Island. '

|During the February, 1969, survey, observations were made at the Ft. Pierce
inlet about 8 miles north of the plant site. The ocean bottom near the '

inlet did support patchy stands of grasses and the general' condition of i
the area, while not highly productive, showed evidence of nutrient and ;

organic material discharge from the Indian River. Net plankton samples {collected in the inlet during flood and ebb tides showed about the same i

number and diversity of species entering the River on a flood tide as fbeing flushed to the ocean on an ebb tide. I

!

!
'

E

i

,

t
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[ It is interesting to nate that even with the discharge of water high j
( enough in nutrients to support the luxurious growths in the Indian River 6

from inlets 8 miles north and 14 miles south of the plant and with
northerly or southerly currents 90 percent of the time, the productivity
of the area offshore from the plant site is very low and the nutrient -

levels are in the range expected in ;cean water.3 [
,

!
In discussing the study Dr. William Carr, a member of the survey team and (
an assistant professor at the University of Florida, described this

[
offshore area as amenable to receive cooling water due to the absence i
of any important sessile marine resources. The offshore environment is !

the direct opposite of the Indian River which is a rich and valuable !resource. -|
t

|

2.3.6.1.4 The Beach as Nesting Habitat for Sea Turtles f
:

The beach along Hutchinson Island serves as habitat for nesting sea turtles. |Two species mainly are present, the loggerhead turtles (Caretta caretta t

caretta) and the green sea turtles (Chelonia mydas mydas). Of the two
species the loggerhead predominates. Existing informatien relating to y

turtle nesting activities on the island is sketchy. R. A. Routa reporting ;

to the Florida Academy of Science 6 estimated 5,265 sea turtle nests for j
the entire 22.4 miles of beach on Hutchinson Island. Of these he estimated j
some 15 to be of the green sea turtle. Mr. Frank Lund has actively engaged

J
in turtle research mainly on Jupiter Island to the south. Lund's7 opinion ;

is that these two areas comprise the most significant loggerhead nesting I
area within the continental U.S. Lund also feels that Routa's estimates i
of green sea turtles nesting, which is the only published record of green !
sea turtles nesting in Florida, is low. Lund's studies of Hutchinson t

made within the past two years indicate that the green turtle population !

is at least twice Routa's earlier estimate, or some 30 turtle nests. In i

this regard, nesting of the green sea turtle is sufficiently limited so i
that neither Hutchinson Island nor any part of the United States is in- !
cluded as a ' principal nesting ground of the species as shown in a National |Geographic paper.8

,

Presently the main detrimental effect on sea turtles aside f rom nest de- !
struction by predation or poaching is misorientation of hatchings. Lights !
such as carbon arc lights will attract the young turtles. Migration of |the young toward point light sources has caused mortality mainly j
from cars as the turtles attempt to cross roads. A situation such as !
this will not occur in the plant area as a buffer zone of Australian j
pines, sea grapes, palmetto shrubs and sand dunes which screen the beach '

from lights at the plant. I

i

No data indicates any reason to believe that the plant will have an effect
on turtle nesting.

2.3.6.1.5 Commercial and Sport Fishing
i

An investigation of available literature revealed no published inforniation i
on studies related to fish census or behavior patterns in the offshore

|vicinity of Hutchinson Island. A report prepared by the Bureau of !

!

!
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!Commercial Fisheries on the Cape Kennedy area, about 65 miles to the
north, indicated the Cape area to be very productive biologically.9 f

:

At the St. Lucie inlet, 14 miles to the south, large numbers of snook con- !

gregate about 600-1000 yards off-shore during the spring of the year.10 (
The cooling water discharged from the power plant will not influence this }
area, however it has also been observed that near the St. Lucie area there

l0 'appears to be a definite change in the marine ecology attributed to the
circulation patterns in the area and climatic regimes. To the north, in-

4

cluding the Hutchinson Island area, the ecology is temperate. To the j
south, the environment takes on several tropical characteristics. Ob- |

Iservations made by Lackey during three surveys of the shelf water offshore
from the plant site (Appendix 3) revealed no attached grasses, rock out- !

croppings, or coral reefs that would provide a suitable habitat for a [
fish population. Scallops were observed at some locations but the popu-

;

lations generally were one scallop per 10-50 sq. ft. of bottom area. At '

one site, about 6 miles offshore, the scallop density was about 1 per [
2 sq. ft. of bottom area. At none of the sites examined were spiny '

lobster or clams observed. i

!

Fish landings are not, of course, indicative of the catch. area. The
,

data are included, however, as an indication of the extent of fishing in [
the vicinity of Ht.tchinson Island. !

Commercial fishing in the St. Lucie County area can be divided into three
geographic subdivisions: the Inside Waters (the Indian River), the Shelf I

Waters (within the 10 fathom limit of the Atlantic Ocean), and the Off-
Shore Waters (beyond the 10 fathom limit). In the shelf waters the blue-
fish, the king mackerel, and the spanish mackerel are the most heavily !
fished. They represent about 86 percent of the weight of fish taken from
these waters in 1970 and about 81 percent of the annual value. None of :
these fish spawn in the Hutchinson Island area, however.4 !

l

Commercial landing of fin fish from St. Lucie County have been quite vari- !
Iable during the 1965-70 period. Catches hcve ranged from 2,239,038 lbs.

to 3,444,608 lbs. The most important species in terms of weight and value [
are listed in Table 2.3.6-2. These species account for over 90 percent _ of
the fish landed and over 99 percent of the commercial value of fin fish. !
The 1970 annual dock-side value of these fish was $692,156. j

In addition to fin fish, there are, in general, sporadic landings of shell
fish. Shrimping has been good during certain past years; however, in the
period 1968-70 a total of only 9546 lbs. were landed and over 7800 lbs.
of these were landed in January, 1970. This sporadic landing pattern is

|attributed to the migratory habits of the shrimp in this particular area.g '

;

k
!
,

!

>
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TABLE 2.3.6-2

COMMERCIAL FIN FISH LANDING IN ST. LUC 1E COUNTY
'

1968-70

!
P

1970
Atlantic Ocean Indian River

Species 1968 1969 Weight (Ib) Value($) Weight Value ;

Bluefish 546,884 541,483 711,644 78,718 13,500 1,612

Red Drum 4,989 7,338 500 84 4,500 762 .

King Mackerel 883,854 584,483 994,901 302,725 -- -- I

.

Spanish Mackerel 541,022 488,057 1,234,589 177,246 7,500 891 |
i

King Whiting 85,111 51,851 35,000 6,226 16,900 3,009

Black Mullet 213,917 221,515 25,000 2,295 168,600 15,473
.

Pompano 80,008 37,731 4,000 3,892 30,418 35,573

() Sea Trout 118,436 112,047 4,500 1,558 72,956 10,738

Spot 204,005 194,533 15,000 3,039 189,100 38,315

Total 2,678,226 2,239,038 2.941.134 $575.783 503.474 $106.373
,

!

Total Weight Total Value
;

3,444,608 lbs. $692,156 i

[

,

?

f

k

O
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Clams have also been taken somewhat irregularly. In 1970 about 4300 lbs. !
were reported; mostly during the period January to July. These were

. ;
taken from the inland waterway which have since been closed to commercial I

she11 fishing because of the potential of sewaje pollution. 'f
i

The blue crab is taken sporadically with monthly catches of up to 9400 ;
Ibs. (January,1969) reported. Over the three year period (1968-70), !
however, only 17,433 lbs. have been reported. In 1970, 6700 lbs. of !
blue crab were taken from the Indian River. These crabs had a dock- i
side value of $711. t

!
t

The landings of spiny lobster have decreased during the past 5 years. In
1966 landings of 39,049 lbs. were reported whereas in 1970 only 1256 lbs. ;

.

were reported. A

Calico scallops appear to be the only shellfish in the St. Lucie area that I
are harvested with regularity commercially. The Bureau of Commercial '

Fisheries has found extensive beds of these scallops off-shore in 10-40
fathoms of water, but the primary concentration of the beds is off the-
Cape Kennedy area and some six to ten miles offshore. It is reported j
that 20-40 bushels per hour of scallops are dredged by commercial !

.

fishermen. i

In St. Lucie County landings of calico scallops began to be reported in \May 1969. Since then monthly landings have averaged over 19,000 lbs. with i
a range from 0 to 51,655 lbs. In 1970, 154,300 lbs. of scallops, with a jdock-side value of $146,545, were harvested.

,

Oysters apparently have not been harvested co.nercially in St. Lucie County - !at least not in the period 1968-70. Since the ludian River is closed to
shellfish harvesting due to sewage pollution this trend ill not change '

for the next few years.

The Hutchinson Island site area is not heavily used for recreational |
activities, including sport fishing. In the Indian River there is some !
shore fishing and fishing from private or rental boats. '

!
;

In the Atlantic Ocean, there is some surf and boat fishing in the vicinity !
of Hutchinson Island.

2.3.6.1.6 Importance of Locale as Nursery Area i
I

The Indian River is of recognized importance as a marine spawning and
.

|
'

nursery area. As a result of this, the original plans for withdrawal of
,

condenser cooling water from the Indian River were changed to a with-
,

drawal from the Atlantic Ocean. This change was done at considerable I

!
,

-

,

t
;

!
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increase in cost and effort. There are no significant spawning areas near

\m_ the discharge of the cooling water. Consequently the plant will have no
significant effect on spawning or on nursery phenomena.

2.3.6.2 The Impact on the Environment

2.3.6.2.1 Parine Ecology Effects

The studies of the marine environment conducted between 1968 and 1970 were
instrumental in the FP&L decision to use the ocean both as a source of
cooling water and as a heat sink for disposing of the water. The alternative
of using the Indian River as a source of cooling water was eliminated after
the area was discovered to be highly productive and a significant nursery
area for many species important to the area, while the ocean, on the other
hand, was discovered to be very barren.

The offshore area, in general, contains no unique features and it is not
a spawning area for any known species of fish or shellfish. It was con-
cluded that the site is an ideal location for an electric power generating
station.

Several studies have been undertaken fairly recently to evaluate the effects
of calefaction on aquatic and marine systems. Unfortunately, methods of
investigation have not been standardized, hence the results reported are not
always directly comparable. Furthermore, many of the studies have teen con-

, - - ducted under laboratory conditions and there has been criticism of extra-,

( j polating these results to natural systems. Another f actor which makes the
results of this type study difficult to interpret is the extreme natural'

variability of biological systems. An example of the latter is a statement
made b> Reeve in describing effects on zooplankton:13

"The natural fluctuations of biomass in the bay from station
to station and between successive sampling dates are so
large (as are temperatures and salinities) that several
years of intensive sampling might fail to correlate these
fluctuations with the operations of the power plant under
present operating conditions, except perhaps in the very
limited path of the inshore thermal plume."

The same problem is faced by every investigator observing effects on
mobile species in a natural system.

The effects on benthic organisms and plants is easier to define but there
are effects in addition to calefaction which are sometimes overlooked.
These include the effects of biocides and the effects of erosion. Taking
into consideration the overall effect of cooling water discharges on the
benthic population, there is little doubt that some disruption occurs near
the mouth of the discharge conduit.14,15,16

Another effect to consider in the operation of an electric power generating
plant is that of the entrainment of various species in the cooling water

(~) system. Several studies are underway to evaluate the ef fects of thermal

(''j shock, the magnitude of temperature rise, the maximum temperature reached,
the use of biocides, and mechanical damage due to pumping.17,18,19 These
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/'~ studies again report conflicting data in part. Some facts are quite clear,
(_ however. For example, there is little disagreement on the fact that chlorine

used for cleaninn the condenser tubes does cause extensive damage to the

prganisms entrained at the time the chlorine is injected. A,t Hutchinson
g/Islandthiswillbeforabout15minuteseverysecondday.{Thereisalso

a trend which indicates that increasing the temperature of m1 water when_

the ambient water temperature is in the 16C (61F) range will increase the
productivity of the organisms present whereas a similar increase when the
ambient water temperature is in the 23-25C (73-77F) range will suppress
productivity.17 The magnitude of the temperature rise which will cause
this phenomenon Jnd not result in damage due to thermal shock is not agreed
upon.]]Jor that matter neither are the 16C (61F) nor the 23-25C (73-77F)
ranges. Warinner and Brehmerl4 report that a 5.5C (10F) temperature rise t

above an ambient temperature of 15C (59F) will depress the productivity
while North 18 reports an increase in productivity with a temperature rise
of llc (20F) over an ambient temperature of 16C (61F). The magnitude of
the temperature rise, of course, will have to be less to prevent damage
as the ambient temperature approaches the maximum critical limit for
organisms. Here again, there is no agreement on the maximum critical
limit temperature for most organisms. For organisms present in the
Hutchinson Island waters this temperature is reported to be in the 23-35C
(73-95F) range.20,21

,

There is some general agreement on the fact that some damage to organisms
is incurred due to the mechanics of pumping and the transport through the

,-~s cooling system.17,22

u. 2.3.6.2.2 Impact of the Hutchinson Island Nuclear Power Plant
>

on the Marine Ecology

When evaluating the effects of calefaction on a natural system it is al-
most always necessary to draw upon knowledge developed at another site for
a basis of extrapolation. Although necessary, this should be done with
great care to avoid unwarranted conclusions which might be detrimental to
the environment or to the utility company.

As discussed in previous sections, the Hutchinson Island offshore waters
appear to be an ideal place to dispose of thermally enriched water be-
cause of the barren nature of the system and because no unique features
exist in the area. Furthermore, the system is not confined. Currents,
southerly 65 percent of the time and northerly 25 percent of the time,
almost continually flush the area with new water. It has been calculated

,

,

that within two miles of shore, with the average southerly current of
0.6 fps the volume of water flowing past Hutchinson Island is 210,000
cfs. With the average northerly current (0.2 fps) the flow is 70,000 cfs.
The flow through the cooling system is 1140 cfs. With a northerly current
about 1.7 percent of the water flowing within two miles of Hutchinson Island
will be utilized for cooling purponez. This-water will be raised in temper-,

ature normally ll.6C (21F), maxina.? .3C (24F), and at periods of low
load 5.5C (10F).

O
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During the summer months when the ambient water temperatures reach 30C
(87F) there is little doubt that a temperature rise of ll.6C (21F) will ,

cause some damage to the entrained organisms. Even a 5.5C (10F) tempera- I

ture rise on top of this ambient temperature will probably cause some '

'

damage. Assuming the worst case, i.e., complete destruction of all
entrained organisms, the impact on the environment would be negligible;
first, because of the barren nature of the water to begin with and second,
because only a small volume of the offshore water will be used for cooling.

Since the low plankton counts in the water are due to nutrient limitations j

and because there will be species of organisms not affected by entrainment
the ecological system will re-establish its equilibrium within a short
distance of the end of the outfall. Such recoveries have been observed
in several systems.13,14,15,17,19,22,23,24 From the above considerations,
and from the 1cvel of radioactivity release from the facility being less
than one percent of maximum permissible concentration (10CFR20), no
radiological disturbance to the marine ecological system is anticipated.

The discharge system consists of a main conduit with two points of dis- ;

charge which form jets whose initial velocity is about 13 fps to promote
rapid dilution with surrounding water. The computed surface area affected ,

by temperature 1.7C (3F) above ambient is 25 acres and by temperature 0.9C
(1.5F) above ambient is 400 acres. The effects on organisms in the outfall
water mixing zone are considered secondary to the effects on the entrained
organisms which passed through the plant condenser. The effects on the
entrained organisms inventory in the area was concluded to be negligible.s

The plume of heated water will not result in a thermal block to migrating
'

fish or turtles because of the small area affected in comparison to the
open water on the shelf.

2.3.6.2.3 _ Terrestrial Ecology

Much of the western shore of Hutchinson Island was originally covered with
mangrove swamp. Beginning in the 1930's, a mosquito control program was '

initiated to eradicate several of these insects capable of transmitting
disease. The program consisted of eliminating the breeding grounds of
the mosquito by flooding the mangrove swamps on the island.

In addition to eliminating mosquitoes, this program resulted in the de-
struction of much of the black mangroves on the island (Appendix 2). This
also destroyed the area as a habitat for birds, small animals, and nany
of the aquatic species that normally inhabit the protected waters around
the mangrove roots.

-

Photographs taken of Hutchinson Island before construction on the power
plant began (Fig. 2.2.8-1) show that most of the mangroves in the interior

,

i

a
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iof the island were dead or damaged. The mangroves around the perimeter
of the island, primarily white and red mangroves, were not as badly af- I

fected and appear in the pre-construction photograph to be quite healthy. [
:

These perimeter trees still exist, although some have been damaged by the- !

construction of a road around the site perimeter. Plans are to maintain j
this perimeter of mangroves.

!

Because of the condition of Hutchinson Island prior to construction work, f
it is felt that very little adverse disruption to the environment re- |
sulted from the activities presently underway and from the use to which ;

the land will be put when the plant is completed and in operation. j
i

2.3.6.3 Studies to Resolve Environmental Impact Questions !

!
Some pre-construction environmental surveys have been conducted in the

;

intercoastal and off-shore waters near Hutchinson Island to provide the ;

bases for development of the site and the nuclear facility. Further studies ;

will be conducted to extend the original studies over several seasons |
and to investigate in more detail certain aspects of the ecology.

2. 3. 6. 3.1 Off-shore Ecological Study

!
'The studies conducted during the 1968 to 1970 period were of short duration.

The findings of the studies were consistent with one another, i.e., there !

was no seasonal change in the marine ecological system, and the results |O were consistent with the results of a long term study of the shelf water
at Pompano Beach, Florida, 75 miles to the south.

To further substantiate these findings, a study sponsored by FP&L was
initiated in April, 1971. The objective of the study is to continue the ;

observations of preoperational conditions offshore from the site. ThT l

study will continue throughout the remaining preoperational period and |
will probably be continued into the post-operational period. The study |
is being directed by the State of Florida. Department of Natural Resources. i

Specifically, the study will continue the monitoring of benthic a.d plankton
species. The Jatter will include nanoplankton as well as net plankton.

The study is being conducted by two full-time biologists stationed at a |
laboratory at Jensen Beach, Florida. Approximately 10 sampling sites will |
be selected to be representative of the marine envirranment at various j

~ distances offshore and along the coast. It is anticipated that each of i

these sites will be sampled extensively every two months. |
!

!

]
1

0
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O Physical information, i.e., water temperature, salinity, currents, and
meteorological data, is being routinely collected at this time. These
data will continue to be collected and will be correlated with the bio-
logical sampling.

2.3.6.3.2 Sea Turtle Nesting Study

The habits of the green and loggerhead turtles have been under study by
Frank Lund for quite some time. It is his opinion that Hutchinson Island
and Jupiter Island, immediately to the south, is the most significant
loggerhead nesting area in continental United States.

A study is planned to further observe the nesting habits of the sea
turtles on Hutchinson Island during the remaining pre-operational phases
of the plant and during plant operation. The details of this study have
not been worked out at this time.

2.3.6.3.3 Fish Diversion Study

A study will be initiated in the near future to investigate the various
means of reducing the number of fish and other organisms entrained in
the cooling water circulation system. The results of this study will be
used in the final design of the cooling water intake system.

Factors considered will include velocity caps at the mouth of the intake
conduits, the horizontal and vertical velocities at the point of-intake
and velocities in the intake conduit and on-shore intake canal. Diversion
screens in the on-shore canal with a return to the ocean will also be
investigated.

2.3.6.3.4 Terrestrial Ecological Studies

Since the construction of the plant has adversely disrupted little in the
way of terrestrial ecology no studies are anticipated in this area.

2.3.6.4 Monitoring Programs

Monitoring programs planned into the overall schedule of the Hutchinson-
Island nuclear power plant can be divided into three categories; those that
monitor:

1. Releases from the plant,

2. Environmental conditions that influence the transport or effect
of materials released from the plant, and

3. Environmental systems affected by the plant.

-50-
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2.3.6.4.1 Monitoring Systems for Releases from the Plant

The releases from the plant include gaseous releases from the containment
vessel, liquid wastes from the vaste management system, sanitary wastes,
and the discharge from the cooling water systems.

The gases from the radwaste system, after up to a 30 day hold-up, are
released through a vent at the 140 foot elevation. Means are provided
to sample the gases for gross radioactivity in the gas decay tanks prior
to discharge. The discharged gas activity is also monitored continuously
for gross activity and the release rate controlled.

The liquid wastes f rom waste management system are monitored in tanks for - 1

gross activi' y prior to discharge and occasionally will be monitored for. !
specific nuclides. The discharge from these tanks is monitored continuously

'

for gross activity as it flows into the cooling water discharge system.

Sanitary wastes will be discharged subsurface through a septic tank system
and will not be monitored.

The cooling water system will be continuously monitored for temperature
at the inlet to the condensers and for temperature and chlorine at the
outlet of the condensers.

A monitoring system is located in the ocean near the anticipated point
i

( of discharge for the cooling water. Surface and bottom temperature,
salinity and current direction and speed are recorded continuously. This
program will continue indefinitely.

2.3.6.4.2 Radiological Monitoring

Two major environmental surveys are included in the operation plans for
the plant. One, the off-shore ecological survey, was initiated in April
1971 and will continue in a pre-operational phase until the plant goes
on line in 1974. The study will then continue in a post-operational phase
until questions regarding the environmental impact of the plant are resolved.
The other major environmental monitoring program is the radiological program.
This is being conducted by the State of Florida Department of Health and is
presently underway in the pre-operational phase.

! The surveillance program is designed to demonstrate and monitor radio-
nuclide pathways to man. In the pre-operational phase of the surveil-
lance measurements are also being made to establish the radiological
characteristics of the area so that trends which might develop in the
operating phase may be differentiated from normal background radiation.
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The pathways which are being investigated are:

1. External exposure

Exposure to radionuclides resulting from release ofa.

gaseous waste.

1. Particulate material in air

2. Immersion in a cloud of radioactivity in gaseous
form.

b. Exposure to radionuclides in seawater.
I

2. Internal Exposure

Exposure to radionuclides in fcod chain

1. Drinking water

2. Milk

3. Seafood

4. Food crops
.

To accomplish this program the following media will be sampled:

1. Particulates in air

2. Background gamma exposcre (external)

3. Feawater

4. Beach sand, silt, and soil

5. Drinking water

6. Milk

7. Beef grown on local pasture

8. Citrus fruit

9. Other food crops as available

10. Fish and crustacea from Indian River. Shellfish will
be sampled as available.

J

l
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Radionuclide concentration analysis of these samples in whole or in
part will consist of:

1. Tritium (H-3) in water. }
f
'

2. Radiochemical separation of strontium 89 and strontium 90
.

|in milk. j
.

3. Gamma spectroscopy of milk for cesium 137, iodine 131,
,

barium 140, and potassium 40. i,

)4. Radiochemical separation of cobalt 58, cobalt 60 and
iron 55.

|!
5. Strontium 90 and phosphorous 32 in selected seafood |

samples by liquid scintillation counting. ;

!6. A gamma analysis by spectroscopy of all media including
the following nuclides. .;

,

a. Cerium 144
b. Iodine 131 ',

c. Ruthenium 106
;

d. Cesium 137 '

e. Zirconium 95 j
f. Manganese 54 ;
g. Zinc 65 i

h. Barium 140
1. Potassium 40 '

:

Determination of external gamma exposure is made utilizing thermoluminescent
dosimetry. Particulates in air are sampled utilizing air movers and filters
with a weekly determination of gross beta activity and an analysis of
monthly composites.for gamma activity as outlined above.

Sampling locations have been established on the' basis of calculated dilution
factors adjusted for population density in sectors and the wind direction i
frequencies.

|
'

!

P

I

i

?

)

|
1

.

,
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2.3.7 RADIOACTIVE DISCHARGES |

,

The Florida Power and Light Company has always reviewed, from the initiation !

'

of the Hutchinson Island project, the design and proposed operating pro-
cedures to assure that every effort will be made to maintain radiation
releases to levels "as low as practicable." The applicant believes that ;

the radwaste system's design meets the definition of "as low as practicable" +

as given in Part 10, Section 50.34a of the Code of Federal Regulations in
which it is stated that such term means "as low as practicably achievable '

taking into account the state of technology, and the economics of improve-
ments in relation to benefits to the public health and safety and in |

relation to the utilization of atomic energy in the public interest."
.

The radwaste system's equipment installed will be capable, by virtue of
successive process components and/or recycling features and the appro- *

priate storage facilities, of reducing the contained activity in discharged ;

liquids to, or nearly equal to, natural background levels, with the pos- |
sible exception of tritium. However, even the tritium releases will be '

kept well below the permissible limits. Storage facilities are provided j

to reduce the gaseous activity levels by decay before their release. !
Nevertheless, in spite of the strong belief that the presently designed |

radwaste system is most adequate, Florida Power and Light will stay in- |'
formed of developments in this area of radiation control and, if nec-
essary, would consider the incorporation of advanced treatment equipment |
into the present vaste management system as such systems are demonstrated !

to be practical and necessary. |

The effects of any radioactive releases on the aquatic and terrestrial !

ccosystems will be measured in the radiological monitoring program. It >

lis believed that the monitoring program will show no adverse effects be-
cause of the extremely low amounts of radioactivity released from-the |
plant. On the basis of the information given in the following subsections, !
it is concluded that there will be no messurable radiological impact on ;
the environs as a result of the operation'of the Hutchinson Island Plant. ;

2.3.7.1 Description of the Waste Management System |

The waste management system, located in the auxiliary building, is com- |
'posed of tanks, process equipment and pip".ng necessary-for handling radio-

active wastes within the confines of the plant and for preparing these |

wastes for reuse or for offsite disposal. The waste management system j
includes two subsystems; (1) the boric. acid recovery system for normally- i
recoverable liquids, and (2) the waste treatment system for nonrecoverable !

liquid, gaseous and solid wastes.
.

i

The boron recovery system treats the recoverable hydrogen bearing liquid
effluent from the reactor coolant system. The design of the. system is ,

based on the requirements for processing both the ' fission products which !

may be released while operating with 1 percent defective fuel and the
radioactive corrosion products carried in the effluent. It should be '

noted that 1 percent defective fuel is a design number only and affords !
protection in the event of either transient or long time increases in !

the amount of failed fuel. The anticipated percent of defective fuel is
,3expected to be at least an order of magnitude lower. The activity level

of the liquid effluent is substantially reduced by decay during holdup
:and by filtration, ion exchange and degasification before it is con- '

,
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centrated and then monitored for either discharge or for reuse in the j

plant. Normally this treated liquid will be reused. |
I

The waste treatment system treats all nonrecoverable radioactive liquid
~

wastes, solid wastes and gaseous waste mixtures. The system is also
designed to process effluent with an activity level based on plant op- ;|
eration with 1 percent defective fuel although, as indicated above, the !

anticipated percent of defective fuel is expected to be well below this. {
The basic processing methods used are storage, filtration and concentration. }

;[
Radioactive solid wastes are compacted in drums for offsite disposal. Any

releases of gaseous and liquid effluent from the waste treatment processes
shall be in accordance with the provisions of Part 20 of Title 10 of the !
Code of Federal Regulations. Means are provided to sample potentially i

radioactive liquid and gaseous wastes in storage tanks prior to their ;

release. |
i

The waste management system is designed to provide controlled treatment |

and disposal of gaseous and solid wastes and either disposal or reuse [
of liquid wastes. The principal design criterion concerning disposal is ;

to insure that the general public is protected by maintaining all re-
leases of radioactive materials well within the limits of 10 CFR 20. Re- |

!leases of radioactivity will be via the batch process after the stored
liquid or gas to be released has been sampled. Liquid will be released j

to its circulating water discharge canal, which has an 1140 cfs (~510,000 f

gpm) flow. Gases will be discharged to the plant vent which is located
on the side of the shield building and is released to the atmosphere at
an elevation of 140 ft. Filters are located in the gaseous discharge [
line.

'

!
The waste management system flow diagrams are shown in Figs. 2.3.7-1, j

"

2.3.7-2, 2.3.7-3, and 2.3.7-4. A description of the subsystems follows-
!
.

Boron Recovery System |

This portion of the system is shown in Figs. 2.3.7-1 and 2.3.7-2. The
major source of liquid waste containing hydrogen is reactor coolant
letdown that occurs during plant startups and dilution operations. These
are transient situations which the system can readily accommodate. . Minor
sources inside the containment are accumulated in the reactor drain tank i

during normal operation. These minor sources include leakoff, drain and j
relief flows from valves and equipment inside the containment which con- |

;
tain reactor coolant.

;

The liquid wastes either pumped from the reactor crain tank or released
f rom the chemical ana volume control system are sprayed into the flash
tank. The dissolved hydrogen and any fission gases released from solution
are purged to the gas surge header by nitrogen. The nitrogen is. main- |
tained in the flash tank at a pressure slightly above atmospheric to !
prevent air in-leakage and the formation of an explosive hydrogen-oxygen
mixture. The flash tank pump operation is controlled automatically by
a signal from the tank level. Pressure and level instrumentation with

.

alarms inform the operator of any malfunction. |
* j
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The liquid is pumped from the flash tank to one of the four holdup tanks

.

where it may be stored until a sufficient volume has accumulated for
efficient operation of the boric acid concentrators. The gross activity
of the liquid is significantly reduced during storage by the_ decay of
radionuclides. A nitrogen gas blanket in the tanks is automatically
maintained above atmospheric pressure to prevent air in-leakage. The-
nitrogen cover gas is released to the gas collection header or displaced !

into other holdup tanks as liquid fills the tank. Any further transfer
of hydrogen or fission gases from the liquid to the cover gas takes place ,

by molecular diffusion.
,

Pressure and level instrumentation with alarms are provided on each holdup
tank. Should the flash tank equipment malfunction, the letdown flow is .

automatically diverted to the holdup tanks where it can be stored until i
'

the flash tank is back in service. At such time, the holdup tank liquid
can be recirculated via the flash tank to remove the dissolved gases.

i

Flexibility is provided in processing the holdup tank liquid before it ;

j!enters the boric acid concentrators. Flow paths are provided to re-
circulate the holdup tank contents through the flash tank or through
a filter and/or an ion exchanger. Filters remove particulate matter |
and strainers serve as a backup to the ion exchanger retention elements. j

Differential pressure instrumentation is provided for the filters and :

ion exchangers. In this way, the activity level of the liquid is further j

reduced before being processed in the boric acid concentrators. [
t
I

The boric acid concentrator piping located in the system is shown in
Fig. 2.3.7-2. The liquid is precessed in one or both of the boric acid }

concentrators and the concentrate is collected in the boric acid holding |
tank. The capacity of a concentrator is 20 gpm. The recovered boric acid ;

is sampled; it may be diluted or reconcentrated as required before it is
pumped to the boric acid tanks in the chemical and volume control system. ,

The distillate, after flowing through one of the ion exchangers, is col- |
1ected in the condensate tanks and sampled and analyzed for both radio- i

activity and solids content. The water can then be pumped either to the j
'primary makeup water tank for reuse, recirculated to the holdup tanks or

the condensate ion exchanger for further processing, or released to the j
circulating water discharge. It is anticipated that most of this liquid, I

approximately 780,000 gallons annually, will be reused in the plant. Any '|
liquid that is released will be monitored for radioactivity and automatic '

valve closure would be initiated if the activity exceeds a preset level.
Level instrumentation with alarms is provided on the boric acid holding i

and concentrator condensate tanks, and the boric acid holding tank is :

equipped with a heater and with temperature instrumentation and alarms. '

The bottoms from the boric acid concentrators will be pumped to the drum- i

ming station for ultimate offsite disposal in government approved containers. [

Waste Treatment System |

fLiquid Wastes

I
Liquid wastes which are normally not reusable, approximately 156,000 gallons ;

''

annually, include such sources as laboratory sink drains, decontamination
;

4
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''
area drains, equipment drains, building sumps, laundry effluent and con-
taminated showers-(Fig. 2.3.7-3). These wastes are collected in the
equipment, chemical and laundry drain tanks.

Contaminated, aerated and dirty liquid drains and building sumps discharge ;

to the equipment drain tank. Drains from the sampling system, decontamin- ;

ation drains and chemical laboratory drains flow to the chemical drain
tank. When a sufficient volume is collected in the drain tanks, the ef-
fluent is pumped through a filter to the waste concentrator. The capacity
of the concentrator is 2 gpm. The bottoms from the waste concentrator
are pumped to the drumming station, and the distillate is collected and .

'monitored in the waste concentrator condensate tanks. After the distillate
has been sampled and analyzed, it may be released to the circulating water

.

'discharge or, if necessary, it can be retreated as required. The activity
of the effluent in the line to the circulating water discharge is monitored
and, should the concentration exceed preset limits, the discharge is auto- -

matically stopped. The liquid would then receive further treatment before
its release via the same line. All tanks are provided with level instru-
mentation and alarms.

.

The laundry wastes are collected in the laundry drain tanks and are normally
pumped through a filter directly to the circu!.ating water discharge. Should
the concentration exceed the preset limits, the disc harge is automatically i

stopped and additional processing commenced. The activity level is closely '

monitored and, should the need arise, the laundry wastes can be processed
using the waste concentrator.

Caseous' Wastes
.

This portion of the system is shown in Fig. 2.3.7-4. The gaseous waste
system processes potentially radioactive mixtures of waste gases which are '

either aerated or contain hydrogen. Gaseous effluents satisfying the ,

concentration limits are discharged to the plant vent. !

The majority of the gaseous waste is nitrogen cover gas that is displaced
by liquid accumulation in the holdup tanks. Sources of radioactive waste
gas mixtures containing hydrogen include the reactor drain tank, flash
tank, volume control tank in the chemical and volume control system, and

,

the pressurizer quench tank. Aerated radioactive waste gas sources in-
clude the equipment drain tank,' chemical drain tank, laundry drain tanks,
and concentrator condensate tanks. The aerated gases are processed ;

separately from the gases containing hydrogen to prevent the possibility '

of explosive mixtures. Aerated waste gas mixtures are vented to the gas ;
collection header and then to the plant vent, j

Hydrogen and fission gases stripped in the flash tank and vented from other ,

tanks flow to the gas surge header and then to the gas surge tank. A nitro- |
gen blanket in the gas surge tank automatically maintains a slight positive i

pressure in the system. The gases are compressed into the gas decay tanks
,

by means of the waste gas compressors. :
!

The gases are retained in the tanks until the activity level has been re-
duced by decay so that, when controlled release to the plant vent occurs,

i

i
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;

the concentrations at the site boundary will be well below the concentration
'

~
'

limits of 10 CFR 20. Storage capacity is sufficient for 30-day holdup.
Means are provided to sample the radioactive gases in the gas decay tanks
prior to discharge. The discharged gas activity level is monitored and ;

controlled. The interconnection of the holdup tanks provides a large
volume for dilution of any fission gases or hydrogen which may diffuse
out of the liquid effluent thereby assuring that discharge will be within
the limits of 10 CFR 20.

!

The holdup tank nitrogen cover gas and aerated waste gases are vented to
the gas collection header and then to the vent. -

The gas system also includes the nitrogen and hydrogen controls, consisting |

of relief valves, pressure regulators, pressure instrumentation with alarms !

and valving to allow safe and flexible operation.
,

A gas analyzer provides the means to automatically sample at frequent in- [
tervals the components that may contain mixtures of hydrogen and air. t

Provisions are made to purge these components with nitrogen. ;

i
Solid Wastes [

i
Radioactive solid wastes consist mainly of dewatered ion exchanger resins, ,

'
the waste solidified from the concentrator bottoms, filter elements, and
contaminated disposable solids such as plastic bags and protective clothing.

,

I

O The spent resins may be stored in the spent resin tank for decay before i
being sluiced to the drumming station. The contaminated disposable solids i
are collected in suitable containers and removed from the site by licensed .j
contractors in accordance with Department of Transportation and other i

applicable regulations. I

!

2.3.7.2 Released Activity |

An estimate of the quantity of each of the principal radionuclides ex- ,

pected.to be released in liquid and gaseous effluents during normal reactor ,

operation has been calculated and is given in Table 2.3.7-1. The quantities !
are given as fractions of their maximum permissible concentrations (MPC) !

'
as given in Appendix B of 10 CFR 20. It is believed that presenting the
results in such a way is more meaningful than listing the total curies of i

a discharged radionuclide. The curie amount by itself is not really in- |
dicative of its effect on the environs. The fractions given in the table !

'are then compared with actual measured fractions for operating pressurized
water reactors as given in Ref. 1. i

The values given in Table 2.3.7-1 assume that plant operation takes place !

with 0.1% failed fuel and that the gaseous activity is held up for the
full thirty days before its release. The full delay time is consistent ;

with keeping releases as low as practicable. The results indicate that :

the yearly average concentrations of the released liquid activity will be !

about one half of one percent of the 10 CFR 20 limits and for the released !
I

r

4

)
|
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TABLE 2.3.7-1

ESTIMATED YEARLY AVERAGE RADIONUCLIDE
RELEASES

A. Liquid Releases

Average Concentration in
Circulating Water Discharge, Fraction of

MPC(DCi) pCi MPC in Circulating

Radionuclide (ml) ml Water' Discharge

-3 ~4
H-3 3 x 10 23.1 x 10~ 7.7 x 10

-3 -9 -6
Cr-51 2 x 10 2.8 x 10 1.4 x 10

~0 -11 ~7
Mn-54 1 x 10 2.3 x 10 2.3 x 10

-10 -5
Co-58 9 x 10~ 88.2 x 10 9.8 x 10

-5 -10 -5
Co-60 3 x 10 12.3 x 10 4.1 x 10

-5 -12 -7
Fe-59 5 x 10 8.5 x 10 1.7 x 10

-6 -13 -7
Sr-89 3 x 10 7.8 x 10 2.6 x 10

-14 ~7
Sr-90 3 x 10~ 3.9 x 10 1.3 x 10

-5 -10 -5
Y-91 3 x 10 3.3 x 10 1.1 x 10

-5 -12
2r-95 3 x 10 21.6 x 10 7.2 x 10~

~4 -9 -5
Mo-99 2 x 10 2.6 x 10 1. 3 x 10

-5 ~1' ~9
Ru-103 8 x 10 63.2 x 10 7.9 x 10

Ru-106 1 x 10~ 3.7 x 10~ 3.7 x 10 '
~

~7 -10I-131 3 x 10 6.0 x 10 2.0 x 10~

-6 -10 -4I-133 1 x 10 8.3 x 10 8.3 x 10

Cs-134 9 x 10 52.2 x 10 5.8 x 10 '-6 -10 -

-5Cs-137 2 x 10 2.6 x 10~ 1.3 x 10~
-5 -13 -8Ce-144 1 x 10 5.9 x 10 5.9 x 10

-2
I = 0.49 x 10

(not including tritium)

I = 0.57 x 10~
(including tritium).
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9 TABLE 2.3.7-1 (Continued) |

|
, i

B. Gaseous Releases '

i
;

;

MPC(UCi) Fraction of MPC at- .'
iRadionuclide (ml) Boundary of Restricted Area *
i

i !

-7 -4Kr-85 3 x 10 5.1 x 10 |
2

l''
-7 -4Xe-133 3 x 10 5.8 x 10 i

i
'

: -4 IE = 10.9 x 10 ;
2

0 -
12

i D
!

1 i

!
; ,

!
1

'

-6 3 !
4

! * This assumes an atmospheric dispersion factor (x/Q) of 2.4 x 10 sec/m i

| at the site boundary of approximately 5000 f t. Actual measurements of |
dispersion are being made and it is believed that the X/Q value will be !

4

of the order of 1 x 10-6,
j

|
!

I
i

i

!

|
.

;

;

I
v

!
:
,

i

!
<

! !

! [

|

1

i

. ,!:

;
-

i
i !,
<
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gaseous activity, slightly greater than one tenth of one percent of the
limits. The average concentration of the released tritium is expected to
be less than one tenth of one percent of its permissible limit.

Reference 1 presents results for both gaseous and liquid discharges for
operating reactors in the United States. Although pressurized water,
boiling water, and the one gas cooled reactor are listed, the most mean-
ingful information is obtained by comparing the calculated results with
the results given in the tables for pressurized water reactors. The
most significant tables are 4, 7, 9, and 10 of the reference. These
tables clearly show that there is a fairly wide range in the percent of
allowable limits that have been released, although all releases are well-
below the 10 CFR 20 limits. For liquids, exclusive of tritium, the per-
cents range from less than one tenth to slightly above five. For tritium,
the percents range f rom 0.005 to 0.15, and for gases all the releases are
below one percent, with most being below one tenth of a percent. The
estimated releases are thus seen to fall within the range of. actual re-
leases that have occurred during the operation of other pressurized water
facilities.

2.3.7.3 Pathways to Man and Annual Radiation Doses

A number of potential pathways of radiation exposure to man exist from
operation of the Hutchinson Island Plant. These include both external
and internal exposure paths. The external exposure pathway is via the
release of gaseous waste from the facility and possibly also directly
from radionuclides in the seawater. The internal exposure pathway is
via the food chain. This would include seafood, milk, food crops, and
drinking water.

While some estimates of the effects of the pathways to man can be made,
reliance for detailed information must really be placed on the surveil-
Iance program (refer to Section 2.3.6.3). In the pre-operational phase
of the preyram, measurements will be made to establish the radiological
characteristics of the area so that trends which might develop during

-the operating phase may be differentiated from normal background radiation.

External Exposure

During normal operation of the facility, external exposure from released
gasecus activity (essentially only Kr-85 and Xe-133) is expected to
have nardly any effect. Based on the gaseous releases listed in Table
2.3.7-1, the dose to a person standing at the plant boundary for year
would be slightly greater than a half of a mrem. 'Such a dose is less

than a person would receive from cosmic rays during a one way flight
across the United States in a jet plane. The annual dose from released
gaseous activity to a person standing on the west bank of the Indian
River for a year would be even lower, about a quarter of a mrem per
year. This is completely insignificant when compared with the total.
yearly dose of 120 mrem from natural sources. Population groups, further
inland, would, of course, receive even lower doses.
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Direct external radiation exposure from discharged activity in the ocean f
is expected to be insignificant due to the fact that the very low level !
activity discharge takes place well away from the shore line and also
because it undergoes good dilution. Water that is already low in activity :

'precludes any concern from this potential pathway.
4

Internal Exposure :

Since liquid effluents from Hutchinson Island will be discharged directly >

into the Atlantic Ocean, the marine food chains will be monitored as pos- _i
sible pathways to man. For fin fish, Cs-134 and Cs-137 are the critical !

nuclides because they are " reconcentrated" in the edible flesh of fish.
Thus, while the fish might be in water containing a certain concentration :
of cesium, the flesh of the fish will contain a higher concentration
because of the reconcentration effect. Other radionuclides which are
reconcentrated in fin fish include Co-58, co-60, Sr-89, and Sr-90. ;

However, these radionuclides are, in general, not as significant as ,

radiocesium from a population dose standpoint because they tend to con-
j

centrate in the non-edible portions of fish, i.e., strontium in the bone, i
and cobalt in the liver and kidney.2 j

i

For shellfish, such as lobsters, shrimp, crabs, etc., the effluent radio- !
nuclides, Cr-51, Mn-54, Co-58, Fe-59, Co-60, Zr-95, Ru-103, Ru-106,1-131, I

I-133 and Ce-144, are reconcentrated in the edible tissues. Strontium is
!concentrated in the shell and is not expected to be of public health

significance, unless the shell is employed in animal feed.2

A conservative calculation of the amount of seafood that would have to !

[be eaten daily to reach the general population limits has been made. Re-
concentration factors, as given in References 3 and 4, have been applied ;
to the average concentration of nuclides in the circulating water dis-

|
charge. No dilution of the effluent was assumed and the fish were assumed i

exposed to this activity for the time required to reach their maximum j
activity concentrations. Even with these extremely conservative assumptions, ;

the results indicate that a member of the general public could eat about !

2.0 lb. of seafood every day of the year and still not be exposed to an !
internal dose exceeding the permissible limits. Reference 3 refers to a !
. report that says the annual fish consumption of commercial fishermen is j
37 lb., or only about 0.1 lb. per day. Thus, even assuming that the diet |of the general population is similar to the diet of commercial fishermen, [which is unlikely, the amount of seafood that would be needed to be con-
sumed is much larger than is reasonable. As such, it is concluded that i

,

the internal dose from the consumption of fish caught in the ocean off-
-[shore from the Hutchinson Island Plant would be negligible. Of course, !

the fish living in the Indian River would be unaffected by any plant ,;
releases. t

,

The existence of commercial dairy and crop farms in St. Lucie and surround-
{|ing counties suggests two other possible routes to man for radionuclides

in effluents discharged to the atmosphere: (1) the air grass-milk-child :

and (2) air-soil-food crop-man pathways. The critical radionuclides for
the'first route are I-131, Sr-89, and Sr-90, which are readily concentrated

t

?
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O in milk. Cs-134 and Cs-137 may also contribute to this pathway. For the
food crop pathway, Cs-134, Cs-137, Sr-89 and Sr-90 are the critical
nuclides. Sr-89 and Sr-90 enter the food crop chain either through ab-
sorption by plant roots or direct plant contamination, while Cs-134 and '

Cs-137 enter the chain by direct contamination. However, as stated in
Ref. 2, experience at operating pressurized water reactors which utilize
gaseous waste treatment facilities has not indicated a measurable ex- i

posure hazard via these routes.

The final pathway to man that has been considered is from drinking water. |
Obviously there need be no concern from water in the Atlantic Ocean, !
because its salt content precludes its use as a supply of drinking water. !

The only sources of drinking water that could be potentially affected by [
the plant's operation would be wells or other drinking water systems in i

the general area of the facility. While it is believed that such waters
on the mainland will not be contaminated from reactor effluents, the i

surveillance program will assure that this is, in fact, correct.

In summary, it is concluded that the released radionuclides will have an
insignificant effect on the environs. An evaluation of the Hutchinson

2Island Plant by the Public Health Service did not reveal any information
that the plant could not be operated without any undue risk to the sur-
rounding population. In addition, radiological surveillance studies at
the Dresden Nuclear Power Station for Dresden I concluded that the
" exposure to the surrounding population through consumption of food and
water from radionuclides released at Dresden was not measurable."5 Even

Oi though Dresden I is a boiling water reactor, the conclusions are never-
theless relevant. A similar study on a pressurized water reactor (Yankee
Rowe) has been completed, but the report has not yet been released. How-
ever, referring to this study, Ref. 6 states the following: " Preliminary ;

data indicate that exposure in the environs from the discharge to the
atmosphere of gaseous radioactive wastes from this reactor was not de-
tectable. In addition, sampling of the aquatic environment did not reveal *

radioactivity levels that would produce measurable exposure to the public."
,

t

'

2.3.7.4 Radiological Effects on Important Species

|As discussed in Section 2.3.7.2, the amount of activity released during
plant operations is expected to be quite low, less than one percent of |

the 10 CFR 20 limits. While it is true that radiation standards for safe- '

guarding aquatic organisms and wildlife are more difficult to establish ;

than those prescribed for man because of the many species involved, the !

following statement was made by Dr. Raymond Johnson, Assistant Director, '

Bureau of Sport Fisheries and Wildlife, Department of the Interior:7 j
t

"However, in spite of this problem (numerous species |involved),* virtually all published data show that con-
|

centration of radionuclides required to injure fish and |
wildlife are much higher than the maximum permissible i

concentrations prescribed in title 10, part 20, of the !

Code of Federal Regulations." )
;

k '

* Parentheses added for clarification. I

!
>

!
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Dr. Johncon went on to say that the cushion provided by the 10 CFR 20 f
limits appears to be adequate for acute toxicities or effects on aquatic' )

1organisms.
!

On the basis of the above, it is believed that the anticipated releases i

of radioactivity from the facility will have a minimal radiological effect |
on the important species in the environs. Verification of this tentative !

conclusion will, of course, have to wait on the results of the .preoperational |
and operational radiological monitoring programs.

!

!
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2.3.8 CONSTRUCTION EFFECTS I

i
. The preliminary site preparation efforts which commenced on April 10, 1969,

and the start of construction which began with the receipt of the Con-
struction Permit on July 1, 1970, were designed to stringently control the
effects on the environment and to keep such effects below the threshold

:at which any. harm could occur. Fortunately, the care with which this ;

construction was planned anticipated the spirit of the National Environ- <

mental Policy Act of 1969. By the time the Act had become law (January 1,
1970) approximately 80% of the construction work which would have an effect
on the environment had been completed. In addition to the Construction ,

Permit received from the Atomic Energy Commission, permits affecting con- !

struction had also been received from the Corps of Engineers and The Trustees +

of the Internal Improvement Fund of the State of Florida (see Section 2.2). 6

2.3.8.1 Schedule '

A schedule of construction activities is given in TabTe 2.3.8-1. The table
has been arranged to categorize those preparational activities which took
place prior to receipt of the Construction Permit; those carried out be-
tween the receipt of this permit and the preparation of this Report; and
the scheduled completion dates. ;

2.3.8.2 Construction Effects on Indian River

It is necessary to consider the previous condition of the plant area to I

O-
evaluate the effects of construction. Figure 2.3.8-1 is a photograph !
of the plant area taken in August, 1968, previous to the start of any I
work whatever at the site. It will be seen that this entire area at that >

time was a mangrove swamp in which most of the mangrove and related plant |life was dead, due to the flooding and ditching necessary for mosquito ' ;

control. The drainage work which had such a serious effect on the vege- |tation had been started for mosquito control in the early 1930's under
Works Progress Administration support. (horerecently,theSt. Lucie
County Mosquito Control District had, as will be seen from the photo-
graph, devoted considerable effort to this particular area. From the
rather impressive amount of work which was necessary for mosquito con- '

trol, it would seem that the local residents may have had a rather neg-
ative view of the swamp on which the plant is now being erected. A re-
port on the past and present condition of the plant site vegetation by
Dr. John H. Davis is included as Appendix 4. As given in this report, i
Dr. Davis concluded that the site area had become "almost a biological

;
desert" before the start of construction, a conclusion borne out by the i

color photograph. (Aswillbeseenfromanotherphotograph, Fig.2.3.8-2, {taken on January 2/ ,1971, when construction was well. along, a belt dike !
has been completed around the plant area (visible near the perimeter road !
and the belt of trees) to prevent erosion and the contamination of the ;

Indian River from runoff 7 Dewatering operations have been necessary before {placing the foundation ri 1, and this rather limited volume of water has
.

been discharged to Big Mud Creek and the Indian River. This limited quantity |
of ground water is negligible in its effects. Because of the nature of'the. :earth, little or no blasting has been required during construction. While
noise levels are those common for any major construction effort, the dis- i
tance to inhabited areas is so great that they are not heard. The effects

-67-
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/"' of construction are apparent only on the Indian River side. These effects,

\m from such operations as the initial dredging of Big Mud Creek, are well :

within the limits set by the dredging permit as issued by the State of
Florida Internal Improvement Fund. There will be no effects of con-
struction on local water supplies as no useable aquifers exist below the

site (see Section 2.3.2). As discussed elsewhere, the development of ;

Hutchinson Island has been limited by the lack of water supply, and the
water for the plant will be obtained from the City of Ft. Pierce Municipal
System. The city's water resources are considered to be more than adequate
for considerable growth in the area.

t

2.3.8.3 Construction Effects on the Atlantic

on the completion of construction at the plant site, all discharges to
the Indian River will cease. A minor amount of work will then be required
on the Atlantic side for the construction of the intake and discharge ;
systems. The major effort here will be a limited amount of excavation
and dredging and the building of the intake and discharge structurcs (see ,

Section 2.3.3). Some silt will be disturbed at the beach during this time
but the time during which silt will be evident in the waters will be
relatively brief so that the total effect should be considerably less
than found in the dredging for beach restoration of the. type which is
now being carried out at Ft. Pierce Beach, a few miles to the north.
No fill will be placed on the Atlantic side of the Island.

When all construction is completed, the whole area will be intensively
landscaped and plantings will be made, as discussed in Section 2.3.9, of ,

a type which will be effective in controlling erosion. Landscaping, when ',

completed, will result in an aesthetically pleasing appearance for the
whole area. .

-;

I
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TABLE 2.3.8-1 !

i

CHRONOLOGY OF HUTCHINSON ISLAND PLANT |
SITE PREPARATION AND CONSTRUCTION EVENTS i

f
1

!

19 January 1968 - After comprehensive survey of suitable sites for a [
steam-electric plant along the mid-state east coast i
of Florida, the Hutchinson Island site was selected !

and land purchase negotiated. f
26 February 1968 - Application for zoning classification change filed
,

with the St. Lucie County Planning and Zoning !

Commission. i
!

21 May 1968 - Advertised public hearing held by the County Commission j
'

at which the creation of a Public Service District was
approved. ;

!
<

August 1968 - Ecological survey of Hutchinson Island property and [

adjacent waters performed by Dr. William Carr and i
Dr. Joseph Davis, University of Florida; and

,

'

Mr. Terry Davis, and Dr. James Lackey, Consultants. i
!

29 January 1969 - Application for a construction permit filed with the
U.S. Atomic Energy Commission. f

.

10 April 1969 - First preparatory work at the site.

16 April 1969 - Upon reference by the Corps of Engineers to the U.S. ;

Department of Interior, a conference was held at the !

Atlanta regional office with representatives of the !
National Park Service Bureau of Sport Fisheries and }
Wildlife, Bureau of Outdoor Recreation and the Federal i

Water Pollution Control Administration, following which |
the dredging permit (69-55) was approved. ;

!

Permits (69-55) issued by U.S. Army Corps of Engineers i15 May 1969 -

to dredge access channel in Indian River and Big Mud i

Creek. !

|

2 July 1969 - Meeting held at Atlanta regional office with representa- ;

tives of U. S. Department of Interior, Bureau of Sport i

Fisheries and Wildlife, Bureau of Outdoor Recreation. [
Natural Resources and Air and Water Pollution Control.-

12 March 1970 - Approval letter issued on the construction permit !
application by the Advisory Committee on Reactor !
Safeguards. I

v

h
i
h

,I

I
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17 April 1970 - Meeting held at Tallahassee with representatives of
the U.S. Army Corps of Engineers, Florida Department
of Air and Water Pollution Control and Florida Trustees
of the Internal Improvement Fund concerning the intake
and discharge system.

7 May 1970 - Permit application for the circulating water system
discharge was filed with the Florida Department of
Air and Water Pollution Control.

12 May 1970 - Advertised public hearing was held by the Atomic
Safety Licensing Board at Fort Pierce, Florida, to
consider approval of construction permit application
to the U.S. Atomic Energy Commission.

1 July 1970 - Construction permit issued by the U.S. Atomic Energy
Commission.

22 February 1971 - Marine biological study authorized at the site in co-
operation with Florida Department of Natural Resources.

1 February 1974 - Scheduled initiation of fuel loading.

1 June 1974 - Scheduled initiation of commercial operation.

A
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2.3.9 AESTHETICS !
!

The plant structures, in themselves unobtrusive, when seen through the |
intensively landscaped site area, will produce a minimum visual impact. |
The over-all appearance of the plant will not be out of harmony with its - J

surroundings. The absence of the dirt and pollution, as well as the con- i

tinuously moving transport usually associated with industrial plants, will |

minimize the visual conflict between the natural and the manmade. An )
'

artist's rendering of how the plant will appear upon completion is shown
on Fig. 2.1.2-1.

The flat terrain of Hutchinson Island does not permit hiding the plant.
The Victorian approach of attempting to disguise it as something which it

,

is not could hardly be considered. The approach then has been to build !

honest, functional, and unobtrusive structures screened by attractive !
!plantings. Only the upper parts of the higher buildings will be visible

to an observer on the Island as the switchyards and other low structures |
will be totally or partially concealed. The absence of noise audible to
the public even at the highway at the plant gate will also help to fit the
plant into its surroundings. ,

The over-all appearance, depending on the observer, is expected to'be at !
worst, unobtrusive, and at best, attractive, with careful landscaping !
preventing any conflict with the surroundings.

{
Florida Power and Light has always shown concern for the appearance of
its necessary structures and, as a matter of policy, strives to preserve
both the environment and the amenities. That its efforts in these !

directions have achieved some degree of success is shown in the award ,

of the Electrical World magazine's 1970 Environmental Action Award to !

FP&L.I The Company was one of the five electrical utilities in the |

country so honored. The award cited the Company for " effectively blend- ?

ing beauty and function in its production, distribution, and other facil- !

ities, particularly as expressed in harmonious architecture, tasteful j
landscaping and provision for recreational facilities." ,

!

!
t,

!
Reference i

1. Florida Power and Light Company Annual Report for 1970, FP&L
Miami, Florida. j

t

i
h

i
|

I
r
?

.I
:

!
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2.4 ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED f
I

The ef fects of the construction of the Hutchinson Island unit have been j
minimal, and this construction is well along towards completion. As i

discussed in other sections, the only important result of this construc- [
tion has been the conversion of a few acres of tidal marsh which may ;

have served as a breeding ground for some of the life forms of the Indian !

IRiver. There have been minor discharges resulting from the dewatering
of the site, but these have been minimal and well within the limits j
established by State permits. Regarding sociological effects, there has, j
of course, been an influx of construction workers into the area but the i

total number of people involved will seldom reach one thousand. Because '

of the heavy dependence of the Florida economy on tourists and winter
visitors, these people could be absorbed with considerably less impact
than would have been apparent in other parts of the country. ,

i

The construction and operation activities have been reviewed in the light ,

of Section 101 (b) of The National Environmental Policy Act of 1969.
Referring to the subparagraphs of this section, the following statements
can be made:

,
,

i
1. By preserving two miles of beach in its natural state, the '

Florida Power and Light Company has accepted its respon- |
sibility for preserving the environment for succeeding ;

generations. I
|

'P2. The facility will operate safely, will be aesthetically ;

acceptable, and will provide a useful and essential j
commodity - electric power. ;

,

3. The construction and operation of the plant will not degrade f
the environment nor will it present any risks to the health
and safety of the public as evaluated by the Atomic Energy

,

Commission, the Advisory Committee on Reactor Safeguards,
and the Atomic Safety and Licensing Board.

4. The location of the plant will not affect historic and I

cultural aspects of our national heritage and will main-
tain an undegraded environment. j

\
5. Adequate supplies of electric energy are essential to pre- !

serve and expand our high standards of living and the wide
sharing of life's amenities. The construction of the
Hutchinson Island plant will provide such power with a
minimal, efficient use of resources. ;

1

It is believed that the construction and operation of the Hutchinson ,

Island plant will be carried out in full conformance with both the I

spirit and the specific provisions of the above Act.
,

|

|

|

!

]
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2.5 ALTERNATIVES }

|
Before deciding on the Hutchinson Island unit, the many alternatives for !

securing the power needed were thoroughly investigated and alternate [
sites given very serious study. The various possibilities included:

,

i

1. The possibility of securing an adequate supply of power from f
other systems was clearly not feasible. TP&L has been for ;

many years a member of the Florida Interconnected Group of (
Electric Utilities which keeps current their reviews of the ;

electric power requirements in the State of Florida as a whole |
and.the generating capacity needed to meet these requirements. ;

The evidence was clear, as born out by the Southeastern Re- !
liability Reports (see Section 2.1.4), that there is not now, j
and will not be in the foreseeable future, excess generating *

capacity in Florida which could be purchased to meet our

|!
system needs. Florida is a peninsula so that its only
neighboring states are Georgia and Alabama, both a consid-
erable distance to the north of the heavy FP&L load centers. j
In neither state will power be available for purchase as shown :

by these Reliability Reports. Even if such power were available, j
present transmission capacity from Georgia and Alabama is in- .

capable of supplying even a small faction of the states power- [
needs.

|
!

It is ethically questionable whether a utility has the right '

to transfer the inevitable environmental effects resulting-
from the generation of electricity from the territory it j
serves to a distant territory it does not serve. i

2. In comparing candidate sites so as to select one for the new
'nuclear unit, the following criteria were employed:
t

a. The distance of the site from population centers. !

b. The availability of a large area of land at the site.
,!

c. Natural characteristics of the site such that the impact !
on the environmental would be minimal. j

d. Proximity to load centers. .

I

Convenient access to navigable water for the transport fe.
of the neavy system components.

j!
f. Provision for a cooling system with a minimum environ- !

mental effect. !

FP&L has attained an intimate familiarity with its service area
and with the rest of Florida. Considerable knowledge was there-

[
fore available regarding all possible sites. It was found that- !

Hutchinson Island met all the above requirements and was unique !

i
!
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i("'g as regards the distance from population centers and in the quantity ,

U of land availabic. The most competitive sites were Port Salerno
and a location on Lake Okeechobee. While Lake Okeechobee was
attractive from the standpoint of low population density'and !
land availability, there are presently serious questions regard- |
ing the availability of water in view of recent drought situ- ;
ations and the possible danger to wildlife in the Everglades. !

IWhile these questions may well be resolved in the future, they
ruled against-the Lake site at the time of decision. While Port
Salerno had several attractive attributes, it was basically too
close to heavily populated areas. The growth of demand in the
West Palm Beach area and the necessity of providing adequate j
reliability dictated the siting of a plant in this locale so }
that dependence would not have to be placed on long transmission i

lines.
,

i
3. Regarding the selection of a nuclear unit, FP&L's policy on }

generation is to build a balanced system in which generation i

capacity will be divided between fossil, nuclear and gas turbine |
plants. It is believed that a properly balanced system of this !

type can best meet the rapidly growing demands with which the j
Company is faced. Fossil plants have the advantage of more rapid ;
construction, which is extremely important in a quickly expanding- |
system, while nuclear units provide minimum effluents to the !
atmosphere. Gas turbines are, of course, uniquely suitable for '

peaking requirements. Until some technical and economic problems j
are resolved as the nuclear industry matures and until con- |
struction schedules are shortened, a total commitment to nuclear |
is inadvisable. On the other hand, a total fossil system is

,

not acceptable in view of the limited but, at the present state ;

of technology, unavoidable air pollution associated with such !
plants. Practical methods for sulfur dioxide removal for oil
fired units may possibly be developed, and FP&L is actively |

following such developments. The supply of low sulfur fuel !
oils is limited and obtaining assured supplies is a present dif- i

ficulty. In addition, political dif ficulties in the Mideast cast .

considerable doubt on any over-commitment to oil fired units. |While natural gas would provide an extremely attractive solution, i_

FP&L is presently unable to eFpand their gas supplies and the [
increase in.such supplies would depend not only on the construction j
of new transmission facilities but also on the rather improbable *

development of new sources of natural gas. Florida, because of j

its extremely flat terrain, is probably the least suited of all !

the states for hydroelectric power, and even though two small
hydroelectric stations have been successfully operated, this
method of generation is not a possibility. Therefore, in con- !
sidering the necessity of minimizing air pollution, the avail- !

ability of fuels, the state of the art of nuclear power tech- !
nology and the growth rate of the system, a balanced approach i
in selecting power generation methods has been selected. i

I

i

I
t
v

-74- '!
:
f

f
- - . . _ . --

>



. - . . _ -_ ~ - _.

.

HI 1

1

,

4. Concerning heat dissipation methods, the once-through ocean f

O water cooled method was selected in preference to wet or dry !

cooling towers, spray ponds, or other methods. A thorough ;

study of the feasibility of salt water cooling towers has been !

made in connection with the Turkey Point Plant.1 .The major f
question and one that appears insoluble in the immediate future j
regards the drift of salt water f om mechanical draft cooling i

'
towers. Although Hutchinson Island is relatively remote, the
possibility of spraying the environs with excessive quantities i

of salt did not seem acceptable. Natural draft towers min- i

imize the salt drift problem but do so at a considerable ad- ;

ditional cost. Because of their great height, these towers |would probably be aesthetically unacceptable on Hutchinson
}

Island. Both of these types of towers, because of their cap- ;

ital cost, would add to the cost of generation. The so-called '

dry cooling tower in which the coolant does not come in con-
tact with the air to which its heat is transferred has never i

'

been built in sufficiently large sizes to demonstrate practicality.
Further, the use of such cooling towers would require turbine ,

designs not presently available. In a Florida location where
ambient air temperatures are always relatively high, the use of !
dry cooling towers could only result in a considerable and ex- |

expensive drop in the unit's output. Cooling ponds require !
hundreds of acres of surface to s,rnly the required capacity. .;
While spray ponds which employ T pe jets of water from the- i

pond surface require considerabi, , area, both types of ponds [
'

are of such large size that they could not be fitted onto
Hutchinson Island. Hutchinson Island provides ready access to
the Atlantic Ocean, a heat sink of such tremendous size that no

conceivable thermal effect can be expected more than several
hundred feet from the discharge diffusers (Section 2.3.2). *

;

i
i

.'Reference

1. An Evaluation of the Feasibility of Salt Water Cooling Towers for !
Turkey Point, Southern Nuclear Engineering, Inc., Dunedin, Fla., '

,

Feb. 1970.
|

I
't

!

e

|

:
|
:
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2.6 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY 'f
!.

Regarding the effects on the land on which the plant and its related
structures are situated, a dead mangrove swamp will have been converted [

*into filled land attractively landscaped. The area occupied was never
farmed or at any time had any economic importance. From the amount of |
effort that was evidently required to control mosquitoes in this swamp [
area, the local people may have taken a negative view of its value. Be- |
yond the plant area itself, the other Company property on the island will !

be preserved in its natural state. Since this will protect it from the |
future encroachment of the usual Florida beach type of development, it i

chould be of considerable value in preserving the amenities. Should it |
be desired to decommission the reactor at the end of its expected life, ;

the land itself could be returned to a natural state as a filled area i
rather than a swamp, or employed for other purposes. Only a low mound |

would remain, and the radioactivity levcis would be negligible and not {
prevent normal use of the land. |

;

Since there will be no discharge into Indian River, the only effect here i
will be felt during the construction period, now approaching an end. The j
only long-term effect on the River side is removal of a few acres of tidal j
swamp by filling. The mosquito control works constructed on the site prior i
to its acquisition by FP&L had substantially diminished any geological ;

significance it may have had, and the loss although permanent will be !

extremely small. It should be mentioned that the red mangroves which |
are the principal contributors to estuarine productivity have been :

preserved. |
:

On the Atlantic side, as discussed in previous sections, no short or long- {
term effects on the biota are expected. The chemical and radiological i

discharges are so small as to have neither short nor long-term effects.

.

The Hutchinson Island site will produce power which is needed for a j
rapidly growing area at a minimal cost in both short-term and long-term j
effects. This and such benefits as preserving the beach outweigh by ,

far any of the limited permanent effects.

,

!

.

,

i

)
||

l
;
4
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2.7 IRREVERSIBLE AND IRRETRIEVABLE C0KMITMENTS OF RESOURCES t

i
The construction of the Hutchinson Island nuclear plant has a very smalls

,

permanent effect on such natural resources as submerged land, as dis- -

cussed in the preceding section. Present thinking on the decommissioning
of nuclear plants is that techniques crin be developed which will remove ,

the hazards of radioactivity from the area to the extent that its utili- ;

zation for other purposes will not be limited. Therefore, the land itself (
cannot be considered as irretrievably committed. The construction materials
and the operating supplies are so small 1n total as to have no significant
effect. The only mineral resource whose depletion will be seriously af-
fected is the natural uranium required for fuel. Some 33 metric tons of
uranium dioxide, equivalent to several thousand tons of uranium ore, will
be required each year. The adoption of plutonium recycle processes may ,

greatly reduce this requirement. There is no apparent future shortage ;

of uranium as new ore supplies are continuously being found; the depletion
of this natural resource is not considered serious. In view of recent !

discoveries such as Nabarlek in Australia, nuclear fuel may well be the !
most abundant fuel supply available in nature for energy conversion

7

purposes, with the current technology of electric energy production. ,

)

;

[

|
!
t

?
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!
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i| 1. INTRODUCTION

As required by Appendix D,10 CFR 50, the Florida Power and Light Company I

hereby submits this Supplement to the original Environmental Report (May 20,
1971) for Hutchinson Island Unit No. 1. As the Application for Hutchinson ;

Island Unit No. 2 has since been tabled, this Supplement refers only to j
Unit No. 1.4

1 The Hutchinson Island Nuclear Plant (AEC Docket No. 50-335) is a nominal
j 850 Megawatt net electric unit utilizing a pressurized water reactor. The j

nuclear steam supply system is being supplied by Combustion Engineering; ;
; Ebasco Services, Inc., is the Engineer-Constructor. At the date of writing, !
! the site preparation work is 70% complete, and the total construction is j
i 20% complete. The plant is scheduled for commercial operation in midyear

i1974.
- i

i

!
The original Environmental Report was prepared in accordance with the Guide

|to the Preparation of Environmental Reports for Nuclear Power Plants of i

February, 1971. Since it was submitted, several new guides have appeared !
'

and this Supplement has been prepared in accordance with: !

- !
-- the Interim Guidance on Modification in Applicants' Environmental |

Reports and AEC Statements under NEPA of August 4, 1971;
,

;

, -- the Scope of Applicants' Environmental Reports with Respect to i
|

'

Transportation, Transmission Lines, and Accidents of September 1, !
19713

!
3

-- Appendix D,10 CFR 50 of September 9,1971.

A draft Guide to the Preparation of Benefit-Cost Analysis to be Included ;

j in Applicant's Environmental Reports has recently been released for comment. !
i While the available version of this Guide applies to nuclear plants which I

are approaching completion ~and not to plants at earlier stages of con-
struction, such as Hutchinson Island Unit 1, it has been used for guidancei

where applicable in the preparation of this Supplement, even though the>

Guide is in preliminary form.

; The contents of this Supplement are limited to those matters required by
guides and directives issued subsequent to May 20, 1971, as no changes
have occurred which would significantly affect the material submitted in the,

Environmental Report of that date.,

1

The material previously submitted has been reviewed by the applicant, as,

directed in the Interim Guidance on Modification in Applicant's Environ-
mental Reports and AEC Statements under NEPA, to assure that the required
material will be fully reported. This reporting is as follows:

|

'
.
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1. Full information on thermal and other effects with respect to !

| water quality was provided in Sections 2.3.2 through 2.3.6 of,

| the original Report. Marine ecological effects were discussed i

| in detail in Section 2.3.6.2.2. *

t,

t,

i 2. Alternative methods of heat dissipation-were discussed in .

) Section 2.5.4 of the original Report. Cost data and further
,

information are provided in Section V of this Supplement. ;

| 3. The original Report includes all relevant available information !
l- known to the applicant on the environmental effects of'the
| facility as regards land use compatibility (Section 2.3.1),

aesthetics (Section 2.3.9), and recreation (Section 2.3.1).,

i'

| 4. The need for the power to be generated by the Hutchinson Island
'

plant and alternative methods for generating this power were [
| discussed in Sections 2.1.4 and 2.5.3 of the original Report. 3

This discussion is amplified in Section V of this Supplement. |
'

5. The benefit-ccst aspects of the plant are discussed and analyzed
| in Section VI of this Supplement. !
! :

!
|
1

|
1

i
1 .i

:

i
i
!

!
!

!

i
i

k

i !
:

i i
I

I
;

i

1 !

. ,

l'

t

.

'

; till !,
<

f
i >

I-2
g

'

|
i

.(i

.



a - ,, .- . . . . - - - .- - - .-

fHI 1
4

,

!
II. TRANSPORTATION

,

t
'

Under the terms of the agreement with the fuel supplier, Combustion Engine-
ering, FP&L will take title to the fuel after its receipt at the plant.
Title to the spent fuel, via a buy-back agreement, will return _to C-E when
the irradiated fuel has been transferred to the transporting conveyances +

after storage. Fuel transportation both to and from the reactor will be
!the responsibility of C-E.
*

A. Transportation of Fuel Assemblies from the Fabrication Facility i

to the Plant Site

The environmental ef fects of the transportation of fuel assemblies from the
fuel fabrication facility in Windsor, Connecticut to the plant site will be
no greater than the environmental effects of any normal material shipment.

F

Combustion Engineering's containers for transferring unirradiated zircaloy '

clad fuel assemblies containing special nuclear material are identified as
Models 927A, 927B and 927C. The Atomic Energy Commission has authorized
the use of these shipping containers for the delivery of special nuclear
material to a carrier (Amendment 71-3 to Special Nuclear Material License ,

|SNM-1067) and the United States Department of Transportation (USDOT) has +

issued Special Permit No. 6078, including First Revision, authorizing the !shipment of special nuclear material in these containers.
!

The above mentioned shipping container (s) consist of a lower and upper {shell. These steel shells have a positive closure which prevents inad-
vertent opening. The outer diameter of the assembled container is 43

|inches. Each container houses two unirradiated Zircaloy clad fuel bundles
!that are individually protected by a polyethylene covering. Internal

structures and a clamping assembly secure the fuel bundles within the
individual containers. The gross weights of model 927A,_927B and.927C ,

'

containers are 6200 lbs., 6200 lbs. and 7200 lbs. respectively. Each
{container has a maximum radioactivity limit of 1.4 curies. ;

The containers used for the shipment of fuel assemblies from the C-E fuel
fabrication plant to the Hutchinson Island plant are designed, constructed, '

and their contents limited by design, to meet stringent safety criteria
during normal conditions of transport. Satisfaction of these criteria
assures that the contents would remain suberitical even under hypothetical |accident conditions which are assumed to result in the fuel occupying its !

most reactive credible configuration with full water moderation and reflection i
on all sides.

Qualification tests have also been performed to insure withstanding the con-
ditions expected during normal and accident transport conditions. During '

,

these tests a shipping container prototype has been subjected to severe
;

conditions of heat and cold, pressure and vibration. In addition, free
tdrop, penetration and compression tests for both normal and hypothetical
!

accident conditions have been performed. The container prototype has
;passed all of the qualification tests performed, i

"

r

,
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Maximum radiation dose rates and removable radioactive contamination'

levels for shipments are specified in 49 CFR 173.393 (j),173.389 (f), and
173.397 (a) as follows: ',

s

ia. 1,000 millirem per hour at 3 feet from the external surface of the ;

package when transportation is by closed vehicle-
;
5b. 200 millirem per hour at any point on the external surface of

~ j
the car or vehicle when transportation is by closed vehicle; .|

c. 10 millirem per hour at 6 feet from the external surface of the '

car or vehicle;
;

id. 2 millirem per hour in any normally occupied position in the car
or vehicle; and

-11 -12 |e. 10 curies of beta-gamma per square centimeter and 10 curies i

of alpha per square centimeter as measured on the wiping material {used to wipe the external surface of packaged radioactivity. j
i

Experience on past new fuel shipments demonstrates that radiation dose I

rates for shipments of fuel elements from the fuel fabrication plant
.

!to
the Hutchinson Island plant easily meet all of the above limits with normal
radiation levels seldom exceeding 5 mrem /hr on contact with the external ;

surface of the shipping container and dose rates in the vehicle not measurable.
.

L

O,\ The above mentioned new fuel shipping containers will be transported in.
}
+

motor vehicles for the sole use of Combustion Engineering, Inc. These con- |tainers are authorized for shipment up to a total of 16 fuel assemblies per
vehicle load. The containers are secured by chains in protective covering
and shored by wooden blocks.

!

I

It is planned that the initial core fuel bundles will be transported.from .'
the fabrication facility to the plant site in approximately-fifteen (15) {shipments over a period of about one (1) month. Thereafter, a fraction of
the reactor core will be renewed approximately annually which should result +

in approximately five (5) shipments over a period of about one (1) month.
;

i

It is concluded that the environmental impact of the transportation of new '

fuel from the fuel fabrication facility to the plant site will be nil.

B. Transportation of Spent Fuel Assemblies from the Plant Site to :

the Fuel Reprocessing Plant
~i

tIn the course of power generation the fissionable isotopes in the fuel will
{be partially depleted and about annually some of the fuel must be discharged |

and replaced with fresh fuel. At this point, the depleted, or " spent fuel", !
still contains some of the original fissionable uranium and also plutonium;. ]both of sufficient value to warrant recovery. This operation can most t

safely and economically be carried out at a separate fuel recovery facility ;

serving many individual reactors. Therefore, such fuel must be trans- I

ported to the recovery facility where valuable uranium and plutonium are
recovered and residual radioactive wastes are packaged for safe disposal.

11-2
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!The Hutchinson Island Unit I will. discharge approximately 72 spent fuel !
assemblies containing approximately 28 metric tons of uranium and 240 Kg |of plutonium about once a year after the first 20 months of operation. |The spent fuel will be cooled in the spent fuel pool for a minimum of 4
months prior to shipment to reduce the radioactivity and heat generation
in the spent fuel. During this period, the fuel assemblies will be moni-
tored to determine whether there are any " leakers" which will require

|canning prior to insertion in shipping casks to further ensure against -

activity leakage. '

!

After the cooling period, the spent fuel will be loaded into shipping casks {
designed and constructed to meet the rigorous requirements of the AEC and

|USDOT. These requirements provide for cooling, radiation shielding and -|containment of radioactivity for protection of the public in the event of !

abnormal and accident conditions as well as for normal conditions of !transport. Prior to use, each cask design and its transport system will
!be reviewed and approved by AEC and USDOT, and transportation will be
{authorized by license issued by the AEC. License provisions will include j

adequate quality assurance, testing programs and operating procedures to i

assure equipment is constructed and used in accordance with approved designs j
and procedures. When loaded, the casks will be carefully surveyed for leak

;

tightness and surface radioactivity contamination and inspected to assure '

that they have been properly prepared for shipment and fully comply with
;license provisions governing transportation. Shipments will also be placarded
jin accordance' with federal regulations.
4

t,

The applicant has entered into an agreement with Combustion Engineering, Inc. 1
;

whereby C-E will buy back irradiated fuel from the applicant and will then !

have responsibility for the transportation of the spent fuel from the plant
:site to the fuel reprocessing plant. In turn, C-E has contracted with
|Allied-Gulf Nuclear Services for the shipment and processing of the spent i

fuel. Casks used for the shipment of spent fuel assemblies are designed, !

constructed and the contents limited in accordance with stringent safety j
criteria which help to assure that there will be no release of radioactive i
material from the cask during loading and shipping. A cask used for the

,

shipment of irradiated fuel is constructed and its contents limited by !

design such that, under hypothetical accident conditions (10 CFR 71): '

The reduction of shielding would not be sufficient to increasea.
the external radiation dose rate to more than 1,000 millirems

,

per hour at 3 feet from the external surface of the package. j

b. No radioactive material would be released from the cask except !
for gases and contaminated coolant containing total radioactivity

{exceeding neither 0.1 percent of the total radioactivity of the
!cask contents nor 0.01 curie of Group I radionuclides, 0.5 curie j

of Group II radionuclides,10 curies of Group III radionuclides, t

10 curies of Group IV radionuclides and not more than 1,000 curies (of inert gases irrespective of transport group.
|

In addition to the above the cask is designed such tha t its contents will
!remain'suberitical under hypothetical accident conditions which result in i

the fissile materia' occupying its most reactive credible configuration
|with complete water moderation and reflection on all sides. ;

i

!
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The cask is also designed to meet structural standards for load resistance
and external pressure which will assure that the containment vessel will

]suffer no loss of contents if subjected to static loads equal to.five times !

its fully loaded weight or external pressures of 25 psig. |

During normal conditions of transport, there will be no release of radio-
active material from the shipping cask and radiation emitted from the con- t

tainers will be within established limits. Furthermore, in the event of a i

shipping accident whereby maximum hypothetical conditions are assumed to
exist, the environmental release of radioactivity is limited to inert gas,

1

which would pose no radiation hazard, and coolant, that could readily be |contained and disposed of. This assessment is made in light of the rigorous j
safety criteria which have been employed during the design and construction j
of the shipping casks.

!

It is planned that spent fuel will be transported by barge and/or exclusive
use truck. Based on this plan, approximately three barge shipments or 36

|truck shipments will be made each year. Destination during the period 1976
to 1982 will be Allied-Gulf Nuclear Services in Barnwell, South Carolina.

.

'

!The total yearly spent fuel shipping program will be carried out in approx- |
imately one month by barge or 2 - 3 months by truck. In all cases, truck
shipments will be routed to avoid heavily populated and congested areas '

as well as tunnels, bridges or toll roads which prohibit such ship.m ts. !

Each truck will be manned by two specially trained drivers and progress
,

will be frequently reported enroute. Instruments for detection of abnormal t,

conditions and instructions for immediate action will accompany all
;shipments. j
!A formal Accident Control and Recovery Plan will be developed prior to
,'first shipment which will provide for rapid and orderly utilization of
|Applicant, carrier, Allied-Gulf, state and municipal emergency personnel, !

and AEC radiological assistance teams as required in case that any abnornal
.

condition or accident is encountered. Even though the probability of an |accident is remote, the plan will include control of contamination and of i
exposure to the public. The plan will also include salvage and recovery !
as well as control of bodily injury and property damage. !

In view of the plans for packaging and transportation outlined above, it !
'

is believed that there will be no adverse environmental effects associated i

with the transportation of spent fuel from the Hutchinson Island Plant.
This conclusion is based on the following: |!

The volume of barge and truck traffic added in the region of $a.
interest is an insignificant part of existing traffic.

b. Both the packaging and the vehicle will be designed'to withstand
normal and accident conditions without harmful radiation exposure j
of the'public or release of the radioactive spent fuel.

I
fThe hazards associated with accidents are largely those associated j

c.

with conventional heavy object shipments, not radiological hazards. ;

i
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9 The probability of such accidents is lower than comparablyd.
! heavy object shipments because of the additional equipment
< design and operational safety requirements as well as personnel
4'

screening and training.

C. Transportation of Packaged Waste Radioactive Materials
.

f I

|Detailed plans for the shipment of solid and liquid radioactive waste have
4

1 not as yet been developed as such shipments will not be necessary until
|1975. Possible contractors for radwaste transportation and burial are .i

-

being investigated. When plans are finalized, all pertinent laws and {
f regulations will be determined and rigorously complied with.
:
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EO III. TRANSMISSION LINES

The Hutchinson Island plant is scheduled for startup in 1974 and
operable transmission lines will not be required until roughly a year ,

in advance of this date. The transmission lines are not scheduled to |
be energized until June 1973 so that designs are not as yet complete i

'
and only one-half of the right-of-way on the mainland has been secured.
No construction is scheduled to begin until af ter October 1,1972. The
entire transmission system will cross the Indian River west of the plant
site and then continue overland for some 11 1/2 miles to the present +

St. Lucie substation. There will be three circuits of 240 kv in this
system. The present transmission lines out of the St. Lucie substation ;

are adequate to handle the Hutchinson Island output in addition to |
their present loads.

A. Indian River Crossing

f
The transmission lines consist of two portions; one crossing the Indian t

River and the second from the River overland to the St. Lucie substation.
The Indian River crossing, as shown on Figure III-1, will consist of

,

three circuits, each of which will consist of three structures in the [
River plus two sets of land structures at each end. The lines of the
three circuits will be spaced parallel with their centerlines 100 feet
apart. Starting at the Hutchinson Island switchyard, the lines will

,

proceed almost directly west with the first structure at 612 feet and i
the second at 1751 feet farther, both on land. The third structure is t

the first with foundations in the River and is at an interval of 2005
feet. The fourth tower is 2005 feet to the west, the fifth, 1648 feet,
and the sixth tower is on the mainland at an interval of 2005 feet, with j
the final tower of the River crossing section at 1180 feet. |

!

The three towers in the River rise 173 feet above mean high water so that >

the conductors will clear the surface by 90 feet at the intersection with j

the Intercoastal Waterway. With this clearance and with the spacing between j
the towers, there will be no interference with navigation or pleasure craf t j
or fishing. On the west side of the Indian River a small bluff rises from i

the water and the final tower of the River crossing system is near the top :

of this bluff. The 104 feet height of this tower will hold the conductors
approximately 76 feet above the ground so that they will clear the trees.

,

Nearly all of the trees will be preserved so that the landscape will remain 1

undisturbed and the towers will be less obtrusive. A plan and profile of |
this crossing is shown on Figure III-1. ;

!

River Crossing Permits. Permits for the transmission lines across the j

Indian River have been received f rom the U. S. Anny Corps of Engineers i

and from the Board of Trustees of the Internal Improvement Trust Fund of the
State of Florida (I I Board). The Internal Improvement Fund was established
in 1854 for the purpose of administering lands owned by the State of Florida
and for the protection of the interest of the public of such lands. Under
Florida Statutes, Chapter 253, Title 17, the Fund has title to submerged
land throughout the State and is, therefore, concerned with such matters as
this River crossing. The Central and South Florida Flood Control District
has also issued a permit for this crossing. The U.S. Coast Guard has
stated that no lighting on the towers for aid to navigation purposes will
be required for the River crossing.

111-1 1
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h Machine copies of the above permits are included in the Appendices as is |
1

.\s_/ a copy of the Coast Guard letter.,

B. Mainland Transmission Lines
1

The design of this system is as yet incomplete but the characteristics
of the right-of-way can be described at least generally. From the last j

tower of the River crossing system, the lines will proceed westerly for
approximately 10 miles. The first quarter mile from the bluff will be ,

through a rather open bluff area with the next 21/4 miles being an open, !

level savanna. For the next mile the lines will proceed through orange

groves. In this area U.S.1 will be crossed. After the orange groves, ;

the lines will run through the St. Lucie River basin, a swampy area, for j

3/4 of a mile. The rest of the line will be built in an area of open field ;

!now used for pasturing and grazing. This area is of the type sometimes
referred to as " Palmetto Flats" and is being acquired from a large land
development company. The right-of-way will create a natural ' green belt'
that can be used for parks and other recreational uses. The last 1 3/4
miles of the line will depart from the westerly direction of the line and
run almost due north to the St. Lucie subs tation. The right-of-way will
be 660 feet wide and it is expected that the circuits will be supported
on two-pole structures.

Mainland Transmission Line Permits. Permits will be required from the

Florida State Department of Transportation to cross State Roads 707, 5
(US 1), 605 and the Florida Turnpike. Applications for these permits have
not as yet been made as the design of the mainland portion of the trans-
mission lines is incomplete. It is believed that none of these road'

crossing permits are concerned with environmental effects.

C. Environmental Impact

Those structures west of the River crossing are expected to be 80 feet high
with an average 650 feet span. While the type and the height of the main-
land towers has not been decided, it is intended to keep these structures
as unobtrusive as possible. The major impact on the environment is expected
to be visual, as the types of lands which will be crossed, as listed, are
not of a type which will be, damaged by the construction of the transmission
line or by its presence when operating. Since there are no woody areas
along this right-of-way, the removal of trees will be negligible. The
savanna and palmetto flat will be in no way cffected as regards land use
by the presence of the transmission structures. Only those orange trees
will have to be removed in the grove area where there is a direct conflict
with a structure. The Indian River structures will be visible from the
mainland shore but this is at present a lightly populated area which contains
no major roads. Since the nearest bridges north and south of this crossing
are approximately eight miles distant, the visual impact will be negligible.
Special emphasis was placed on the engineering design of the Indian River
Crossing structures to create an esthetic appearance and to minimize the
number of structures in the water. A sketch of one of these structures is
given on Figure I11-2. The construction of the transmission line will have
a negligible environmental impact as the placement of structures on the
mainland side is a conventional operation quickly completed. The constructiong
of the piers for the towers in the River is not expected to interfere with
marine life, navigation or recreation because of the relatively small size
of the piers and the great distance between them.

III-2
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IV. ACCIDENTS

The accidents which are of concern from the environmental protection stand-
point are those which might result in an uncontrolled release of radioactive

materials to the environment. Viewed in this context, the design and con-
struction of the facility are basic to safety. Numerous barriers and
features are provided which guard against accidental or uncontrolled
releases of radioactive materials from the plant. These barriers are (1)
the uranium oxide fuel pellets, (2) the sealed metal tubes which contain
the pellets, (3) the reactor coolant system which encloses the reactor, (4)
the containment which houses the reactor coolant system, and (5) the shield
building which encloses the containment. Additional protection of the public
is provided by the engineered safeguards which control the release of radio-
activity in the event of an accident, and the remote site location, which
was chosen to further reduce the effects to the general public of an acci-
dental release of radioactivity.

Various postulated incidents and accidents have been analyzed as reported
in the Preliminary Safety Analysis Report (PSAR). These analyses were made
for the purpose of demonstrating that the plant can be operated safely and
that maximum radiation exposures from credible accidents would be within
the guidelines of 10CFR100.1 To provide a high degree of assurance that
the radiation doses will be within these guidelines under any credible cir-
cumstances, the analyses have been performed in a highly conservative way.
Because of the degree of conservatism built into the analyses reported in
the PSAR, the resulting doses are far in excess of what would be realisti-
cally expected.

To facilitate the assessment of the impact of possible incidents and accidents
in a realistic and timely manner, and therefore to allow a judgment as to the -
environmental risk inherent to operation of the facility, further analyses
have been made. As compared to the PSAR analyses, the environmental risk
analyses are more realistic and less conservative due to the use of experi-
mental data not previously available, consistent assessments of the events
resulting from an incident or accident, and a diminution of the degree of.
conservatism applied to the analyses, with a corresponding enhancement of
the degree of realism.

Analysis of Environmental Impact of Accidents

A variety of accidents and incidents have been analyzed covering a wide
range of severity, in order to facilitate a realistic assessment of' risk.
Table IV-1 shows the events which were considered. These events were chosen
to represent a spectrum of events from relatively minor to the most severe
which could credibly be postulated. Calculated results of these events
are shown in Table IV-2 in terms of site boundary whole body dose, site
boundary-thyroid dose, and average integrated population dose (man-rem).
The site boundary doses should be regarded as typical doses that would be
expected from a particular event. The man-rem exposures were calculated
in a similar fashion, the results being " average expected" exposures. In

IV-1
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calculating these doses, realism was adhered to as closely as possible. *

Engineered safeguards operation at 100% design value was assumed as ,

appropriate. Details of the parameters used are given in a later section.

Almost all of the whole-body and thyroid doses and the man-rem values
given in Table IV-2 are insignificant and can be dismissed from further '

discussion. The doses and man-rem values for the loss-of-coolant accident
are also small, but further consideration is focused on them because they .|do, in fact, represent the largest values resulting from the various #

accidents considered. Any other accident would then obviously have a
|

less significant radiological effect.
.

The following paragraphs briefly discuss the whole-body dose, the thyroid
,

dose, andtheman-remvalueresultingfromtheloss-of-coogantaccident. :

Comparisons are made with guideline values, 10CFR20 limits , and exposures [that people are subjected to in everyday life. ,

>Whole-Body Dose

i

The whole-body dose resulting from the loss-of-coolant accident is approxi- ;

mately 3 millirem. This is less than three percent of the background +

radiation received annually from natural phenomena by a person living in ;

the South Florida area. These phenomena include cosmic rays, radioactivity
;

emanating from the ground and building materials, and radioactive nuclides
[found in human tissues. The dose is approximately the same as that which '!

would be delivered to a person f rom cosmic rays during a jet round trip ;

between Florida and California. It islessthantheestimagedannual {average dose received by a person watching color television . It is also |1ess than the annual difference in dose received by a person living in '

Brooklyn compared with a resident of the Bronx, which is about 5 millirems.4

The whole-body dose resulting from the postulated loss-of-coolant accident
5is about a factor of 8,300 below the guideline value of 25 rem given in TID-14844

for such an accident, and a factor of 167 below the 10CFR20 annual limit of
0.5 rem to any individual member of the general public.

Thyroid Dose

The thyroid dose resulting from the loss-of-coolant accident is approximately
6 x 10-3 rems, or 6 millirems. While it would be difficult to compare such
a dose with that received from natural sources since the dose is essentially
all due to radioactive iodine, it can readily be compared with guideline
and dose limit values. The 6 millirems is a factor of 50,000 below the
once-in-,-lifetime guideline value of 300 rems given in TID-14844 for such '

an accident. It is also a factor of approximately 250 less than the annual
thyroid dose that would be received from a person exposed to the iodine
concentrations given in Table II, column 1 of Appendix B of 10CFR20.

-Based on the allowable concentration values given in the above mentioned
Appendix B, it can be determined approximately that a thyroid dose of 1.5
rem is " equivalent" to a whole-body dose of 0.5 rem. Using this approxima-
tion, 6 millirems to the thyroid would be about the same as 2 millirems to

\
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the whole body. While such a comparison must be used very cautiously,
the result should be "in the ball park" and, as such, the thyroid
dose can be compared with the whole-body dose previously discussed. The
whole-body dose was only 3 millirem, while the " equivalent" thyroid dose
is about 2 millirems. This would indicate then that the whole-body dose
is the more limiting of the two, but both are extremely low.

Man-Rem

The integrated gamma dose to the population is commonly called the man-
The man-rem is a comparative measure of the total exposure of arem.

large number of persons and is one way to assess the relative genetic
significance of released radiation. A value of about 20 man-rems results
from the loss-of-coolant accident.

An indication of how small 20 man-rems really is can be illustrated by
assuming that the annual exposure from an average black and white television
set is one millirem. Here a value of one is conservatively used instead
of the five used for the color television exposure in the earlier dis-
cussion of the whole-body dose. Since the population within 50 miles of
the site exceeds 300,000, the man-rems from watching television over a one-
year period exceeds 300. This represents a value much greater than the
man-ren value predicted from the postulated accident. Also, the 20 man-rems
can be compared with the approximate integrated dose exposure to airline
passengers using the West Palm Beach Airport. In 1970, more than 800,000
domestic and international passengers, total, either arrived or departed
from this airport. Assuming an average whole-body exposure of 0.25 millirems
per flight, this would result in a man-rem value of 200, or a factor of
about 10 times the value expected from the postulated loss-of-coolant accident.

Conclusions

The above discussion of activity releases from postulated accidents at the
Hutchinson Island plant should in no way be interpreted as downgrading the
potential effects of radiation. However, one'should compare the extremely
low activity levels predicted for such accidents with radiation from other
sources to which man is exposed and also with the guidelines and limits set
by experts in the field of radiation protection. Such a comparison has been
made and it is concluded that radiation from postulated accidents at the
plant will have no discernable adverse effect on the public.

In the light of the above discussion, none of the classes of accidents listed
was found to have significant adverse environmental effects. Therefore, we
do not believe that the probabilities of such accidents need be evaluated.

Details of Dose Calculations

Throughout the dose calculations, parameters were based on expected or
|normal operation of the plant. Typical parameters are as follows:
|
1

Fuel defects - Accident calculations reported herein have been
based on a value of 0.1% defected fuel. Although the plant is designed
for operation with coolant levels corresponding to 1% fuel defects, a
typical expected value is 0.1%. The primary system inventory is 8400
equivalent curies Xe-133 and 170 equivalent curies 1-131.

IV-3
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Meteorology - The annual average dilution multiplier,3,at the site boundary
was assumed to be 2.4 x 10-6, the PSAR 30 day estimated value, which is

,

'

greaterthantheannualaveragevalueexpectedfortheHutchinsonIsland -,

site. The value of 2.4 x 10- is consistent with the value used in Section [
2.3.7 of the original Report, and in Section 14.15 of the PSAR. Actually,- i

including expected variations in stabilities, wind speed, and wind direction, [
the value is probably conservative. Further discussion of the climatology j
and meteorolor the site is given in Section 2.1.3.1 of the Environmental

'

Report, and ; 'on 2.3 of the PSAR.

Events !
!
;

Minor release - A release of the gaseous activity contained in 1000 gallons ;
"

of primary system fluid was postulated for this event. All noble gas
activity and a fraction of ' iodine activity, assuming a typical liquid-
gas partition factor, was - '.ated to be released. A release of this
magnitude might be postul .o result from leakage in the Chemical and
Volume Contiol System or the Waste Disposal System.

Release from nas decav tank - The waste disposal systems are described in-
Section 2.3.7 of the Environmental Report and in Chapter 11 of the PSAR.
Fission product activity is removed from the reactor coolant during reactor
operation and transferred to the gas decay tanks. Activity in the tanks
was assumed to be inadvertently released at the completion of filling, which
is the time of maximum ity. Inventory of noble gases is based on 0.1%
failed fuel. Iodine act .y is negligible due to removal in the ion
exchangers, and the partition which is expected to occur in the flash tank.

Two accidents were assumed; the release of 10% of the contents of a tank
and the release of the entire contents.

Fuel failures in normal operation - As described previously, the plant is
designed with multiple barriers which prevent the escape of radioactive
fission products. Any which escape from the fuel rod gap during normal
operation are contained in the reactor coolant system and their escape to
the environment is prevented. The fission products are removed from the
reactor coolant and collected in the Waste Disposal System. The dose to
the environment is negligibic.

Fuel failures and steam generator leakage - Operation is permissible with-
a small leakage from the primary coolant system to the secondary system. A
leak rate of 0.1 gpm was chosen as a typical value. Small amounts of
noble gases would be transported to the secondary system, through the
turbine, and out the air ejector. lodine and other fission products reaching
the secondary system would tend to remain-in the steam generator water, and
be scrubbed out of the condenser. No significant amount would be released
to the environment under normal operating conditions. Operation under the
above conditions was assumedi to continue for 30 days, with the failed fuel

~

value of 0.1%. A loss-of-load, resulting in a loss of off-site power, was
assumed at the end of the period. This necessitates use of the atmospheric

- k.
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steam dump valves for reactor cooldown, providing a direct path for !'
release of iodine from the steam generator secondary.

i

Refueling accident inside containment - It was assumed that 14 rods (one !
row) in the hottest fuel assembly are. broken 3 days after reactor shut-
down, releasing their entire gap inventory of fission products. Refueling |
takes place with the fuel under water at all times. All noble gas activity !

was assumed to reach the water surface and mix with the containment air,
while the iodine inventory was assumed to be reduced by a factor of 1000. j
Containment building purge was assumed to continue for 2 minutes following
the accident, being terminated by the automatic shutoff on high purge
activity (the actual time is expected to be shorter). Half the iodine i

Ireaching the containment atmosphere was assumed to plate out inside the
'

containment.

Refueline accident outside containment - This event is the same as the- ''
'

preceding, except that all noble gas fission products are assumed to be
'transported through the auxiliary building ventilation system and released

to the environment. Of the iodine leaving the spent fuel pool, one-half |
was assumed to plate out on the surface and ductwork of the fuel handling |
building. |

'

Steam line break - The steam line break has been analyzed extensively as
reported in the PSAR. This analysis shows that, even under adverse and ;

'

highly improbable conditions, the reactor coolant system and the reactor
core remain intact and adequate core cooling is maintained. The activity
released is limited to that already in the steam generator secondary side
at the time of the accident, which could have entered only through tube |.
leaks. As discussed previously, noble gases entering the steam generator !

during operation pass continuously out of the system while iodine tends to j
be held in the water. Upon occurrence of the steam break, the entire -

contents of the steam generator was assumed to be ejected as a steam-water !
mixture. A factor of one-half was assumed for iodine plate-out. Other {
conditions assumed were 0.1% failed fuel, 0.1 gpm steam generator leakage, j
and 1 gpm blowdown.

;

i

Steam nenerator tube rupture - The sequence of events following a steam ;
generator tube rupture is discussed in the PSAR. Briefly, it begins with !

an assumed double ended rupture of a steam generator tube, allowing reactor ;

coolant to flow into the steam generator. Steam is' assumed to flow through !
the atomospheric dump valves to the condenser or to the atmosphere from the j

faulty steam generator. During this time the pressure and temperature of j

the primary system are reduced below the steam generator secondary design i

pressure. At this point the affected generator is isolated, terminating *

the releases. A failed fuel fraction of 0.1%, a release to the steam
generator of about 15% of the primary system activity, and a decontamina-
tion factor for iodine of 500 were assumed.

,t

I
Control element assembly - CEA ejection is a rupture of the primary system, i

resulting in rapid removal of a control rod from the core. This. incident- f

has been extensively analyzed in the PSAR. This analysis shows that less
than 4.5% of the fuel rods reach an enthalpy at which clad damage might
occur. For this analysis, the assumptions are the same as those used in
the loss-of-coolant accident, except that the activity release is the gap :

activity.from only the fuel rods which reach conditions which could cause !

clad damage. !
l
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Loss-of-coolant accident - Previous analyses of this accident show that
the Safety Injection System, operating with only partial effectiveness, !
will limit the clad temperature and assure that the core will remain in '

place and substantially intact with its essential heat transfer geometry (preserved. Therefore, the uranium oxide barrier to fission product release
is preserved, and the release to the containment is only the gap activity {from part of the core. The fraction of the fuel rads which overheat and
release their activity depends primarily on the eize of the break, varying ;from zero for small breaks to a large fracticr.: for large breaks. All of
the rods were assumed to release the fission products contained in the '

gap. Half the iodine released was assumed to be removed from the contain- -

ment atmosphere by plateout. The Containment Spray System and the Contain-
ment Ventilation System both serve to mitigate the consequences of the .

!

accident by removing elemental iodine from the containment atmosphere and
by reducing the containment pressure, which causes the leak rate to decrease. !

The filtering system is effective both for elemental and methyl iodine.
An initial spray cleanup rate of 10/hr was assumed, with a maximum decon-
tamination factor of 100 for both systems operating together. A contain- '

leakage rate of 0.25%/ day was used for the initial time period whenment

containment pressure was high. After this period a leak rate of 0.125%/ day
,
'

was assumed. A filter efficiency of 0.99 was assumed for the Shield
Building Ventilation System filter. I

Spent fuel transportation accident on-site - Although not listed in the
classes of accidents in Tables IV-1 and IV-2, a spent fuel transportation !accident on-site has been considered. Spent fuel is stored underwater in !e

the spent fuel pit before being shipped off-site for reprocessing. This |
storage period allows the decay of most of the radioactive noble gas and ,

iodine isotopes to insignificant levels. (Krypton-85 is the exception to '

this). Additionally, the cask in which spent fuel is shipped must meet ,

stringent requirements to assure that significant quantities of radioactivity [will not be released in the event of an accident during shipment.
;

iDuring shipment of spent fuel the UO2 pellets serve as a barrier to the '

release of activity just as they do during normal operation of the reactor.
Thus only the small amounts of fission products in the gap between the '

fuel pellets and the clad can be released in an accident. The following
.'conditions were assumed:
P

- Release of the entire gap inventory of noble gases from two
fuel assemblies;

!

- One-half of the gap inventory of iodine is released from
the two fuci assemblies, and one-half of the iodine
released from the fuel leaves the fuel cask;

t

- TFe acc; dent occurs in the spent fuel building so that
the dilution multiplier of 2.4 x 10-6 is applicable.

- Spent fuel is shipped 120 days after cessation of power '

operation. !

!

Assuming the gap activity is 1% of the total xenon inventory plus 1000 Ci Kr-85.

;
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and considering only the gammas, the whole body site boundary dose is about ;

.. .003 mrem. The integrated exposure is about'0.019 man-rem from this
accident.

|

Considering the beta's, the site boundary dose is less than 0.3 mrem. This
dose is primarily from long-lived Kr-85.

;

.

The site boundary thyroid dose is less than 0.2 arem, again assuming the :

gap inventory of I-131 is 1% of the total activity in the assembly. |
|

Since these values are much less than those resulting.from the loss-of- [
coolant accident, as discussed elsewhere, the environmental radiological
effects are also of less importance as compared to that accident, and are ;
judged to be insignificant.

i

f

f

:
,

i

i
:

i

|

I
:

|
.
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j Table IV-1 ACCIDENTS ANALYZED
<

Systems Operating to
Event Type of Failure Activity Release Minimize Release

1. Minor release of primary Leak; operator error Activity contained in 1000 None
fluid gallons of reactor coolant

-

2. Release from gas decay Pipe or valve failure Partial release of contents None
tank

3. Fuel failures normal Manufacturing defects Activity from 0.1% failures Waste Disposal System
operation

4. Fuel failures and steam Item 3 plus steam Item 3 plus 0.1 gpm leakage None
,

generator leakage generator tube leakage for 1 month plus atmospheric
release from loss-of-load

f 5. Fuel handling accident Dropped fuel assembly Gap activity from 14 rods Containment
'

e inside containment

6. Fuel handling accident Same as Item 5 Same as Item 5 None
outside containment

7. Release from gas decay tank Pipe or valve failure Complete release of contents None

8. Item 4 above plus steam Pipe or valve failure Activity in steam generator None
break

9. Item 3 above plus steam Double-ended break of Activity in primary coolant Steam Generator Isolation
generator tube rupture one tube steam generator

10. Control element assembly Rupture of control rod 5% of activity not contained Containment, Safety Injec-ej ec tion mechanism housing by uranium dioxide tion, Containment Spray,
Containment Cooling, Con-
tainment Ventilation,
Shield Building, Shield
Building Ventilation

11. Loss-of-coolant . Break of large pipe in Activity not contained by Same as 10
Reactor Coolant System uranium dioxide

- - _ _ - .- _ _ _ . . . _ . _ . . _ _ _ . _ _ . , _ _. _ _ - _ , _ - - ._- _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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Table IV-2

RESULTS OF ACCIDENT ANALYSIS

Site Boundary .

Doses, Millirem Man-Rem ,

Event Class Accident or Release Thyroid Whole Body

-3
1 2 Minor release of primary fluid 3x10~ 5x10 0.03 |

-5
2 3 Gas decay tank - 10% contents % 10 1 10~ 8x10~ !

3 4 Failed fuel No Direct Release --

4 5 Failed fuel and steam 2x10~ 3x10~ 0.2
generator tube leak

-2 -3
5 6 Fuel handling accident 3x10 2.5x10 0.02

in containment

-2
6 7 Fuel handling accident - 8x10~ 6x10 0.5 i

fuel building
;

2 -2
7 8 Gas decay tank - 100% 4 10~ 1x10 8x10 j

contents

-3
8 8 Steam line break 6x10~ 2x10~ 1x10 ;

!

-2 -2
9 8 Steam generator tube 6x10 6x10 0.5

break

~1 ~1
10 8 Control rod ejection - 5% 3x10 2x10 1 |

gap release i

11 8 Loss of coolant-large pipe 6 3 20 |
break j

i
i

|
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V. ALTERNATIVES ;

,

A. Power Requirements and Alternate Methods of Providing Power

f1. The Need for Power

Section 2.1.4 of the original Environmental Report described the extremely
rapid growth -- one of the largest in the country -- of the power demand |
in the FP&L system. Practically the entire southern portion of the Florida ;

Peninsula is critically short of the electrical power necessary to ade- |
quately and reliably meet projected future power demands and to remedy ,

currently inadequate reserve margins. The present situation with regard to |
the demand for electrical power was accurately summarized in a recent ;

article appearing in the August 27, 1971 edition of The Miami Herald which
concluded that, "If the demand for power continues to outstrip available
supplies at the present rate, the inevitable result will be a succession
of forced power cutbacks, brownouts and occasional blackouts."

Table V-1 lists the peak load and generating capability for the Applicant's
system for the period 1961 to 1970 and the projected peak load and generating
capability for the period 1971-1975.

The excess of generating capability over peak load is called " reserve".
Adequate reserve capability is necessary to cover a variety of contingencies
such as actual load being greater than forecast, and equipment, plant and
transmission outages for maintenance. A reserve adequate to meet such con-
tingencies is generally considered to be 15% to 25% of the peak load.

Examination of Table V-1 will show that for the year 1971 the maximum peak-
load experienced was 5635 MW while the actual generating capability of
the Applicant's system was 6013 MW. This resulted in an actual reserve of
378 MW for a margin of 6.7% in excess of peak load. In 1974 it is anticipated
that the maximum peak load will be 8100 MW while generating capability, with-
out Hutchinson Island Unit #1, will increase to only 8713 MW. This will
provide a reserve of 613 MW and a margin of only 7.6%. With Hutchinson
Island Unit #1 on line and on schedule, a reserve of 18.1% will be obtained.
In the past, the peak loads of the calendar year for Applicant's system
occurred in the summer. However, experience indicates that peaks reached
the following January or February are even higher than the previous year's
peak. An indication of the critical nature of the available power supply
is demonstrated by the necessity to curtail loads in recent years. The
-Applicant already relies heavily on automatic load shedding to restrict
the disruption of electric service during system disturbances. If during
1974 (without Hutchinson Island) only the largest Turkey Point generating
unit of 760 MW became inoperable or there were' transmission line outages
for this unit, a negative reserve of 147 MW would exist resulting in the
inability of Applicant to provide adequate service at less than peak load.
With the largest fossil plant out, instead of a nuclear plant, the reserve
left would be 194 MW, or a safety margin of less than 2-1/2%.

In commenting on aspects of the implementing procedures of the proposed
'

amendments to Appendix D of the Atomic Energy Commission's procedures for
implementing the National Environmental Policy Act of 1969, John N. Nassikas,-

Chairman of the Federal Power Commission, by letter dated August 31, 1971,
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j to James R. Schlesinger, Chairman of the Atomic Energy Commission, com-
;) mented on the probably negative reserve for the summer of 1972 and antici- '

pated the frequent service interruptions which would occur. It was ob-
served that " additional delays of new power plants which would be physically
ready for service will almost invariably have serious consequences adverse
to the public interest, including detriment to the environment." The
detriment to the environment, of course, would be by outages affecting
water and waste treatment plants, industrial treatment facilities, and the
like. It is further submitted that predictions of service interruption
for 1972 clearly hold true for 1974, considering the similarity of reserve
capabilities in both periods.

i

|

2. Alternative Methods of Procuring Power !

:
i

Hutchinson Island Unit #1 is needed to furnish power in 1974. It is there-
fore necessary to consider whether any alternatives would be available in

t1974 in the event Unit #1 were delayed. These alternatives are:
,

a. Transmission From Other Florida Power Systems I

The alternative of purchasing power from outside sources is not available
to the Applicant, because of the low reserves of all neighboring systems.
The Applicant cannot depend on securing its power from other companies in

lFlorida as is evident from the following table taken from The Miami Herald. ,

4

1971 1971
Capacity Reserves !Company (Megawatts) (Percent) !

Florida Power & Light Company 6,013 1.7 I

Florida Power Corporation 2,634 11.1
Tampa Electric Company 1,825 41.9
Jacksonville Electric 966 -1.1
Orlando Utilities 361 12.5
Lakeland Municipal 260 78.1

,

Tallahassee Municipal 240 43.7

TOTAL 12,299 10.0 ,

!
l

;

All evidence indicates that the situation may become slightly less critical .

but will not greatly improve for 5 to 10 years. At present, of the in- ,

vestor utilities only Tampa Electric has adequate reserves, and its' entire I

capacity is relatively low. Problems also exist with maintaining any ;
interconnection in the Florida group of utilities. 1The report reviewing j
the Florida power supply situation prepared by the Bureau of Power of the j
Federal-Power Commission in 1970 made the following comment with regard i
to weaknesses existing in transmission ties; "Past performances.have {
demonstrated the likelihood that connections in the northern part of the
Florida Peninsula, in the general vicinity of Suwanee, Fort White, and
Silver Springs in'the Florida Power Corporation's system, will open under
power swings which accompany most network disturbances." Note: Figures
for capacities and reserves as given above and in Table V-1 were derived
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at different times based on peaks and capabilities projected at the time
'

of preparation.

b. Transmission From Areas Outside Florida
.

To go beyond Florida to Georgia or Alabama would not provide a satisfactory
solution because reserve capacities are not high in either of those states. ;

The long transmission lines that would be required for out-of-state purchases ;
'

of power would be, of course, subject to normal transmission losses and
to natural hazards such as hurricanes and tornadoes. Moreover, transmission
lines of the required type will not be available in the near future.

In recent comments on power requirements in Florida, the Federal Power ;

Commission (letter of Chairman, FPC, to Chairman, AEC, July 2, 1971) stated: |

"Furthermore, the distance from Miami to the Florida-Georgia
state boundary is approximately 400 miles and, according to
the Southeastern Electric Reliability Council's Apr$1 1, 1971,
submission of its Coordinated Bulk Power Supply Program
1971-1980 in response to FPC Order No. 383-2, it may be as
late as 1980 before 500-kilovolt EHV interconnections, |

presently estimated or projected, are in operation. In the

meanwhile, existing low voltage interconnections between the i

subregions are inadequate for importing sufficient amounts of
power in the event of major generation deficiencies within

1

the State of Florida during peak load conditions." |

Since power supplies are not available from others, the Applicant must !

generate its own. ;

c. Other Methods of Generation
!

No other new plants can be put into operation by 1974. Fossil fuel-fired >

plants require an estimated 5 years to complete and an alternative nuclear '

generating plant would require an even longer time.

Peaking Units

Gas turbine peaking units which could be installed by 1974 are not acceptable
alternatives for a base load plant such as Hutchinson Island Unit #1. As
shown in Figure V-1, the Applicant has installed 888 Mwe and will have in-
stalled by 1974 a total of 1332 Mwe of these units. Experience has shown
that gas turbines are not suited for carrying base loads. Gas turbine ;

capacity beyond that already planned for the system would be required to
'

operate for more hours than would normally be the case for gas turbines
intended solely for peaking capacity. Especially when base loaded,
maintenance is much more often required than for other types of generating ,

units. Since service maintenance time keeps the turbine off-line to some :

extent, a system cannot rely heavily on peaking load units to carry its
base load. In addition, fuel costs are high, and this increased cost, |
along with raintenance costs is passed on to the consumer. Gas turbines !

( would have a lower capital cost (estimated to be $90.00 per kw excluding ,

-( transmission) than Hutchinson Island Unit #1 (estimated to be $250.00 per .|
kw when completed excluding transmission). However, gas turbines would .|
have a much higher production cost (about 25 mills per kwh based on use of j
liquid fuel at 90c/MBtu, a fixed charge rate of 17%, and 1500 hours per
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year operation as compared to approximately 8.1 mills per kwh for Hutchin- '

son Island Unit #1). As a result of the significantly higher operating '

costs, total system costs will be greater if a gas turbine alternative
vwere installed.

i
Fossil Units '

As previously discussed, the necessity for meeting the 1974 load require-
,

ments forecloses the installation of fossil units because of the five years '

required to get these units on the line. However, the selection of a

nuclear unit rather than a fossil unit for Hutchinson Island was based on
the following reasons. ;

A large gas-fired unit was not possible because adequate supplies of gas
are not available in South Florida. FP&L has found it impossible to
expand its gas supplies in the last few years. To install a gas-fired
unit, it would first be necessary to find an-assured long-term supply of
gas at some field. Since present gas lines into Florida are of inadequate

;

capacity, Federal approval for new lines would be necessary and these lines
would have to be built. The time required for these operations, even if ;

the gas were available, makes this alternative unacceptable. ;

t

The availability of fuel oil is better, but unfortunately, the supply of |
low-sulfur fuel oil is limited. The continuing political disturbances ;

in the Far East pose a threat to both availability and cost. Delay and ;
uncertainty plague the Alaskan North Slope fields and pipeline. Another |

Florida utility, The Jacksonville Electric Authority, has suddenly found
that its cost per barrel of low-sulfur fuel oil jumped from $1.90 per '

barrel under a recently expired contract to $3.94 per barrel quoted for i

new supplies.2 j
.

Of the fossil fuels, coal is the most costly due to the distance of the
source of supply. Low-sulfur coal is in extremely short supply and even
were it available, particulate and gaseous releases from coal plants are i

much greater than from oil or gas burning plants. Considerable research
is underway to develop methods to reduce stack emissions from coal plants.
These investigatiens are making progress and may ultimately be successful,
but at present, the problem of stack emissions is important. |

An idea of what is involved in a coal generation system can be derived from
the practice of another Florida utility, Tampa Electric Company is the
only utility in the State which relies heavily on coal. Their first major ;

coal unit started in 1954 and 86.8 percent of their generation is now from
this fuel. As descrlbed in their company magazine,3 the coal is mined in

,

western Kentucky, shipped down the Ohio and Mississippi on river barges, j

and transshipped at New Orleans to large ocean-going barges to cross the ;

Gulf. A bulk product backhaul arrangement is important to the system's (
economy and success. The total shipping distance is 1,600 miles. The

,

system has been quite successful for Tampa Electric. The Hutchinson Island I
area is by no means as suitable for such shipping as it is 400 to 500 miles |
farther by sea from New Orleans than is Tanpa, and while the Tampa port
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facilities ship considerable quantities of phosphate and other bulk com-
modities, the Ft. Pierce area produces no quantities of bulk materials
suitable for backhaul freight. The lack of backhaul freight might as much
as double barge transportation costs. Coal costs at Hutchinson Island
would then be higher than in Tampa due to increased freight charges.

While a coal based generating system has evidently been quite successful
in Tampa, the increased freight costs and the necessity of establishing a
rather complex and expensive transportation system do not make it economi-
cally attractive.

FP&L's policy on generation is to build a balanced system in which generation '

capacity will be divided between-fossil, nuclear, and gas turbine plants. '

With a continually expanding system, each planned addition must be con-
sidered from the standpoint of its economics, its proposed environmental ,

impact, its reliability and optimum utilization of natural resources. The
nuclear alternative permits avoidance of complete reliance on a one-fuel ;
system with the attendant future uncertainties concerning the development

'

of satisfactory emission controls, and long-term fuel supply.

No additional power can be made available by deferring retirement of older
stations, as all present units are to remain in service.

'B. Heat Dissipation Alternatives

) As discussed in the original Environmental Report the possible alternative
j heat dissipation systems could be considered to include:

,

1. Dry cooling towers 1

2. Wet cooling towers - mechanical draft
t

3. Wet cooling towers - natural draft -

r

4. Spray ponds and power spray modules ,

S. Once through cooling

a. With intake from the Indian River, discharge to the ocean

b. With ocean intake and discharge
i

These alternatives can be considered in order.
,

Dry Cooling Towers

The dry cooling tower, which is similar in itn mode of operation to an
automobile radiator, is as yet undeveloped except in quite small sizes.
In line with sound engineering practice, the Hutchinson Island units only j
employ components whose performance has been proven in sizes at least i

comparable to those to be used. It might also be noted that the dry. !
!

cooling tower, because it can only approach the dry bulb temperature of
the~ air, and not the wet bulb temperature, cools so inefficiently that i
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a different turbine would have to be designed and built to operate on the |
much worse condenser condition which the warmer cooling water would provide.
Dry cooling towers would then result in a less efficient cooling system; )
but, also, of more importance, a long and expensive research and develop- '

ment program would be required to bring the dry cooling tower system to
the stage of development necessary for its adoption. Such a development
program, even if its success was assured, was not within the proper scope
of plant procurement and the alternate was dropped from consideration.

Wet Cooling Towers i

FP&L had commissioned an in-depth study of wet cooling towers for its
Turkey Point nuclear plants. The important conclusions from this study
apply equally to a Hutchinson Island installation.

The thermodynamic performance of cooling towers is sufficiently well known
so that their behavior can be predicted. It could be determined that if
mechanical draft towers were employed at Hutchinson Island, an installation
10 times the size of the largest known salt water facility in service would
be required. For natural draft, hyperbolic towers, three units, each 500
feet in height, would be necessary. The manufacturers were in agreement
that either mechanical draft or hyperbolic towers could be constructed to
withstand winds of hurricane force up to 140 mph. Materials of construction
and methods of inhibiting marine growth on the wetted surfaces were thought
to present difficult but not insoluble problems.

The major dif ficulty with mechanical cooling towers was with drif t. Simply
defined, drift refers to the water carried up the stack in fine droplets and
released to the atmosphere. In salt water cooling towers these droplets
contain salt. The problems are: (1) how much salt comes out of the cooling
towers, (2) what is the size of the area over which this salt is deposited,
and (3) what effect does the salt have upon the surrounding environment,
including plant and animal life, and soil and structures of the area. The
cooling tower suppliers are willing to guarantee a maximum limit of drift
from their equipment; however, the industry possesses no accurate standard
method for experimentally measuring drift, and therefore present drift
guarantees are probably not too meaningful, particularly at low values.
The significant problem is that even when operating within the guaranteed
drift values for currently operating towers, the amount of salt which would
come out of the Hutchinson Island cooling towers is calculated to be from
10 to 200 tons per day and potential area deposition rates are prohibitively
high. Prior to building a salt water cooling tower as large as that re-
quired for Hutchinson Island, substantial research, development, and pro-
totype testing would be required. -There is no such research, development
and testing being carried out at this time. FP&L intends to begin testing
of salt water cooling tower behavior at their Turkey Point site but critical
data may not be available from the program for two to four years.

Hyperbolic, or natural draft, cooling towers are believed to produce
acceptable drift, but their costs, as will be seen later, are excessive.

'l
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Spray Ponds

Concerning sprayed cooling ponds, these systems have been used with fresh |
water for more than half a century for power plant and industrial cooling,
with the majority of spray installations having been put in service decades
ago. Spray cooling is basically a form of evaporative cooling. The water
to be cooled is sprayed into the air in droplets providing a large surface
area in contact with the air. The lower limit of cooling by a spray system ;

is the wet bulb temperature of the air; however, a close approach to the
wet bulb temperature is not generally practical.

,

A large area is required for a spray pond. Various handbooks and manu-
facturer's data show that the pond surface area required is 2 to 10 square
feet for each gpm of flow, depending on pond shape and size, climatic *

conditions, air lanes, etc. On this basis, a total area of 1,060,000 to
5,300,000 square feet would be required. No spray ponds of such large size
are known. A tremendous amount of piping would be required to distribute
the water to this large number of nozzles. The power required by the pumps
for the system would be on the order of 10,000 to 15,000 horsepower.
Engineering handbooks state that typical spray pond installations experi- |
ence large losses due to fine droplets being carried away by the wind (drift). i

They further state that these losses can equal or even exceed evaporation i
losses. This represent.e a drift loss exceeding 1% of the condenser flow

.

rate. (This amount of drift is 10 times higher than the nominal drift from- t

a mechanical draft cooling tower.) i

Spray ponds using salt water would probably be unacceptable because of the
large amount of salt which would be put into the air by drift. No spray >

cooling pond, for utility or industrial service, that utilizes sea water
is known. ;

t

:
A recent modification of the cooling pond concept is the power spray module i

(PSM) such as is manufactured by the Ceramic Cooling Tower Company of Fort *

Worth, Texas. The power spray module consists of a pump, spray nozzles a

with interconnecting piping, and plastic floats. In operation, the unit {
floats in a canal, pond, or other body of water with only the tops of the ;

floats, the pump motor, and the four spray nozzles exposed above the sur- '

face of the water. The pump draws water from the canal about two feet
below the surface and pumps it to the nozzles where it is. sprayed into the

.

air. |

There are several important differences between such a spray module and.a j
conventional spray cooling system. The spray module does not require the

-

large amount of fixed piping which carried water to the many spray heads
in a conventional system. However, there is the attendant disadvantage :
that the cooled spray continually mixes with the water being cooled, there- |
by reducing the bulk water temperature, and as a result the heat dissipation

,

capability of each succeeding downstream unit is slightly reduced. :

After a study of the available information and a visit to the manufacturer,
5the referenced report drew the following conclusions, among others:

--- "No PSM has ever been designed or built for salt water service."
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() "--- There has been no long-term continuous operation of a PSM in
fresh or salt water to prove the reliability of the motor-pump

'
assembly or its components, especially the bearings. While this
is a simple device, a high degree of operational reliability and

'low maintenance must be proven."

"--- Structural adequacy of the unit under severe wave action has not .

been determined."
?

I
"--- Drift represents a real problem area. Questions which must be |

answered are: how much salt is dispersed into the air by the drift, |
over what area is the salt deposited, and what effect does the salt {
have upon the surrounding environment?"

Conventional sprayed cooling ponds were not acceptable because of tneir -

cost and complexity as regards pumps and piping, but of more importance
was the tremendous amount of salt drift released by them. The power spray
module is of doubtful utility because of the complete lack of experience
with it in large sizas and in salt water. In addition, hurricanes and :
high water might be extremely destructive to the modules, but there is t

no information on such effects.
.

To summarize, the mechanical draft cooling towers and the spray ponds both
presented the major problem of excessive salt spray. While the approxi-
mate two mile distance to the mainland might be sufficient to prevent |

O damage there, there is as yet no evidence to support this. Damage to
neighboring parts of the island would be quite probable. A further con-

,

sideration is that any cooling tower system using salt water would have
,

to be a once through system to avoid the excessive concentration of salt i

and related blowdown problems which would be associated with closed circuit
'

cooling. The problem of damage to entrained biota in the cooling system
would be worse as any plankton or eggs in the cooling water would not only ,

pass through the condenser but also the cooling towers when additional
mechanical damage would be probable. The only advantage which can be |
claimed for the cooling towers is the lower temperature of the discharge.
However, there is no evidence that these slightly lower temperatures would ;

provide any actual improvement over the present system as regards environ- ,

mental effects. There is not sufficient space available on Hutchinson
Island.to accommodate the spray ponds. The natural draft towers would also '

be crowded in the Island and would have a considerable visual impact if ;

placed at the plant site. Three large towers, 500 feet high, or two and ;

a half times as high as the largest major plant structure, would be visible
~

from a large area of the mainland and most of the Island. It is doubtful -1

that they would be aesthetically acceptable. Considerable resentment among
the local people could be expected. ;

I

None of the alternatives discussed appeared to offer any advantage over
the once through cooling system as regards environmental impact. Ti.c
mechanical draft cooling towers showed potential for unacceptable damage
to the environment. Detailed design and cost studies, therefore, have
not been made. The-designs would depend on the maximum release temperature
set for the cooling water. If a maximum release temperature of 90 F is

(
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7s ,() assumed, costs of a cooling system at Hutchinson Island can be interpolated
approximately from more detailed studies made at Turkey Point as follows: i

,

Mechanical draft towers $15,125,000
Natural draft towers $19,690,000

Once Through Cooling

The once through cooling systems considered are (1) the earlier version
based on taking cooling water from the Indian River and discharging it to
the ocean, and (2) the present design in which water is taken from, and
released to the ocean. The first version was discarded as described in
Section 2.3.6. of the original Environmental Report because of possible
hazards to the ecology of the Indian River. The present system takes
its water from and discharges into an area which is both low in nutrients
and biota. The estimated costs for these two versions of the cooling water

system are:

Indian River to Ocean S 3,340,000

Ocean to Ocean $13,138,000

The ocean to ocean system, while considerably more expensive, justifies
its cost in protecting the environment by assuring minimum damage to the
aquatic biota. The spread between the cost of the mechanical cooling
towers and the once-through, ocean to ocean system is not great enough ,

to be the controlling factor. The selection of the once-through system
was made to prevent salt spray damage and for the other reasons discussed.

!

[

,

I

!

!
!
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TABLE V-1

) FLORIDA POWER 6 LIGHT COMPANY
SUMMER PEAK LOADS, CAPABILITIES AND RESERVES

(Capability is Summer Peak Capability)

Peak Load
Gross Reserve With,

15-Min. % ' Capability Reserve Largest. Largest Unit Out Gas Turbine
Year MW Incr. MW MW % Unit MW % MW % Capability

1961 1636 13.9 1963 327 20.0 225 102 6.2
1962 1874 14.5 2263 389 20.8 300 89 4.7
1963 2163 15.4 2538 375 17.3 300 75 3.5
1964 2419 11.8 2938 519 21.5 400 119 4.9
1965 2693 11.3 3597 904 33.6 400 504 18.7

1966 3038 12.8 3498 460 15.1 400 60 2.0
7 1967 3338 9.9 3898 560 16.8 400 160 4.8
C 1968 4004 20.0 4298 294 7.3 400 (106) (2.6)

1969 4563 14.0 5125 562 12.3 400 162 3.6
1970 5230 14.6 5569 339 6.4 400 (61) (1.2) 444 8.0

1971 5635 7.7 6013 378 6.7 400 (22) 888 14.8

1972 6500 11.5 8313 1813 27.9 728 1085 16.7 1332 16.0
(Turkey Point #3 - 760/728 MW - 1/72)
(Turkey Point #4 - 760/728 MW - 6/72)
(Sanford #4 - 419/400 MW - 4/72)
(Lauderdale Gas Turbines - 444 MW - 6/72)

1973 7250 11.7 8713 1463 20.2 728 735 10.1 1332 15.3
(Sanford #5 - 419/400 MW - 1/73)

1974 8100 11.7 9563 1463 18.1 850 613 -7.6 1332 13.9
(Hutchinson Island #1 - 890/850 MW - 5/74)

Notes: Capability shown is Winter Gross / Summer Gross - MW.
x

Capability does not reflect Turkey Point curtailment. H

w
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VI. BENEFIT-COST ANALYSIS
i
i

A. Alternatives i

The design of the Hutchinson Island Unit #1 is believed at this time to
be that which will be ultimately completed and licensed. Modifications
to this design are not foreclosed but there are no alternative subsystems ,

now being recommended, considered or designed. I

Thermal dissipation by means of an ocean intake and discharge is believed
to be optimum due to the limited opportunity for damage to marine biota.
This system's freedom from other environmental effects is considered
superior to the previous concept in which the cooling water was removed
from the Indian River. No system is presently known which would be
superior to it. *

Concerning the release of radioactivity and other possible detrimental ;

effects to air and water, although no available facts indicate the need
for modifications to the present waste handling systems, modifications {
can be made if information becomes available which would indicate the -;
advisability of such changes. At present, however, no modifications are i
in process. ,r

Since no specific alternatives are under consideration, the only reactor f
system discussed herein is that now under construction.

IB. Benefits j

1. Power
,

:

The power benefits have been calculated as suggested in the preliminary |
Guide to the Preparation of Benefit-Cost Analyses and are based on the !

following: i

The Hutchinson Island Nuclear Unit has a capability of 833 Mwe net, and is
'expected to operate at an 80% capacity f actor when considered at full pro-

duction. It will have a lifetime for amortization purposes of 40 years.
It is expected that during the first year, 1974, because of startup during
the middle of the year and because of the normal startup dif ficulties, power
production will only be 25% of full production. For the next 20 years
operation will be at full production. The following 10 years will be at i

75% of this.and the last nine years at 50%. The equation provided in
the Guide:

M Y S :" '

Present value of Power Benefits = :)[]
n=1 R" {

;

has been employed to calculate the power benefits and the 8% discount
rate reconmended for consistency in calculations has been used. The [
average sales price per kwh in 1970 was S.018. This price has been used ;
in the calculation. The symbols employed are as follows*

|
:
1

t
i
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i

amortization period for plant, 40 years ;M =

net power output minus transmission and distribution _ losses iY =
n

and Company use (external to plant) for year, n, based on
'

system experience for 1970.
;

average sale price in $ per kwh, $.018S =
t

t

;discount factor for year, n, R=1 + d when d is the averageR =

'discount rate assumed at 8% as recommended by the Guide.

Based on the above, the present value of the power to be generated by the
Hutchinson Island Plant during its lifetime is: j

$1,012,000,000

This amount, for the total electrical power to be produced and sold would ;

be divided as 51% for residental use, 31% for commercial use, and 18% for
'

industrial and other uses if the experience for the year 1970 was followed |

through the life of the reactor.

2. Environmental Enhancement i

I
'

Operation of the Hutchinson Island Nuclear Unit will result in the enhance-
ment of the environment in several ways, as has been discussed in more ;

detail in the original Report. Unfortunately, these improvements cannot ;
'

be quantified but should, however, be placed on the record. {

!

a. Recreation

Two miles of beach will be preserved for the public use as a picnic area,
'

,

for swimming, boating, scuba diving, etc. This beach will become of
increasing importance as development of Hutchinson Island continues. !

fb. Wilderness Area

The plant site area will be preserved in its natural state and kept safe f
from the encroachment of housing and other developments. ;

1

c. Taxes !

The amount of taxes to be paid to the County have not as yet been determined
but are sure to be of such amount as to be of considerable assistance to ,

County finances and to make possible improvements in County services. )

i
C. Costs i

Generating Costs

The generating cost has also been calculated from a formula suggested by
the Guide:

b"f
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M L +0 1 P Mn
}{}

" "Present Value Generating Cost = C + D + )[[ +
(''g n=l+J Rn n=1 R" ;

V
whe re, in addition to the previous symbols:

Total capital outlay when plant begins operation $200,000,000C =

Additional capital required by alternative N.A.D =

Years of delay due to adoption of alternative N.A.L = ,

i

Years counted from start of full operation N.A.J =

Replacement power purchased in year, n N.A.P =
n

Cost per kwh of replacement power N.A.M '=
n

O = Yearly operating and maintenance cost plusn
nuclear insurance in year, n 18,100,000 i

L = Total fuel cycle cost per year, equilibriumn
in year, n 10,000,000

However, since no reason for modification of the plant after startup can
be foreseen at this time, those factors covering replacement power and down-
time for backfitting can be removed and the equation then becomes: !

Ln+0
Present Value Generating Cost = C + M}]

n

n=1 Rn

Here again the 8% discount for present value calculations was employed and
the 40 year history was considered to be that given above.

'

On this basis, the present value generating cost for the life of the reactor
is: '

$507,800,000

Environmental Costs

'1. Heat Discharge to Water Body

As given in the original Report (Table 2.3.6-2) the catch of fish in the
Atlantic Ocean in the area during 1970 was:

i
Total catch 2,941,134 lbs |

Value $575,798

or 19.5c/lb. The area in which these fish were caught is not precisely
defined but can be taken conservatively as an area having a length equal to ;

one-half the distance to the nearest important fishing port to the south e

(Stuart) plus one-half the distance to the next important port to the north
(Vero Beach). The total of these distances is 10 miles. The width of the ;

area can be taken as the average distance to the 10 f athom line or 6 2/3

.

F

,

i

*
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miles. About 86% of the fish reported were caught in shelf waters, that
is, within the 10 fathom line (p. 43).* The conservative catch area, then,
is 10 x 6 2/3 = 66.6 sq. miles, or 42,600 acres. The area of the 1.5F ;

isotherm from the discharge is 400 acres and for the 3F isotherm, 25
acres (p. 32). These isotherms are 0.94% and 0.06% of the catch area. ;

No evidence is known which indicates any important damage to fish or fish
,

nutrients at a AT of 1.5F. Damage at 3F under Hutchinson Island conditions i

is equally doubtful. Even if damage were possible at a 3F AT, the area
,

involved is so small that even if all the fish within this area were de- '

stroyed, their annual value would be: !

$575,798 x .0006 = $346

However, this destruction is not considered credible.

iAs will be seen from Figure 2.3.3-3 of the original Report, the 1.5F
plume is 1 1/2 miles in length while the 3F plume is 1/3 miles long.

,Even if the 3F differential acted as a barrier, the migration path is the |
width of the 10 fathom shelf, or 6 2/3 miles, so that the 3F plume is
only 5.2% of the path. This could hardly act as a barrier even if the
temperature were high enough to actually deflect fish.

The capacity of the receiving water body, the Atlantic Ocean, is so large
that the effect on it of the heat released and the small changes in oxygen
content are negligible. It has been estimated (p. 28) that . the amount of
cooling water pumped through the plant at maximum capacity in one year is
one one-hundred-millionth of the volume of the ocean into which it. discharges.

2. Mechanical Effects on the Water Body ,

After a study of the area, the nature of the sea bottom in the discharge !

area, and the available literature on mechanical damage to marine organisms i
passing through the condenser system, the original Environmental Report
concluded (p. 48) that:

!

" Assuming the worst case, i.e., complete destruction j
of all entrained organisms, the impact on the environ-
ment would be negligible; first, because of the barren

,

nature of the water to begin with and second, because
only a small volume of the offshore water will be used
for cooling."

;

!

i

* Page and table numbers given in parenthesis refer to the original
Environmental Report.

|

$
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"Since the low plankton counts in the water are due to
nutrient limitations and because there will be species() of organisms not affected by entrainment the ecological
system will re-establish its equilibrium within a short
distance of the end of the outfall. Such recoveries have
been observed in several systems.13, 14, 15, 17, 19, 22, 23, 24"

"The ef fects on the entrained organisms inventory in the
area was concluded to be negligible."

Studies are underway which will develop information from which special
fish protective devices for the cooling water intake can be designed.
It is expected that highly efficient protective devices will be developed
but predicting the efficiency of these devices is not yet possible.

From the plant design there is no reason to believe thct there will be any
increase in turbidity in the water discharged f rom the plant.

3. Chemical Discharge to the Water Body

At the present state of design and construction of the Hutchinson Island
Plant the details of the chemical discharge treatment system and the. quantities
of chemicals to be discharged have not been precisely determined. The chem-
ical waste system is described in Section 2.3.4 of the original Report. It

is similar to the Turkey Point Units 3 and 4 systems, except that coagulation
is not necessary at Hutchinson Island. Because of the similarity, approximate
but indicative numbers can be derived on the quantities and concentrations
of chemical releases at Hutchinson Island.

The major chemical releases will be from the demineralizer regeneration
chemicals, sodium hydroxide and sulfuric acid. The maximum possible
release would be caused by the demineralizers running at full capacity
continuously, a highly unlikely situation. By extrapolating from Turkey
Point requirements, the discharge would amount to 13,400 lbs. of sodium
sulfate equivalent per day. The actual compounds released would be those
exchanged on the demineralizer resins and would be high in calcium, but
the sodium sulfate equivalent can be taken as indicative of the quantity
released. As discussed in the original Report, the chemical effluents are
held in a retaining basin and adjusted to a pH between 6.0 and 8.5. After
the insoluble materials have settled, the clear liquid is discharged to
the cooling water circuit for dilution before entering the sea. At a
circulating water flow of 530,000 gpm, or 763,000,000 gallons per day, the
13,400 lbs of chemicals would be diluted to a concentration of 2.1 ppm. As
this discharge would be entering seawater with a solids content of 33,000 ppm,
or 16,000 times this concentration, the effects under these maximum conditions
are negligible. The actual discharges would be considerably lower than those
given above, as the demineralizer will not operate at full capacity continuously.
Also the actual discharge would contain a large proportion of calcium salts.
These would have limited solubility and would remain in the settling basin
for ultimate removal and burial.

Vl-5
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4. Consumption of Water

The only fresh water used will be secured from the City of Ft. Pierce
Municipal Water System whose wells have no known limitation on supply. !

t

5. Chemical Discharge to Ambient Air !

:

No chemicals are expected to be released to the air nor will odors be ;
generated.

,

!

6. Salt Discharge f rom Cooling Towers i

Such towers will not be used. !
,

7. Chemical Contamination of Ground Water (excluding salt)

As the only discharge is to the sea, such contamination cannot occur.

(Ground water under the site is saline.)

8. Radionuclides Discharged to Water Body i

i

The possibility that people who use the water for recreational purposes
near the point of effluent discharge may receive some radiation exposure
from the radionuclides that are released has been considered. These people

,

would include those engaged in in-water activities, such as swimmers or
scuba divers, and others engaged in above-water activities, such as water

;

skiers, fishermen and boat users. An evaluation has been made of the radio- '

["' logical cost to recreational water users in the vicinity of the Hutchinson '

* Island unit. The two mile beach which f ronts the facility is used, on the ,

average, by about ten people for 3 hours _a day. These figures for this
rather limited use are based upon observations made by people stationed at
the site.

r
i

e

Doses were calculated, conservatively assuming that the recreational water !
user (s) were exposed to the annual average radioactive concentrations in
the circulating water discharge for two hours every day of the year. These i

concentrations are given in Table 2.3.7-1 (p. 61) of the original Report. '

An " infinite-cloud" of radiation was assumed in determining the dose to a *

person participating in in-water activities. The dose was calculated to be
less than one-tenth of a mrem /yr and is actually slightly less than would [
be received from radioactivity normally present in seawater, mainly potassium- '

40. For a person engaged in above-water activities, a " slab model" calcula- !

tional technique was used. Again, the resulting dose was found to be less
,

than one-tenth of a mrem /yr. Doses of this magnitude will have essentially |no biological impact upon an individual. Furthermore, since the waters off- -i
shore of the Hutchinson Island unit will not be used by many people for j
recreational purposes, the integrated dose (man-rem) is also expected to be
extremely small. Based on the ten people using these waters two hours each
' day of the year for recreational purposes, the integrated dose resulting from
discharged radionuclides would be less than one-thousandth (10-3) of a man-

trem per year.
I

.

k
i

,

f
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Because of the extremely low coses, both to individuals and to the population,
it is concluded that the radiological cost from recreational uses of the waters

Ioffshore of Hutchinson Island is insignificant.

J

A discussion of radiation pathways to man and the resulting impact is presented ,

in Section 2.3.7.3 of the original Report. Attention is given to the aquatic
'

;

food chain and the subsequent ingestion of seafood. Direct ingestion of sea-
water is obviously of no concern since its salt content precludes its use as
a supply of drinking water.

.The yearly radiation dose to a person resulting from the consumption of fish

.has been calculated. This includes the dose from both fin and shellfish. It

was assumed that 25% of the fish caught and then ingested consisted of fish
that were previously exposed to the average radioactive concentrations of the
facility's circulating water discharge. This percentage is conservative since
of fshore marine life is minimal, and such benthic marine life as exists is
not of commercial importance. Appropriate reconcentration factors were used
to account for the concentration of radionuclides in the food chain, including
exposure of the fish to radioactivity higher than normally found in seawater.
The resulting dose to an individual person has been estimated to be approximately
3 mrem /yr.

An estimate of the man-rem dose to the population resulting from ingested ;

seafood is much more difficult to make than that to an individual person.
,

The population within approximately 5 miles of the site is very small. From
'

about 5-10 miles the population is approximately 60,000. The population j
'

within 10 miles of the plant is used to estimate the man-rem dose. It should
be noted that 50 miles is not used as is normally done when calculating the
man-rem dose from atmospheric releases of activity. For atmospheric releases,
some activity will indeed be carried out to 50 miles. Concerning the man-rem r

dose from seafood ingestion, it is obvious that most of the seafood ingested -l
within 10 miles of the plant will not be affected at all.by operation of the :
Hutchinson Island unit. The basis for the dose estimate is again taken to |
be from both fin and shellfish. It is conservatively estimated that one per- [

cent of the fish landed and subsequently ingested by the population have been
previously exposed to the concentration of radioactivity discharged to the !
ocean offshore Hutchinson Island. Based on the previously estimated dose
of 3 mrem /yr to an average individual, the following would be the man-rem j
dose: j

!

3 mrem ;
rem -

x 60,000 persons x 0.01 x-10 -3 ,

yr-person

or

I1. 8 man-rem
yr

-

r!
.VI-7 j

r

- - n , .
V



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

fH1 1

;

:

:

O Both the individual and integrated (man-rem) doses are quite small, and it ;

is thus concluded that the radiological cost to people from the ingestion !

of seafood is not significant. Further, because the marine life offshore !

of Hutchinson Island is minimal and no significant spawning areas exist i
near the proposed discharge, the environmental cost to aquatic life from
radiological discharges to the ocean is also considered to be very small. '

9. Radionuclides Discharged to Ambient Air '

During normal operation of the facility, external exposure from released
gaseous activity is expected to have hardly any effect. Based on the |
gaseous releases listed in Table 2.3.7.1 (p. 62) of the original Report, I
the dose to a person standing at the plant boundary for a year would be (
slightly greater than half a mrem. The annual dose from released gaseous '

activity to a person standing on the west bank of the Indian River would !

be even lower, about a quarter of a mrem per year. These are obviously j
conservative dose estimates, since they assume a person remains at one !

place for a whole year. However, the estimates do clearly indicate that [
the radiological cost to a person from the discharge of radionuclides to

'

the ambient air is extremely small.

!

A calculation of the integrated dose out to fifty miles (man-rem) has been
'

made. The population within this distance receives approximately two and
one-half man-rem /yr. This is an extremely low value and it can be con- e

cluded that the radiological cost to the population from the discharge of :

g radionuclides to the ambient air is negligible.

NJ
Other than noble gases, the release of radionuclides to ambient air is !

expected to be essentially zero. Thus, it is not anticipated that ;

deposition of radioactivity will take place on vegetation and soil. This !

in turn precludes concern for radionuclide accumulation in foods or its |

uptake in plants and animals. -|

;

10. Radionuclide Contamination of Ground Water ,

-!

Consideration has been given to the possibility of contaminating ground I

water with radionuclides. It is concluded that the potential for such i
contamination is essentially non-existent.

,

!

Radioactive liquids pose the only possible source for such ground water j
contamination. At Hutchinson Island, these liquids, after suitable !
treatment, are released to the circulating water system. The water from '

this system in turn is discharged into the Atlantic Ocean at the end of ,

'

a long discharge pipe, some 1200 ft..from the shoreline. Thus, the chance
of liquid radioactivity causing contamination of the ground water is ;
extremely remote, especially since the design of the discharge tends to i

carry any discharged water further offshore (refer to Section 2.3.3.2 of !

the original Report).
-|

'
Since ground water contaminatioa resulting from radionuclides is not
expected to occur, no environmental cost is anticipated from this potential - '

primary impact.

!

|
,
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11. Fogging and Icing

The once-through cooling system will produce no fogging. -The water surface
exposed in the cooling system canals is minute in comparison to the surface |
of the Indian River, the Atlantic Ocean, and the liutchinson Island creeks |

and swamps so that evaporation from the canal surfaces will not be an
important contributor to atmospheric moisture. Icing conditions are

_

rare at Hutchinson Island. |
.

12. Raising / Lowering of Ground Water Levels

The amount of fresh water used in primary and secondary loop make-up is so
small as to have no important effect on ground water levels.

,

13. Ambient Noise i

Noise should not be detectible beyond the restricted area.

14. Aesthetics

The aesthetics of the plant were discussed in Section 2.3.9 of the original
Report. As shown in Figure 2.1.2-1 of that Report, the plant will fit
unobtrusively into its surroundings.

15. Pre-emption of Land

9 As discussed in Section 2.3.1.1 of the original Report, most of Hutchinson
Island is at present uninhabited because of the lack of fresh water.
Development of the neighboring land will be dependent on the future i

availability of fresh water and not on the presence of the plant.

16. Impediments to Navigation i

The plant or its transmission lines will create no impediments to navigation.
-The Corps of Engineers have issued a Permit (included in Appendix B) for
the transmission line crossing of the Indian River

17. Degradation of Flood Control and Erosion

The plant has no implications for flood control. As stated in the Central- |
and South i lorida Flood Control District Permit included in Appendix C '!

the transmission line crossing "does not affect District facilities".

f
i
,

-
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APPENDIX A l'un offke tr.c UTILITi M TALLATro;
Prenai W. L'i3, O *] ( 7) -230

l' ate Novemix r 13, 1970

\
STATE OF I LO!!!D4

isOARD 0F Tr.USTIES Of Tile IN1LRNAL 1%IPROVI1*EN11 RUST IMD

mai n As.apphist m by: Florida Power and Light Company
c/o Mr. E. L. Ilivans, Chief Engineer
Post Office Box 3100
Miami, Florida 33101

f4es a pnmet undet the penviwes of s'harles 253. Ilorhti Statutes, to pctform (truin EDrIt in the naviFable mater 9 of thr blate nt Ihauta, mas
appn=ed by sand % tate e41 kneda paard of Trustees of the Internalimprewement leust Fund at the meeting r4

Penw. litt Rt tviti, this Pesmit authewues the phove named apphcant heretnafter callnd Pnmattee, to pesform such unds stiart to the
condamns emaamed herein: to install an aerial transmission line over Indian IMver
in Sections 17 and 18, Township 36 South, Hange 41 East, St. Lucie County.

.

.

4. The penpowd moth abil be done ivi the asca designated on the met ad on the re*erse side hesenf;
2. All dredpng shall be thmr en su h a mannet as to pervens or mine. dupertmn of salt and dehria and destrurthm of merir,e rewmwes m thepuhin waarts.

3. If the derdpng es bemg done in other than a mesmiered hody of facsh *aier. only sand shall t.c ecmoved. No eyone bars or s'icfl deposets shall
br daturbed or undermined by dredging ne other upcrathms pursustit to this Permat;

4. The use of draghnes or dredges witti ruster heads is prohnhoved in fresh matcr 1,6es without spvicial appsuvat m mihny from the 8. tate of I'lorada
floard of T riestern of the Internal Impnwement 1 rust I und.1he empermeable seat or strata shall nos be daturhed;

!L Wtensi remri6cd m construrtmn shall lie placed upon the adequately de ed spnil duposal esca or areas deugnat .d on said map:
6.1he maternal semperd shall be used only for the imprtaement of upland property owiicd by the Permittee and shall not 1+ solJ. I!nder no

;

citrumgances shatl the l'errmitee senmve ennte moversal than authorved by this Icymit withnut sperder approval of the F. tate of i 6. nda h<med of
Trusters of the letctnal improvement Tsust I und;

L %i fal shdi he male on the masce ude e4 the ongmal f atural ordmary or mean heyh =~ater mark. This Permit s<mveys no titit to land ne watet.
and does not const rute authority for the setlamatum of mater bottom unless liesem provided;

E I streme care shall lie escrcised to prevent any adverac or undesarable effects from this med on the property of others. This l'e*mit authnrbes
no trwauon of pansie property or rights sn psoperan

9.1hn Penme as granted suhrert to the fights of the tin;ted States m us%atac * ster,and sha'lI,e suhicct. furthes. to the ris).t e4 the puhhc in
herstmg. hathmg. fkhmg. and other oghts for w hkh purjur a the waters and suhmerged land steereimdet are hel.11.y the State. Tb s l'ctmit does not
reiw=r the l'rtminee from requwement of permit from the Lt$. Army Corps of f egmects nor from necessity of comb nner with all appkcahic locali
test ordmans.cs. and sonmg nr other segulations;

IfL Permettee,in ancptmg tins Pernut. covenants and specs to snms ly with and absde tiy the persishms and rr.nd4fkms heath and esames all
restumnhihty sm1 bahihty and spres to eve the State of I hweds floard of Trusiccie4 the intertialimprovement Trust I and hannics* finna all claims
of damage anung nus of operasmeis condutled pursuant to then Perm 4t;

ll. Thn l'crmer es granted suh ect. furtisee. to thr following sperial terms and conditums:t

If the work authorized is not completed on or before the 33th day of
November, 1973, this authorization, if not previously revoked or
specifically extended, shall cease and be null and void.

.

12. A rnpy of this Premit shall he poe.ted in a conepkunus plore em the equipmceit 1.cmg wird in the dredging operstme ne sh111 b3 senddy avattstile
los mspextmn at the pen.kct sete by all aiuty ranshtuicd tam enforcement ofhrers harmg jurpJirrum. Then l'ermit strail become effertwe penn
scrrptante by she Penmthie and sorcipe id stor escruled copy 19 the State of Ihwida Haard of Trusices of the Inscrual Insprrwement 1 rust I und.
I that Pmidms. latl4hawe. I bweda 323fn4

Accepted slos .d6k
g1473 o; g ! ORitl4 f.O ti:D Of Tet t'f.1 t i S Ol' lill IN1fRN41.
IMPROVE M8 N ' 1 Pt'5 f'l t'NDday of _.,jovember

| ~ *r*

dm44 4L /,A.D.. I, 7 0 _ 'g .

_ _ , _

f.lorida Power 6 lie t Co. ' * *'" # "' 'h I
l'I H%ffili l

r*" . s ')
Dv --. . . s.21._ J{ D I Y.-N----

, , , ,

E. L. Elvan%w a Tu J Chi U rngineer

1Ns fmemet 4 tv.t vakt imho test of owd r f 1rmsce. -t +.
T t At limd 4pCMs Dn the att .ko '.,6 s tih.

Sin g e m $*dernal Irnp* 0n ment

Al

___ _- _-_______ - - - ---
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. DEPARTl1CNT OF THE ARMYi

S '<'\ J ACKSONVILLE DIST RICT, CORPS OF E N GJ N E E R S-

], @ FEDERAL DUILDING. P. O. HOX 4970
C J ACKSONVILLE. FLORIDA 322o1

'

i'- PERMIT.

SAJSP Permi t s (70-761) District Engineer, Corps of Engineers
Jacksonville, Florida
14 January 1971

Florida Power & Light Company
P. O. Box 3100
Miami, Florida 33101

Gentlemen:

Referring to written request dated 9 November 1970 , upon the recom-

mendation of the Chief hf Engineers, and under the provisions of Section 10

of the Act of Congress approved March 3,1899 (33 U.S.C. 403), entitled

V "An act making appropriations for the construction, repair, and preservation

of certain public works on rivers and harbors, and for other purposes," you

are hereby authorized by the Secretary of the Army

to construct three aerial electric power transmission lines with a minimum
vertical clearance of 90.0 feet above mean high water across the Intracoastal
Waterway channel and 60.0 feet elsewhere,

in the Intrcccastal Waterwr Jacksonville to Miami, Indian River,

at approxiuately 7 miles north of State Road A1A (Jensen Becch) bridge, from
mainland to llutchinson Island in St. Lucie County, Florida,

in accordance with the plans and drawings attached hereto marked:

Proposed Overhead Crossing,

subject to the following conditions:

B1
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(a) That this instrument does not convey any propert y right s eit her in
real est ate or material, or any exclusive privileges; and t hat it: does not
authorize any injury to private property or invasion of private rights, or
any infringement of rederal, State or local laws or regulations, not does it
obviate the necessity of obtaining State or local assent required by law for
the st.ructure or work authorized. .

(b) Thnt the structure or work authorized herein shall be in accordance
with the plans and drawings attached hereto and construction shall he subject
to the supervision and approval of the District Engineer, Corps of Engineers,
in charge of the District in which the work is to be performed.

(c) That the District Engineer may at any time make such inspections
as he may dee:.: necessary to assure t h a t. the construct.lon or work is. performed
in accordance with the conditions of this permit. and all expenses thereof (
shall be borne by the permittee. j

i

(d) That the permittee shall comply piomptly with any lawful regulations,
g

conditions, or instructiens affecting the st ructure or work authorined herein
;

if and when issued by the Federal Water Qualit y Administration and/or the }

State water pollution control agency having jurisdiction t.o abate or prevent !

water pollutlon, including thermal or radiation pollution. Such regulations, t

conditions os instructions in effect or hereafter prescribed by the Federal i

Water Quality Administration and/or the State agency are hereby made a condition
of this permit. '

i
!(c) That the perait.tce will naintain the work authorized herein in good '

condition in accordance with the approved plans. '

i

!(f) That this permit. may, prior to the completion of the structure or
{work authorized herein, he suspended by authority of the Secretary of the 1

Army if it. is d'etermined that suspension is in the public interest.* j
!

(g) That this permit may at any time be modified by authority of the '
,

Sectetary of the Army if it is detemined that, under existing cir cumstances,
,

modification is in the public interest.* The permittee, upon receipt of a '

notice of modification, shall comply therewith ac directed by the Secretary |
of the Army or his authorized representative. j

(h) That this permit may be revoked by aut hority of the Secretcry of !
the Atmy if the permittcc iails to comply with any of its provisions or if ;

the Secretary determinen that, under the existing circumstances, such action ;

is required in the public interest.* j
,

1

(1) That any modification, suspension or revocation of this permit '

shall not he the basis for a claim for damages against the United States.

(j) That the United States shall in no way be liable for any damage
to any-structure or work authorized herein which may he caused by or renuit
f rom fut ure operations undert.aken by the Government. in t he public int erest .

B2
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(k) That no attempt shall be made by the permittee to forbid the full ;

and free une by the public of all navigable waters at or adjacent to the I
structure or work authorized by this permit,

f
!

(1) That if the' display of lights and signals on any structure or ;

work eut horized herein is not otherwise provided for by law, such lights !

and signals as may be prescribed by the United States Coast Guard shall be ;

installed and maintained by and at the expense of the permittee.

(m) That the permittee shall notify the District Engineer at wha'L time
the const ruct Jon or work will be commenced, as f ar in advance of the time of

jthe District Engineer may specify, and of its completion.
|

commencement an

L

(n) Tha t. if the structure or work herein authorized is not completed I
on or before the 31st day of December .1974 this permit, if not previously j,

revoted or specifically extended, shall cease and be null and void.
t
,

(o) That t he legal requirements of all Federal agencies be met.
1

(p) That this permit does not authorize or approve tbc construction of fparticular nu uetures, the authorization or approval of which nay require j
action by the Congress or other agencies of the Federal Government, j

(q) That all the provisions of this permit shall be binding on any
assignee or successor in interest of the permittee. !

!

(r) That if the recording of this permit is possible under applicable |State or local law, the permittee shall take such action as may be uccessary
to record this permit with the Registrar of Deeds or other appropriat.c
official charged with the responsibility for maintaining recards of title ;

;
to the interents in real property.

(s) That the permittee agree to make every reasonable of fort to
prosecute the construction of work authorized herein in a manner so as to

|
minimize any adverse impact of the construction or work on fish, wildlife

:

and natural environmental values, j

( t.) That the permittee agrees that it will prosecute the constinction I

of work authorized herein in a manner so as to minimize any degradation of ;
water quality. -j

.

(u) That the permittee will promptly comply uith any future regulations or
- instruct.f ons af f ecting work herchy authorized if and when insued in acecrdance
with law by any departmei of the Federal Government for the aid or protection
of aerial navigation.

1
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!*A judgment as to whether or not suspension, nodification or revocation is
in the public interect involves a consideration of the impact that aiy such ;

ection or the ohoence of any such action may have on factorn affecti,g the ;

peblic interer,t. Such factors include, but are not litaited to navigation, :

lish and wildlife, water quality, economics, conservation, acothetics, |

recreation, water supply, flood datt. age prevention, ecosyntema and,11 ,'
generni, the needs and ucifare of the people. ;

!

Ey authority of the Secretary of the Army: |
:
,

# h . ~ % .e.c, ~;u,
2 5 JAN 1971

l
!p/A. S. FULLERTON '

Colonel, Corpo of Engineers Da?e
District Engineer

Fernittee hereby accepto the terna and conditionc of thin permit.
,

',

i

( * - ~ ~ -

cCx'',-c'i ) '[p? '' '''L',V '
__

.1, n . 18, l '17 1
/, Pen Ittee Date'

\ .([. E. L. Livsns, Chief Engineer
'

Florida Power 6 Light Company

,

f

)

s
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bl: PARTI:ENT OF THE IN1 ERIOR i

FEDERAL h'ATER POLLUIl0N CON 1kOL /tLMINISTRAT10N
SOUTildAST REGION

.

FEDERAL ACTIVITIES COURDINATION PROGRAM
,

Water Quality Considerations
For

Const.ruction and Dred Qng Operations
June 1968 ,

General

In order to prote;t water quality within the Southeast region, there are
several considernt2ons which are concidered import. ant. In the planning,
design, cons, roc. ion, and operation of water oriented projects, fully co-
operative act2ons should be developed with local, State and Federal authori-
ties having reeponsibilitics for public health, conservation, and water
pollution c.ctrol Generally, t he criter2a for these considerations will

,

he reflected 1; t he St ate Wat er Quality Standards. ,

,

FWpCA concutiente in the Juplementation of projects or permits is contingent ;
upon f ull cca plisme w2th custing local, State and Federal laws and rr gu- '

lations Whcn slolations occul in any phase of a program, such concurr ence
is automitically term 2nated and responsible correct 2ve action by the sponsor .;
is in order.

.

Waste Disposal '

,

All wacte ditchatens that are generated in c onnection with the construction and !
operatien of piaje:ts should be provided w2th adequate treatment in accordance ;
wi t h n:ecut : * Ordct 11288 The quality of the effluent flor all outfells
constructed or operated by contract or permit should provide compliance with ;
State Water Qualaty Standards, laws and regulations.

F2ers and MarAnnt
;
.

F2crs and Matinas should be provided uith facilitles for the removal of vaste !

mat erials f r on vessale and ' onveyante to sewerage systems which provide ade-
quate treatu,ent in the event cuch f ac ilities are not practicable, regula-

,

,

tions should he instituted which will prohibit the discharge of inadequately !treated waste ':Li erials Preventive measures for the. control of spille of *

fuel , lubricar.t s , and other he ardous materials should be provided.

IM dgirt and Digocal Onc @ ous ;

Dredging and disposal operatacus should be carried out in such a manner as ,

to minimize the dentadation of water quality and da: age to aquatic biota
and particular1j, bottom fauna Attention should be given to the dredging
and dirposal of nater2als containing canitary and/or industrial sludge or
toxic rubt.tances- The dictutbance of cnacrobic and/or toxic deposits often
encouatt red an the vicinity of waste outf alle can ceriously affect water

tquality. In order to accomplish these objectives, the following phases are i
considered particularly pertinent:

!

3 co:c. m stion in the dru gn, r.untmance, and operaciun of
dredging equipment should be directed to minimizing pollu- [
tional effects *

B6
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2. In general, contro13cd 3and disposal is preferred to aqueous !

disposal in order to minimize the pollution effect on aquatic
biota and water quality.

;

3. Land disposal areas should be piked or bulkheaded and pro- i
vided with adequate weirs to ascure the deposit end..re- '

tention of spoil materials within the project creas and
to minimize the run-off of settled solids. In order for
ponds to be effective, overflow devicca should be placed
high enough to provide the settling velocities appro- |

priate for the type of materials being dredged. Dikes L

should be protected from crosion by seeding . nodding,
rip-rap, or other stabilizing materials. -

4. Where the aqueous dispocal of spoil material is.unavoid-
abic, particular care should be provided to. confine the
operation within the project area. Spoil piles located
in hays, 2nletd, or other confined water bodies should.

be oriented in such a way as to provide cdnimum ob-
struction to natural tidal flushing action,

5. Dredg3ng and screening operations should be carried
out in such a manner as to:

i

a. Prevent excessive disturbance of silt
and other detritus in the water course. i

b. Tailings from washing and scrconing
operations should be removed in ade-
quately designed and constructed
ponds equipped with weirs or by
other approved methods which will
insure the effective removal of

,

settcable solids.

I6. Dredging Canale or Waterways - In construction projects. in-
volving canals and waterways, water quality can_ frequently
be preserved by providing confinement of suspended materials
within pools formed within locks, damc-, or,other flood con-
trol structures In other instances, confinement within
a pool can be obtained by the construction of teinporary dams.

4
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GENT. PAL DISCUSG10N

Potential Efic ct s of Dred lyg on Wator QualityI

The following list is not presented as an all-inclusive summary, but as ex-
ampics of potential water quality damage which can result from dredging ac-
tivities.

1. Water Supply

a, Fr esjg'ater Sourcea

Dicdging can add to water treatment costs in the form-
of cedi.ent remoea), taste, odor, and color removal,.and
conceis Al'; thrc.u;;1. the removal of toxic residues put in-
suspenM on or so]ution Furthermore, present water supply
tren t r. ~ n t r..e t h o d s usually are not designed f or the rer.. oval
of many toxic cor. pounds, which thereby become a hazard to
pubin bealth

b. Salt \;ater Sources

Sa]t water ecurces are used primarily.for industrial
cooling .:ater. ||here dredging produces sirable quantities

'"N,/ of suspended u.atter, adverac effects in the form of clog-(,) ged inu l'.c screens end heat transfer coils can create a
n.af nternac e problem .

2. Bathir3 , Swituminl and Recreation

Damagen i cFalting f rom dredging in this water-use category
relate principally to aesthetic qualities. The presence
of hu3h turbidity, s. cum, sludge, odors, and color which

could result from dredging would be aesthetically unac-
ceptabl: In recreational areas. The public health as-

|pects of water quality damage bccomes a problem when
i

toxic, e.g pesticido, compounds are dispersed through I

disturbcnce and transport of settled material,

i
13. Fish Propagation )
,

|Dredging can effect a change in pH or dissolved oxygen
as a result of disturbing anaerobic sedir.ents. This
acticn .an be detriu.cntal to fish and other aquat'ic
life Instances have been reported of damage to fish )f rom long- te rm exposure in highly turbid waters, The
potentitl for exposure of toxic sediments is also a

possibility in any dredging activity. Perhaps the '

greatest amount of damage to fish propagation results
|in damage to mer..bers of the f ood chain. Increased,-ss
|( ) color or turbidity cLn reduce the growth of plankton ;\-''

necessary to the fish food cyc]c. Siltation can
i

deetro l u. b) < t o tt n.a fruna, '

E8
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4. Shellfish

| Studies have shown that a pH less than 7.5 may be detrimen-
' tal to ahellfish growth. Dredging conceivably. could. cffect

a lowering of pH as a result of disturbance.of. acidic de--
posits. Dredging can also expose a greater a=ount of de-
leterious material to the " straining" action of. shellfish
ingestion. Large amounts of suspended. material.not.need- |
ed as food by shellfish can competitircly clininate. food
material, thus starving the shellfish.. The free-swimming.
larvae stage can be caused to acttle prematurely in the,

| presence of large concentrations of suspended solids.
There is also a great hazard in burying.the. sedentary.
adult shellfish form as a recult of settling of dredged
material.

5. Agricultural Water Supply

The resuspending of colloidal and other. material.in.irrir
gation waters could detrimentally affect. soil infiltration
rates and damage irrigation equipment through abrasive '

action. There is also a problem of maintenance.in canals
related to the deposition of dredged material,

i

I, 6. General Construction including Piers, Bulkheads, Wherven,
: \. Submarine Pipelines, Ccbles, etc.

In general the same conditions attributed to dredging
apply to the construction of thece facilities.

!

.
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CENTRAL A N L. SOUTHERN FLORID A 'f hYOI'[
-

'

D

RMUmi.~55550.&vc.
Q(""

# %,. i

A m; :=,?,. DEcdn/0
'

A<LOOD8h0NTROL
. .- . . nocuo n o un_x.run nonce

I D OFFICI"'"
''

r. o. cox un Qv' Il ISTRICT - CHIEF ENGHJEER * " !
wt 5T P ALu et ACH, FLO8 D4 D402 I $ IM/ Gen. H. J. S AN DS. Je ... UJ Al- (retl

Swirite Beach

.....o.""'a- 5-SLC-41 December 18, 1970 JOHN & DuM US, Jr., MI Af 1

District Engineer, Jacksonville District ;

Corps of Engineers, U. S. Army '

P. O. Box 4970
Jacksonville 1, Florida

'

i

Dear Sir: *

RE: SAJSP Permits (70-761)

2PPLICATION OF: FLORIDA POWER & LIGHT COMPANY .

,

ADDRESS: P. O. Box 3100
Miami, F1orida 33101

FOR: TO CONSTRUCT THREE AERIAL ELECTRIC POWER TRANS!!ISSION LINES ACROSS THE

O- INTRACOASTAL UATERWAY, JACKSONVILLE TO llIAMI, INDIAN RIVER, APPR0XIMATELY
7 flILES NORTil 0F STATE ROAD A1A (JEUSEH BEACH) BRIDGE, FROM l!AIHLAND T0 i

ilVTCHIHSOH ISLA!1D IN ST. LUCIE COUNTY, FLORIDA AS S!!0WN ON DRAWING ON
REVERSE SIDE OF THE PUBLIC DOTICE. THE AERIALS WOULD PROVIDE A filNIMUM
VERTICAL CLEARANCE OF 90.0 FLET AB0VE I;EAf4 HIG!! UATER ACROSS Tile INTRA-
C0ASTAL WATERNAY CHANNEL AND 60.0 FEET ELSEWHERE.

I

(Action of Flood Control District indicated by X)

( ) Flood Centrol District permit required.

(X) No Objection: Proposed does not affect District facilities.

( ) No Comment: Proposed is located outside District boundary and jurisdiction.

( ) Protest on the following grounds:
.

:

Central E d Southern Florida Flood [g

1 y-p. ,}, ,! ,) _,,,_____ : " Control District ;,32 . ~ -. i ;

- 1 1; Q , Original signed
'

o ,
1O ; .a a . m g gi_._. Li c.s u se3 m

to Legal M " p ji3 $ 2k? | J D@cutive Director f
to Applium L i c. t g

*cc:
--

ig
\ { ''' ~~~~"to Permit L

t g

I
_ . _ _ _ _ _ ___ _ _ _ _ _ _ _ _ . - ___ __
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APPENDIX D

% DEPARTMENT OF iltANSPORTATION Address reply to:
'h /O'2q '

UNITED SIATES COAST' GUARD coMM Af4DL R (oan). <j ys sevenin coast cuard oistrict
S '

\ Room 1018, rederal Budding
'* /

*
' 51 SW. Ist Avenue*

W ,( ' '
' ' .'

.
Miami, na. 33130

[ g g 9. 1971 0 3264
'""

.

i Serial: 2455
.

22 October 1971s,. , .

Hr. W. J. Hom \. '
'

.cc.%.' , , -

Ebauco Serviceu, Inc. ;N. -'
s'~~~~Two Rector Street

New York, New York 10006

Dear Mr. Rom: .

_
1 refer to your letter of 20 October 1971 regarding the
proposed trancmincion lines crossing Indian River at
liutchincon Island, Florida.

Baced on a review of the reviced drawings (EBASCO #C -209340
and C-209341) you have provided thic office, which chow the
closest tower to the Intracoantal Waterway to be approximately
500 feet from the edge of the channel, you are exempted

p from the requirements of Title 33, Code of Federal Regulations,
Chapter 1, Part 66.01-35 Since the lighting requirement'

is waived, you may dinregard my letter 3264 of 4 March 1971,
Serial 1278. However, chould conditions change, the Coast
Guard reserves the right to impose lighting requirements.

Thank you for your interest in aidc to navigation.
,

Sincerely,

-
,.

[ <tL -g-
1. n. NIELSEN ''

___ Commander, United States Coast Guard
Chief, Aida to Navigation Branch
Seventh Coast Guard District
By direction of the District Commander

.

.
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f LOR:DA POWE R & LIGHT COMPANY

May 20, 1971

REC USAEC REG 5 24 71 50 335/2463

Dr. Peter A. Morris, Director
Division of Reactor Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Re: AEC Docket Nos. 50-335 and 50-389 -
Hutchinson Island Units Nos. 1 and 2

Dear Dr. Morris:

We are sending you herewith Florida Power & Light Company Hutchinson
Island Plant Environmental Report in accordance with the requirements
of the general policy and procedure entitled " Implementation of the
National Environmental Policy Act of 1969" (35 FR 18469) and
Appendix D, 10 CFR 50 This report generally conforms with the ,

AEC " Draft Guide for the Preparation of Environmental Reports for
Nuclear Power Plants" of February 1971.

The first section of the report applies to Unit No. 1 and the site
generally.

The second section contains the additional material required by the
installation of Unit No. 2

Very truly yours, i

George Kinsman
Senior Vice President

GK:std

enc.

H E LPIN G BUILD FloRtDA,,
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FLORIDA POWER & LIGHT COMPANY
HUTCHINSON ISLAND PLANT

UNIT NO.1

ENVIRONMENTAL REPORT
SUPPLEMENT NO. 2

MAY 15,1972 DOCKET NO. 50-335

@
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[-$%+,, UNITED STATES

' /1*);/ D-hI j,4 ATOMIC ENERGY COMMISSION
/ wasmucTou, o.c. 2o34s.n ,

b bhY '

APR 13 B72
.

- -

Docket !>.o. 50-335

. - -

_

fir George Kinsman
Senior Vice President
Florida Pu.:er & Light Company
P. O. Box 3100
Hiami, Flcrida 33101

Dear fir. Kinsman:

In the course of cur review of your Environmental Report and Supplement
to the Environmental P.ecort for tho tiutchinson Isicnd Plant, Unit !!c.1, I

we have identified certain information, required for conduct of our
environT. ental revieu of the facility, which is cither Iniscing or is
inadequately discus:cd in the above documents. Thesc' specific data
needs arc identified in the encionure to, tnis letter.

It is requested that this information be made availcble for the site,.s

(} visit, tent:tively Ocntduled for Mcy 3, 4, and 5,1972; cnd that it
be submitted by May 15, 1972 in the fom of three signed originals-

and 297 additional copies of a scquentially numbered upplement to
your Environmental Report.

.

Sincerely,

}.?:.f.1 //,.s.'4|;,-
p. . . ./- -

-

c:c:3
"

Richard C. DeYoung ,

Assistant Dircctor for
Pressurised 11t:cr P.eactors

Divisiion of Eccctor Licensing

Enclosure:
Additional Environmental Information

Required
,

cc: Troy C. Conner, Jr., Esq. *

1701 K Strcct, ::.':.
k'ashington, D. C. 20006

/
(
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(r~~) Docket No. 50-335 ~~
~ ~ ~ ~

_ April 11, 1972

ADDITIOlA!. ENVIRONMENTAL IflF0PyATIO:1 REQUIRED
._

HUTO!It!S0!! ISLAND PLANT, UNIT NO.1
._

-

.
. . _ _ . . _ . _

1. Provide a list of bird species inhabiting or usinc flutchinson Island.
Indicate secscnal ratterns if possible. Indicate endangered or rare
species whicn live on, nest on, or visit the island. -

2. Provide a list of the dominant shrub and grass species on the island.
3. Provide a list of native animals which live on the island, on the

adjactnt mainicnd and in the waters around the island. Indicate
aoundance of eacn.

4. Identify number, location end other data relevant to turtle nests on
Hutchinson Island.- Wnere are the preferred areas?

.

5. Provide, in tabular fera, the joint frecuency wind spend distribution
listing the cercent of time that a carticular wind speed, wind
direction, and st;bility classification cccurs.

''T 6
(G Provide data on local occtn currents for all times of the year.

7. Provide a plot of ocean temperature distributions for different tidal
and wind conditions.

8. Provida a plot of the isotherm: showing the vertical temperature patterns
in the ocean pertinent tothe discharge arca. -

9. Provide year-rcund ocean water temperature data. L' hat is the maxinum
and the minitum recorded temperature, anJ uhat is the period of
record?

!

10. Provide data on how oceanic nutrient icvels vary with time.
11. Provide a schematic cr other suitable drawing shouing the Y-type discharge

jet. .

12. Provide an analysis to demonstrate the extent of cny fogginc hazard
-

1

(highrays and wateruays) or aesthetic impact of fog. This analysis
'

should cuantitatively discu:3 the frequency of eccurrence and extent ,

of fogging. Statements of eneratina experience frem facilitics with !

similcr dischirpe sitections and for similar or worse climatolooical
conditions would be of value,

p
V, -

.

i
l
i

!
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13. Identify present and projected recreational activities in the vicinity
of the facility. Include number of people and hours per year at each
location: boating, swimming, fishing, clam digging, hunting, water
skiing, etc.

_ _ .

,

14. Provide updated population distribution maps to include 1970 census
figures. Ir.clude population segments centered on the 16 points of ,

the compass with concentric rings at 1, 2, 3, 4, 5, 10, 20, 30, 40
and 50 miles ircm tha facility.

,

15. Identify distances and directions from the facility to the nearest
dairy and to the nearest single cow.

16. Identify distances and directions from facility to nearest truck farm-
and beef producer.

,

17. Identify locations, frecuencies and type of analyses used or to be
used in the environmental monitoring program. |

t

18. Provide data on natural salt deposition as a function of distance
'

inland frcm the shoreline. If these are not specific to the site, '

discuss their applicability.

19. Provide data en the transmission lines in terms of right-of-way width,
type circuits ar.d pole structure, special access roads, prior land
use, potential for expansion, beneficial uses, etc.

20. Provide a tabic showing the forecasted demand for cower and the net
effects of a one-year and a two-year delay in construction of liutchinson -

Island nuclear Station Unit 1. -

21. Provide a population forecast for the utility's service arca between
1971 and 1931.

;

22. Provide artist sketches and/or pictures suitable for reproduction shovino
the plent during construction and operation frca the main areas of
public access (mainland shore, Indian River, State Road A-1-A, offshcre) '

23. State, the size of the construction stork force with time during plant ~ i

construction.
,

ia

;

i

,

I

|

:

,
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O ' !24. Provide calculations showing the size, cost and operating characteristics '

of a spray pond that would be recuired for plant condenser cooling iduring nomal operation of Hutchinson Island Unit 1.
{

25. Provide data on the approximate additional cost of mechanical and
natural draft coolino to.eers guaranteed for various drift levels, :

,

e.g., 0.02, 0.05, and 0.005..
;

26. Provide a list of r:a.ior infomation meetinos, consultaticns, etc., which fhave been held or are planned with Federal, State and local acencies '

or crcups other than tnose listed in Table 2.3.8-1, page 69, of the
Environmental Report. ,

'

i. .
,

i-

;

I

,

o,

,
1

t

!
,

!

!

|

|
:
!
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QUESTION 1 Provide a list of bird species inhabiting or using Hutchinson i

Island. Indicate seasonal patterns if possible. Indicate |4
'

endangered or rare species which live on, nest on, or visit
the island. i

!

!
l

ANSWER: |

!
Following is a tabular summary of the different species of birds !

proportional to the number of "x" marks given. Seasonal use of the area
'|that inhabit Hutchinson Island and adjacent land areas. Abundances are

is also indicated as follows: M - migrant; P - permanent; W - winter;
Sp - spring; Su - summer; F - fall.

Seasonal |
Species Abundance Occurrence |

!

1
Common Loon (Ga_v_la_ immer) x W/
Horned grebe TColymbus auritus)

_

x W !

Pied-billed grebe (Podilymbus podiceps) x W, Sp |White pelican (Pelecanus erythrorhynchos) xx W j
Brown pelican (Pelecanus occidentalis) xxx P i

Cannet (Moris bassana) x W i

Double-crested cormorant (Phalacrocorax auritus) xxx P f
Anhinga (Anhigna anhinga) xx P

!

Magnificent frigatebird (Fregata magnificens) x P '

Great white heron (Ardea occidentalis) x Sp. Su |} Great blue heron (Ardea herodias) xxx P
|Green heron (Butorides virescens) x P -

Little blue heron (Florida caerula) xx P

|jCattle egret (Bubulcus ibis) xxxx P
Common egret (Casmerodius albus) xxxx P iSnowy egret (Leucophyx thula) xxx P !

Louisiana heron (Hydranassa tricolor) xx P f

Black-crowned night heron (Nycticorax nycticorax) x P !
Yellow-crowned night heron (Nyctanassa violacea ) x P !

Least bittern (Ixobrychus exilis) x P
*

Wood ibis (Mycteria americana) xx P i

Glossy ibis (Plegadis falcinellm) x P
.

White ibis (Endocimus albus) xx P |Pintail (Anas acuta) x W
Florida duck (Anas fulvig.ila) x p
Green-winged teal (Anas parolinensis) x W !

Blue-winged teal (Anas d_1scors) fxxx W
American widgeon (Mareca .imericana) x W ,

Shoveller (Spatula clypee.ta) x W jWood duck ' (Aix sponsa) x p
[Ring-necked duck (Aythya collaris) x W iLesser scaup (Aythya affinis) xx W !

Hooded merganser (Lophodytes cucullatus) x W !
Red-breasted merganser (Mergus serator) xxx W |
Turkey vulture (Cathartes aura) !xxx p
Black vulture (Coragyps atratus) xx P |
Swallow-tailed kite (Elanoides forficatus) x P i
Cooper's hawk (Accipiter cooperii) x p
Red-tailed hawk (Buteo jamaicensis) x p

r
i

1-1 I
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i

Red-shouldered hawk (Buteo lineatus) x P I

Bald eagle (Haliaeetus leucocephalus) x W, Sp, F ;

Marsh hawk (circus cyaneus) x P j
f Osprey (Pandion haliaetus) xxx P

'

x WPeregrine falcon (Falco peregrinus) ,

Pigeon hawk (Falco columbarius) x W !

xxx PSparrow hawk (Falco sparverius)
Bobwhite (Colinus virginianus) xxx P

x P iClapper rail (Rallus longirostris)
Purple gallinule (Porphyrula martinica) x P [

xx P .|Common gallinule (Galinula chloropus)
'

American coot (Fulica americana) xxxx W

Semipalmated plover (Charadrius hiaticula) x W
x WPiping plover (Charadrius melodus) ,

Killdeer (Charadrius vociferus) xx P j
xxx W [Black-bellied plover (Squatarola squatarola)

Ruddy turnstone (Arenaria interpres) xx W }

American woodcock (Philohela minor) x W :

Common snipe (Capella gallinago) x W f
Spotted sandpiper (Actitis macularia) x M

,

Willet (Catoptrophorus semipalmatus) xx Sp, Su, F !

Greater yellowlegs (Totanus nalanoleucus) x W

fLesser yellowlegs (Totanus flavipes) x W
Least sandpiper (Erolin minuti11a) x F, W, Sp :

_fDunlin (Erolia alpina) xx W
Short-tailed dowitcher (Limnodronus griseus) xxx W

'

Semipalmated rlover (Ereunetes pusillus) x W, Sp ;

Western sandpiper (Ereunetes mauri) x W
,

Sanderling (Crocethia a3ha) xxx W f

Avocet (Recurvirostrr. americana) x M
Great black-backed gull (Larus marinus) x W
Herring gull (Larus,trgentatus) xx W. Sp, F ;

Ring-billed gull (Larus delawarensis) xxxx W |
Laughing gull (Larus etricilla) xxx P }
Bonaparte's gull (Larus philadelphia) xx W ;

Forster's tern (Sterna forsteri) x M !

Common tern (Sterna hirundo) x M |

Royal tern (Thalasseus maximus) xxx P I

Sandwich tern (Thalasseus sandvicensis) xx P
|

Caspian tern (Hydroprogne caspia) xx W |

Black skimmer (Rynchops nigra) xxx P !

Mourning dove (Zenaidura macroura) xxx P :

Ground dove (Columbigallina passerina) xx P !

Yellow-billed cuckoo (Coccyzus americanus) xx Su [
iSmooth-billed ani (Crotophaga ani) xx P

Barn owl (Tyto alba) x P

Screech owl (Otus asio) x P r
'Great-horned owl (Bubo virginianus) x P

Barred owl (Strix varia) x P
Chuck-wills widow (Caprimulgus carolinensis) x Su '

Nighthawk (Chordeilas minor _) xx Su
Ruby-throated hummingbird (Archilochus colubris) x Su
Belted kingfisher (Megaceryle alcyon) xxx P ;

Yellow-shaf ter filcker (Colaptes auratus) xx P }
Pileated woodpecker (Dryocopus pileatus) x P

g Red-bellied woodpecker (Centurus carolinus) xx P
Red-headed woodpecker (Centurus erythrocephalus) x P

Yellow-bellied sapsucker (Sphyrapicus varius) x W, M
t

1-2 ,
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Downy woodpecker (Dendrocopus pugescens) x P
Eastern kingbird (Tyrannus tyrannus) xx Su
Crested flycatcher (Myriarchus crinitus) xx Su
Eastern phoebe (Sayornis phoebe) x W
Tree swallow (Iridoproche bicolor) xxxxx W, M
Purple martin (Progne subis) xx Su ;

Blue jay (Cyanocitta cristata) xx P |
Scrub jay Thphelocoma coerulescens) x P fCommon crow (Corvus brachrhynchos) x P

'

Fish crow (Corvus ossifragus) xxxxx P 3

Housa wren (Troglodytes aedon) x W j

Florida wren (Thryothorus ludovicianus) x P

Long-billed marsh wren (Telmatodytes palustris) x W |
Mockingbird (Mimus polyglottos) xxx P ;

Catbird (Dumetella carolinensis) xx W, M
'

Brown thrasher (Toxostoma rufum) x P j
Robin (Turdus migratorius) xxxxx W t

Hermit thrush (Hylocichla guttata) x W <

Florida bluebird (Sialia sialis) x P j
Blue-gray gnatcatcher (Polioptila caerula) xx Su ?

Ruby-crowned kinglet (Regulus calendula) x W
Cedar waxwing (Bombycilla cedorum) xxx W, M !

Loggerhead shrike (Lanius ludovicianus) xx P
Starling (Sturnus vulgaris) xx P

'

White-eyed vireo (Vireo griseus) x Su
Solitary vireo (Vireo solitarius) x W
Black and white warbler (Miniotilta varia) x M

'
Worm-eating warbler (Helmitheros vermivorus) x M

/ '\ Orange-crowned warbler (Vermivora celata) x W !
Myrtle warbler (Dendroica coronata) xxx W, M~-

Parula warbler (Parula americana) x M |
Yellow warbler (Dendroica petechia) x M |
Yellow-throated warbler (Dendroica dominica) x Su I

Pine warbler (Dendroica pinus) x P
'

Prairie warbler (Dendroica palmarum) xxx W, M
Ovenbird (Seiurus aurocapillus) x W, M
Northern waterthrush (Seiurus noveboracensis) x M
Yellowthroat (Geothlypis trichas) xx P
American redstart (Setophaga ruticilla) xx M i
House sparrow (Passer domesticus) xxx P r

Eastern meadowlark (Sturnella magna) xx P {'Red-winged blackbird (Agelaius phoenicus) xxxx P
Baltimore oriole (Icterus galbula) x M
Rusty blackbird (Euphagus carolinus) xx W
Boat-tailed grackle (Cassidix mexicanus) xxxx P
Common grackle (Quiscalus quiscula) xxx P e

Brown-headed cowbird (Melothrus albus) xx M '

Summer tanager (Piranga rubra) xx Su
Cardinal (Richmondena cardinalis) xxx P

'

Indigo bunting (Passerina cyanea) x M
Painted bunting (Passerina ciris) xx M
American goldfinch (Spinus tristis) xxx W
Rufous-sided towhee (Pipilo erythrophthalmus) xx P i

Savannah sparrow (Passerculus sandwichensis) xx W !,

Sharp-tailed sparrow (Ammospiza caudacuta) x W '

Seaside sparrow (Ammospiza nigrescens) x P

,

'
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x W ;Chipping sparrow (Spizella passerina)
x WField sparrow (Spizella pusilla)

C" White-throated sparrow (Zonotrichia albicollis) x W
L

x W, MSwamp sparrow (Melospiza georgiana)
x WSong sparrow (Melospiza melodia)

,

Several species of birds classified as " Rare or Endangered" by the U. S. ;

Bureau of Sport Fisheries and Wildlife (1968) may occasionally occur in the [

region of Hutthinson Island. These include the following:
Florida great white heron, Ardea o. occidentalis Audubon

This bird breeds principally in southern Florida but may occasionally I

wander northward through the Hutchinson Island area.
i
*

Short-tailed hawk, Buteo brachyurus Viellot
This species is more likely to occur inland but it could also occur ,

in the Hutchinson Island area. It breeds throughout peninsular ?

Florida, being more common in deep cypress swamps.
.

Southern bald eagle, Haliaeetus 1. leucocephalus (Linnaeus)
Eagles doubtless occur everywhere along the Indian River, never with !

any great abundance; they all migrate northward out of the state during
the summer months.

American peregrine falcon, Falco peregrinus anatum (Bonaparte)
Peregrine falcons (also known as duck hawks) are classified as rare
migrants along the Atlantic coastal islands bordering the eastern !

coast of Florida; some writers list this species as a regular winter !

resident; thir species is likely to occur on Hutchinson Island itself. !

\
'Florida sandhill crane, Grus canadensis pratensis (Meyer)
"This is a permanent resident of interior peninsular Florida, but may

occasionally wander eastward into the wet prairies lying on the main- >

land west of Hutchinson Island. i

Southern red-cockaded woodpecker, Dendrocopus borealis hylonomus (Wetmore)
These birds are characteristic of virgin longleaf pine lands and would

thus never occur on Hutchinson Island itself because of the absence of |
longleaf pines, but they could occasionally occur on the mainland to j

the west. j
|

Bachman's warbler, Vermi" ora bachmanii (Audubon)
This species is listed as a very scarce migrant through the state of
Florida; it could pass through the Hutchinson Island area but it has
not been recorded to date.

Dusky seaside sparrow, Ammospiza migrescens (Ridgway)
This bird is characteristic of the salt marshes situated some 50 to 100
miles to the north; it could also occur as far south as Hutchinson l
Island; water control measures designed to reduce mosquitoes in such |

|areas have drastically modified the marshes and have caused substantial
decreases in the numbers of this species, j

i
s
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QUESTION 2 Provide a list of the dominant shrub and grass species on.. ,

the island.
,

ANSWER:
'

.

!

The property has three distinctly different kinds of vegetation !

with each having different plant species components and usually each with
its particular animal and other life. These are-

;

,

1. Mangrove swamps -- usually when undisturbed, are arranged in two
zones with the red mangroves, Rhizophora mangle, abundant in the '

outer zone where tide water regularly occurs and of ten water is :
'present at low tide; and an inner zone of black mangroves,

Avicennia nitida, growing on flats covered partly by high tides. ;

The white mangrove, Laguncularia racemosa, is present mainly ~

on soils seldom regularly flooded by tides, and here mainly on ,

the downward slopes of spoil banks along canals. For many years >

these swamps have been modified for mosquito control. ;
;

The mangrove swamps of this area were nearly all disturbed and !
altered by ditching canals and making spoil banks along them that
prevented the normal tide flow exchange, and pumps were used to :
keep water levels higher than normal tides. This impounding of [
water and lack of tide flow exchanged has killed off most of |
the black mangroves leaving old snag trees and rotting debris. ;

("'g In these stagnant, high water areas there has been little or no
,_(,,) recovery of the original black mangrove swamp zone. There has

been a red mangrove growth developed over the past 25 to 40
years in some parts of the swamp areas. This is not a restor-
ation of the original black mangrove swamp but it is a partial

,

restoration of the plant habitat for animals. The best regrowth |
of mangroves, mostly red mangroves, has occurred in the area

1

across Highway A-1-A from the plant. -The least is northwest of |Blind Creek and on the finger northwest of the construction area. ;

It is unlikely that the original black mangrove habitat will ever i
return. Changes in water regulation with breaching of the j
spoil banks and return to normal tide exchange could possibly i

aid in restoring the former normal black mangrove habitat.
?

As of now, the animal life in the water impounded areas-is very
sparse. There are few to none of the usually common fiddler
crabs, ladder spiders, and snails. Fish minnows such as species |
of Fundulus, are very few and the water birds are not in usual

,

abundance.
|

In the sense of an ecological appraisal these parts of the area
;

are relatively " biological deserts" so altered for mosquito
control that the normal ecosystem of mangrove swamps is gone !

,

and restitution will be difficult. )

;
r

,
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2. Coastal strand beaches and dunes -- which are a narrow zone
,

along the Atlantic Ocean. Here the dune line is mostly one ;

dune ridge on the top of which the exotic Australian pine,
Casuarina spp. has established itself along many parts. It has !

such a compact and extensive root system and such dense shade !
from its foliage that few to no plants grow under these trees. i

The normal vegetation of the dune ridge is: Sea oats, Uniola
paniculata, on the down slope of the dune toward the sea, with t

also some other dune forming plants, among which are: Spartina ;
patens, Ipomoea pes-caprae, the beach morning-glory, and Iva i

imbricata, marsh elder. On the upper slopes, top and back of ;

the dune ridge are many shrubs and some herbs and grasses among ;

which are: Suriana maritima, bay cedar, Yucca, the showy sea j
grape, Coccoloba uvifera, Opuntia, prickly pear cactus, Sesu- '

vium portulacastrum, Helianthus debilis, beach sunflower, and |
the dune pea vine Canavalia obtusifolia. l

t
i

The swale back of the dune ridge la now mostly occupied by red |
mangroves with water impounded deeply and no tide exchange.

,

3. There are a few upland areas of loamey and shell soils usually
located well above normal tides and on the mounds is the coastal
hardwoods and cabbage palm scrub type forest. The cabbage palm '

Sabal palmetto is usually the tallest and most abundant tree.
'

A few live oaks, Quercus virginiana, occur, the red bay, Persea
is common, the Australian pine, Casuarina, is increasing and may

Og
;

take over some areas. Other shrub and tree size plants are:
Bumelia spp., Rapanea, Baccharis, Icacorea, Morus rubra, the

,

Hercules club, Zanthoxylum clava-hercules, and a few clumps of
the saw palmetto, Serenoa repens.

These so called hammocks are with more kinds of plants than any
of the other types of vegetation; they are not flooded by salt
water except during storms and they can be made into nice park
type groves for beautification of the area.

The area immediately surrounding the power plant and bordered by
a perimeter road is, with the exception of mangroves bordering the ,

outside of this road, now almost completely changed by settling
ponds, spoil bank and fill from pumping of the dredges. It is of ,

very uneven topography and the spoil and fill materials are of !

many different qualities ranging from sand and silt to rock and '

shells. The old black mangroves remain in some ponded areas and i

there is some growth of red mangroves between the outer perimeter
road and an inner canal.

|

With the spoil and fill materials piled up to 25 ft. M.S.L. some
of the sides and slopes of these piles have a few grasses, bushes
and weeds growing on them. One of the commonest grasses is a
dropseed or smut grass, Sporobolus floridanus. 'It is a bunch-
grass and will not be useful as a pasture or lawn grass as sod.
This grass is not a salt tolerent plant and grows on high spoil

k, because the soils have been leached of salt by rains. Othery

plants are mainly annual ruderals or weeds.
,

!
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The whole area of spoil, sump pits and ponds could be probably ,

converted into upland by spreading the spoil and filling pits [
to establish a soil surface above high tide. On such an area ;

Fmany ornamental and other trees and shrubs could be grown.
i

|SUMMARY

:

The mangrove areas of the property are all so much altered by r

perimeter roads and dikes of spoil and by keeping stagnant non-tidal water ;

in them by pumping, all for mosquito control purposes, that the natural f

former black mangrove and some red mangrove vegetation of them will not !
*

restore itself until a tidal exchange of water is allowed into the
interiors. The animal life as well as the mangrove trees and bushes are [

much less abundant and vigorous than in normal mangrove swamp areas. If i
!some restoration of the former mangrove swamp life is desired a program

of re-establishing tidal exchanges into these areas could possibly restore i

some of the productivity of these areas. As they are now, these areas are
inearly biological or ecological deserts with vary little productivity of

life forms.
-!

LIST OF PLANTS ABUNDANT TO COMMON :

To supplement the ecological description which gave some of the !
species of plants this list gives almost all of those noted in the area, -{
excluding some lower forms, such as algae. i

i
Mangroves and mangrove border plants: !

Avicennia nitida - black mangrove I,

Raguncularia racemosa -- white mangrove >

Rhizophora mangle -- red mangrove
Batis maritima -- saltwort

,

|
'Baccharis halimifolia -- sand myrtle

Schinus terebinthifolius -- Brazilian peppe tree
Casuarina spp. -- Australian pine

,

Ficus aurea -- native fig ,

Distichlis spicata -- salt grass |

NOTABLE WAS THE ABSENCE OF buttonwood trees -- Ccnocarpus,
.

and not many sedges and rushes, such.as Juncus r.nd Spartina. !

Dune ridge plants: j

f
Uniola paniculata -- sea oats ;

Ipomoea pes-caprae -- beach morning-glory [
Iva imbricata -- marsh elder
Suriana maritima -- bay cedar
Spartina patens -- cordgrass ,

Yucca -- Spanish bayonet
Coccoloba uvifera -- sea grape |
Opuntia -- prickly pear cactus !

Sesuvium portulacastrum -- sea purslane j

Helianthus debilis -- sand sunflower

( Canavalia obtusifolia -- dune pea vine
Casuarina spp. -- Australian pine

2-3
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j- Upland, coastal Hammock forest: Partial list as many. species occur. '

.

I
; Sabal palmetto -- cabbage palm |

Quercus virginiana -- live oak j
'

Persea -- red bay i

[ Casuarina -- Australian pine |
|: Morus rubra -- red mulberry |

Baccharis -- sand myrtle |
4

} Serenoa repens -- saw palmetto !
j Rapanea guyanensis -- Rapanca |

Icacorea paniculata -- marl berry |
4

| Zanthoxylon clava-hercules -- Hercules club |

| Rhus copallina -- sumach !

Rhus toxicodendron -- poison ivy
j Eugenia spp. -- stopperwoods

.

,
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QUESTION 3 Provide a list of native animals which live on the island,
|on the adjacent mainland and in the waters around the island.

Indicate abundance of each.
r

ANSWER:

*

Summarized below is a list of mammals that occur on Hutchinson
1sland and in the surrounding areas. Abundance is proportional to the number ;

of "X" marks given.
,

Abundance & Location }
Hutch. Indian Main-

Species Island River land

Virginia opossum (Didelphis virginiana) XXX XXX
'

Short-tailed shrew (Blarina brevicauda) X X

Least shrew (Cryptotis florida) X X ,

Eastern mole (Scalopus aquaticus) XX XX

Mississippi myotis (Myotis austroriparius) XX XX XX

Big brown bat (Eptesicus fuscus) XX XX XX

Yellow bat (Dasypterus floridanus) X X X :

Evening bat (Nycticeus humeralis) X X X

Florida fretail bat (Tadarida cynocephala) X X X ;

Armadillo (Dasypus novemeinctus) XX
Cottontail rabbit (Sylvilagus floridanus) XX

'

Marsh rabbit (Sylvilagus palustris) XX X

Gray squirrel (S,ciurus carolinensis) X X

} Fox squirrel (Sciurus niger) X :

/ Flying squirrel (Glaucomys volans) X |

Pocket gopher (Geomys pinetus) X
Rice rat (Oryzomys palustris) X X !

Beach mouse (Peromyscus polionotus) XXX XX
Pine mouse (Peromyscus gossypinus) XX XXX
Cotton rat (Sigmodon hispidus) XX XX

Wood rat (Neotoma floridana) X X

Water rat (Neofiber alleni) X X
Roof rat (Rattus novegicus) X

Brown rat (Rattus rattus) X X
Porpoise (Stenella frontalis) X :

'Gray fox (Urocyon cinereoargenteus) X X
'

Black bear (Ursus americanus) X
Raccoon (Procyon lotor) XXX XXX

Mink (Mustela frenata) X X ,

Spotted skunk (Spilogale ambarvalis) X X
Striped skunk (Mephitis mephitis) X

,

River otter (Lutra canadensis) X X X '

Panther (Felis concolor) X ;

Bobcat (Lynx rufus) X X
'

Manatee (Trichechus manatus) X i

White-tailed deer (Odocoileus virginianus) X XX j

,

3-1
)
1

-



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

,

!
$

d

The following mammals are classed as " rare or endangered": ;

; Florida manatee, Trichechus manatus latirostris (Harlan)

| Florida panther, Felis concolor coryi Bangs

!
One mammal is listed as status " undetermined":'

Florida water rat, Neofiber alleni (probably nigrescens

A. H. Howell)
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QUESTION 4 Identify number, location, and other data relevant to
turtle nests on Hutchinson Island. Where are the pre- !

ferred areas?~~

,

\) ;

ANSWER: I

f

Nine study areas, each 0.75 miles long, were selected along the
beach, as shown in Figure 4-1. Area 4 was located to include the power plant
intake and effluent locations. Other areas were chosen to represent various
beach conditions. The bar graph of Figure 4-1 shows the total number of
loggerhead turtle nests counted in each survey area during the 1971 nesting
season. The shaded area of each bar represents nests lost to predation by
raccoons. A total of 3350 nests, each with an average of 120 eggs, was
estimated for 1971. As the figure shows, there is a higher density of
nesting at the southern end of Hutchinson Island than at the northern end.

Green turtle nests were located individually, without regard to
survey areas. A total of 22 was found, as shown in Figure 4-1. Approximately
2421 eggs were removed from 18 nests and relocated to the House of Refuge
Museum for hatching, rearing, and release. All green turtle nests were south
of the plant site.

,
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QUESTION 5 Provide, in tabular form, the joint frequency wind speed
,

! distribution listing the percent of time that a particular
wind speed, wind direction, and stability classification 1

i,

occurs.
;

I |
"

ANSWER: I

I

Table 5-1 lists the requested information. |
!.
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QUESTION 6 Provide data on local ocean currents for all times of the
year.

.
-

:

! ANSWER:

i i

I Data on ocean currents during the period of July 12, to July 20,
1969 are summarized in the Envircnmental Report, Section 2.3.2. No other' '

data on local ocean currents have been taken. '
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j QUESTION 7 Provide a plot of ocean temperature distributions for

j. different tidal and wind conditions.

i

! |
.i

,

i. ANSWER:
I

|~
!-

Ocean temperature distributions in the area of the discharge
; jet are discussed in the answer to Question 8. There are no data on ,j
i distributions under various tidal and wind conditions. !
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QUESTION 8 _ Provide a plot of the isotherms showing the vertical
temperature patterns in the ocean pertinent to the dis-
charge area.

i

t

ANSWER: |
;

. !
The Y-type discharge jet chosen for Hutchinson Island Unit ;

No. I was the subject of model tests in which the temperature distri- '

bution in the discharge area was experimentally determined. Figure 8-1
through 8-3 show the distribution (as determined from these tests) at ;

the surface, midway between the surface and the discharge, and at the
discharge nozzle centerline. A current of 0.3 feet per second (Vc) ex-
isted in the direction indicated by the arrow on the figures.

;

|

.

t

|

,

i

i

1

|
t

!

!

i
,

8-1

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



. . .

i

f

O
;

i
.

i

- i

!

~

,.
'

_

w 180 _

.
'

E . 2*

3'-j - s ,

! I120 _ p

g -
[ ',u\t
r

u. s e i
.,

'.I
d 60 - -s

| _ . l /

'
'

o
-

.

-

r Vc
' IIo ' ' ' ' ' ' ' ' ' ' ! > > ' ' '

18 0 12 0 60 0 30

DISTANCE FROM OUTFALL IN FEET

ISOTHERMS AT MIDP0lNT OF OUTFALL

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT

| - [' TEMPERATURE PATTERNS
| \ OF DISCHARGE JETS
!

FIGURE 8-1



'

O '

O ,

,

i

/ \ N* I-

[ s. 25' i

10 0 . . 25*
>w

E i* 35' ,

120 -

N
'

[,, }'O
;l
E

-
x 3* '
\ \Q N )

\
i

\' ' i/0 ' ' ' ' i e 'ie t' i i t '

18 0 120 60 0 30

DISTANCE FROM OUTFALL IN FEET

i

ISOTHERMS AT MIDDEPTH '

,

s

!

( HUTCHINSON ISLAND PLANT
ENVIR0hhENTAL REPORT

|TEMPERATURE PATTERNS
OF DISCHARGE JETS I

FIGURE 8-2

__



. - - .

O ,

.

~

3*

'

w 180
d

_ N
t t

',
~

4
a s+

~
s t

4.5" \
'

d -

4 .
4

h 120
5'95-

" 8* '-

a '

|
| ,

O -
'' '

:

.,.
_ \ sl'

d 60 _

''

=
2+

_
s

a
- '

-

vc
0 i ' ' I ' ' ' ' ' ' ' ' ' ' ' ' > ' '

|

18 0 120 60 0 30 [

D: STANCE FROM DUTTALL. IN FEET

ISOTHERMS AT SURFACE
,

i

!

!

|

.

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT
TEMPERATURE PATTERNS
OF DISCHARGE JETS

FIGURE 8-3
|

- -_ __ -_.



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

,

|
|

| '

;
;
4

. QUESTION 9 Provide year-round ocean water temperature data, What
1 is the maximum and the minimum recorded temperature, and

,

what is the period of record? |
'

[ |
1

i

ANSWER: |

Ocean water temperature data at the Hutchinson Island plant4

'

site are now available for the period August, 1970 through March, 1972.
,

'

The maximum temperatures during this period were 86 F at the surface i

and 84 F at the bottom, while the minimum temperatures were 61 F at }
the surface and 62 F at the bottom. Figure 9-1 shows a plot of the j

| temperature data, j
1
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/'~% QUESTION 10 Provide data on how oceanic nutrient levels vary with time.

ANSWER:

Surface and bottom water samples were taken'at five locations
in the ocean near the plant during February, March and April, 1972. Nu-
trient levels in these samples are given in Table 10-1 below.

TABLE 10-1

Levels, ppm

Nutrient Feb. 4, 1972 Mar. 1-2, 1972 Apr. 3, 1972

NO3 0.0133 to 0.0748 0.0024 to 0.0189 0.0128 to 0.0341

NO2 0.0016 to 0.0086 0.0003 to 0.0188 0.0018 to 0.0048
'

NH 0.682 to > 1/0 0.004 to 0.038 0.003 to 0.0893

PO 0.032 to 0.056 0.052 to 0.070 0.129 to > 1.04

SiO2 0.198 to 0.286 0.071 to 0.162 0.118 to 0.193

,
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|

| - |

] QUESTION 11 Provide a schematic or other suitable drawing showing |
the Y-type discharge jet. I'

-

ANSWER:

Figure 11-1 shows the plan of the condenser cooling water
system, Figure 11-2 shows the ocean intake structure, and Figure 11-3
shows the discharge. |
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QUESTION 12 Provide an analysis to demonstrate the extent of any fogging
(- hazard (highways and waterways) or aesthetic impact of fog.

This analysis should quantitatively discuss the frequency of-

occurrence and extent of fogging. Statements of operating
experience from facilities with similar discharge situations
and for similar or worse climatological conditions would be
of value.

ANSWER:

The Florida Power & Light Company has operated numerous power
plants with discharge conditions which are similar to Hutchinson Island
or more difficult from a fogging standpoint. These include the Cape
Kennedy Plant, considerably north of Hutchinson Island, and Riviera Plant,
to the south, as well as others. On infrequent occasions, light mists
have been noted by plant operating personnel, but no significant amount
of fog. On the basis of this experience, no problem with fog generation
is anticipated at Hutchinson Island.
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QUESTION 13 Identify present and projected recreational activities in
'

the vicinity of the facility. Include number of people and
hours per year at each location: boating, swimming, fishing,
clam digging, hunting, water skiing, etc.

t

6

ANSWER:

The most important center of recreational activities in the
vicinity of the plant is the Savannas Recreation Area, located approximately
five miles west-northwest of the plant. Operated jointly by the City of
Ft. Pierce and St. Lucie County, it features boating, fishing, swimming,
camping, picnicking, etc. Overnight campers totaled approximately 9000
during a recent 12-month period, while 160,000 day visitors were reported.

'
Public beach and park areas are ?ocated at the north end of Hutchinson
Island. The nearest park to the Hutchinson Island plant site (and furthest
from Ft. Pierce), Douglas Memorial, is more than five miles north of the |
plant. It is lightly used, averaging 25-50 visitors per day during the !

summer, with few visitors during the winter.

South of the plant site on Hutchinson Island are commercial
campgrounds for travel trailers and similar vehicles. The nearest of
these is approximately five miles from the plant. A public beach and
park is located approximately seven miles south of the plant. '

Other recreational activities in the vicinity of the plant include
surfing and fishing in the ocean, and fishing and boating in the Indian
River. Ducks are hunted on Hutchinson Island in season. Participants in |
these activities within several miles of the plant are few in number.
Shellfishing in Indian River is currently prohibited by order of the State
Board of Health.
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QUESTION 14 Provide updated population distribution maps to include 1970
) census figures. Include population segments centered on the

16 points of the compass with concentric rings at 1,.2, 3, 4,

5, 10, 20, 30, 40 and 50 miles from the facility.

ANSk'ER:

Updated population distribution maps to include the 1970 census
figures are included as Figures 14-1, 14-2 and 14-3.
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QUESTION 15 Identify distances and directions from the facility to the
nearest dairy and to the nearest single cow.

; ANSWER:
|

i
The dairy nearest the Hutchinson Island Plant is located approx- |

imately 14 miles west-southwest of the site. Single cows may exist at
,

closer locations, but would be on the mainland, west of the Savannas and
-1

at a distance of five miles or more from the plant site. ]
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! QUESTION 16 Identify distances and directions from facility to nearest
truck farm and beef producer.

'

,
ANSWER:

!

Agriculture near the plant site is primarily orange groves. The
nearest groves are located near US Route 1 five miles west of the plant

j site. The nearest truck farm is in Martin County, approximately ten miles
i south of the site, while the nearest beef producer is near Port St. Lucie,
j about five miles to the southwest of the plant.
1
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fg QUESTION 17 Identify locations, frequencies and type of analyses used

\,,,/ or to be used in the environmental monitoring program.

ANSWER:
,

The Florida State Division of Health, in cooperation with FPL,
,

has been conducting an environmental monitoring program which began in January I

1971. This program includes samples of air, precipitation, surface water,
ground water, bottom sediments, beach sand, various aquatic biota, milk, |
terrestrial biota and s.'l. It will continue into normal operation of Hutchin- |
son Island Unit 1, providing about three years of background data prior to

'

startup. Tables 17-1 and 17-2 show the types of samples taken, frequency, and
type of analysis. Figures 17-1 and 17-2 show the locations of the sampling
points. Typical background results for 1971 are shown in Table 17-3.

i
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TABLE 17-1

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVFILLANCE PROGRAM

Criteria and Sampling Locations Collection Frequency Analysis / Counting

1. AIR

A. Particulate and Iodine Comparisen on-site versus off-site & reference locations Weekly Gross beta
H-13. H-14 H-15 on-site in prevailing wind directions f rom plant Gamma spectral analysis
H-09 thru H-12 off-site within a radius of 10 miles of plant of nonthly composite if
in prevailing wind directions from the plant indicated by high beta

activity
Radioactive Iodine

B. Direct Radiation Comparisen of on-site versus off-site locations TLD's-Monthly Determine direct radiation
Sampling locations same as 1 A. exposure

C. Precipitation Comparison of on-site versus reference locations Monthly Gross beta
H-08 location - White City Gamna spectral analysis

U H-10 location - Indian River Field Laboratory Tritium
b H-13 Un-site

II. VATER

A. Surface Water

1. Ocean H-15 East of Plantom Beach Monthly Gamma spectral analysis
H-16 East of Blind Creek Tritium
H-17 East of Big Mud Creek Sr-90
H-18 Near mouth of Discharge
H-19 South of Discharge

2. Indian River H-13 Big Mud Creek Quarterly Gross alpha
H-29 St. Lucie River at U.S. Rte. 1 Gross beta

Tritium
+

3. Inland H-27 Walton Road & Marsh Quarterly Same as II.A.2
H-28 Weatherbee Road & Marsh

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ -__ - __ ._ - -
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TABLE 17-1 (continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

Criteria and Sampling Locations Collection Frequency Analysis / Counting

II. WATER (cont'd)

B. Ground Water H-10 Indian River Field Laboratory, well Quarterly Same as II.A.2
H-30 Ankona, well

C. Potable Water H-ll City of Fort Pierce, drinking water supply, well Quarterly Same as ll.A.2
H-12 City of Stuart, drinking water supply, well
H-31 Port St. Lucie, drinking water supply, well

D. Bottom Sediment

1. Ocean H-15 off Plantom Beach, 500 ft. East of Discharge Quarterly Gamma spectral analysis
H-16 offshore, 1 mile North of Discharge Sr-90
H-19 offshore, 1 mile South of Discharge,,

Y
w 2. Indian River H-13 Big Mud Creek Quarterly Same as II.D.1

E. Beach Sand H-15 Plantom Beach, cpposite discharge Quarterly Gamma spectral analysis
H-16 East of Blind Creek, 1 mile North of Discharge Sr-90
H-19 Near Intake; 1 mile South of Discharge

F. Aquatic Biota

1. Crustacea Quarterly Gamma spectral analysis
a. Lobster,etab H-17 offshore, 1/2 mile North of Discharge Sr-90

&/or shrimp H-18 offshore, 1/2 mile South of Dischstge
H-20 Indian River North of site
H-21 Indian River South of site

2. Fish (Vertebrates) Quarterly Same as ll.F.1
a. Carnivores Same as II.F.1

Mangrove Snapper

b. Herbivores Same as II.F.1
Mullet (mugil cephalus) Quarterly Same as II.F.1

3. Other
a. Manatee Grass Same as II.F.1 Semi-annually Gamma spectral analysis

(syringodium filiforme) Sr-90

._ . . _ _ - . . . _ _ . . . . . __ ._ _ _ _ _ _ . . _ . . _ . . _ . . _ . ... . _ . , . _ . _ . . _ . . _ . . . _ _ . _ . . _ . . _
J
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{ TABLE 17-1 (cont'd)
5

l
OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM l

f
: I
i Criteria and Sampling Locations Collection Frequency Analysis / Counting f
i III. TERRESTRIAL
f I

i
| A. Milk St. Lucie County - H-01 SR70 Quarterly Gamma spectral analysis j
'. H-02 SR70 Chem. separ. & analysis Sr-90 ;

H-03 Glades Cut-off Road '
;

| B. Biota I.

1. Citrus H-10 Indian River Field Laboratory At Harvest Gamma spectral analysis
H-22 Canal Slough Road, St-90 t

'

H-23 Easy Street
4H-24 Tumbling King Roadi

j H-25 Bell Avenue
j. . H-26 Beaches Canal - SR607

U
| 1. 2. Food Crops 3 locations within a 10 mile radius of plant in Semi-annually Gamma spectral analysis
j prevailing wind directions from plant at harvest time Sr-90
'

3. Other Vegetation 5 locations within a 10 mile radius of plant Semi-annually Gamma spectral analysis
generally where there are air particulate samplers Sr-90

i ~ >
- C. Soil H-08. H-09. H-10, H-27. H-28 within a ten mile radius Semi-annually Same as III.B.3 I( of plant

>

| }
, >
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I !
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TABLE 17-2 !

1

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

TYPES OF ANALYSIS

!
1. Gamma Spectroscopy j

Ce-144 Ba-140 -|. >

I

I-131 K-40 -

- |
Ru-106 Ra-226 |

Cs-134 Th-232
!

Cs-137 Co-58 |
!

Zr-95 Co-60 |
i

Mn-54 Cr-51 i

!
Zn-65 :

'

2. Beta Liquid Scintillation Spectroscopy

!([) "-

C-14 i

P-32
,

i

3. Chemical Separation and Analysis |

'

i

Sr-89 |
I

Sr-90
,

!

1

I

',
-

e

i

h
!

'

!
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TABLE 17-3
i
t

9 Hutchinson Island Environmental |Surveillance Program
!

Typical Background Concentrations - 1971
[

;

!

Well Water (pC1/1) B - 20

Sea Water (pCi/1) B - 490; K 40-320 -

t

Biota (Fish) (pci/kg) B - 3000; K 40-2000; Fe 55-30; Sr 90-18 #

Citrus (pCi/kg) B - 1800; K 40-1700; Sr 90-40; Cs 137-70
.

Milk (pci/1) K 40-150; Sr 90-6; I 131--; Cs 137-90
i

!

!
Soil (pCi/kg) K 40-400; Zr 95-100; Cs 137-200 1

Beach Sand (pCi/kg) Zr 95-70; Cs 137-200; Ce 144-400 i

!
!

f
t

@
;

i

!
i

i

:

i
!

!

!

:

:
:

!

;

,
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fs QUESTION 18 Provide data on natural salt deposition as a function of
( distance inland from the shoreline. If these are not specific

to the site, discuss their applicability.

.

ANSWER:
i

Little data on natural concentrations of airborne salt or
deposition are available. Measurements have been reported for the New
Jersey Coast, taken in the summer of 1971.* The area is similar to the

Indian River-Hutchinson Island area in that there is a narrow islana |

about two miles offshore, paralleling the mainland coast. Deposition
2rates of salt were reported to be in the range 0.1 to 2.6 ug/(m )(sec) !

on the island, and below 0.4 to 0.006 on the mainland. As would be ex- i
pected, the lowest values were found at the stations furthest inland.

;

Another indication of relative airborne salt concentration was '

found in a study of corrosion rates of metal specimens exposed near Jack-
sonville, Florida. High rates were noted in samples exposed at the beach, 't

diminishing to normally expected rates at one mile inland.
.

i

.
I

s

i

,

b

;
,

!

,

* Jersey Central Power & Light Company, Forked River Nuclear Station
Unit 1 Applicants Environmental Report, January 1972. ;

,

!

|
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QUESTIO:: 19 Provide data on the transmission lines in terms of right-
of-way width, type circuits and pole structure, special
access roads, prior land use, potential for expansion,
beneficial uses, etc.

ANSWER:

Power from Hutchinson Island Unit 1 will be delivered to the
FP&L system at the St. Lucie substation. The transmission link will
consist of three 240 kv circuits carried on separate structures in a

single corridor, each circuit being capable of carrying the full output
of the plant. For the Indian River crossing, a long span design using

single 3400 kc mil ACSR/AW conductors was chosen. The crossing is
described in detail on page III-1 of the Environmental Report Supplement.

~

The land portion of the transmission link will be carried on
concrete H-frame structures with an average span length of about 660 ft.
Conductors will be 2-1691 kc mil. Right-of-way width is 1200 ft.

immediately adjacent to the Indian River shore to minimize effects on
adjacent properties, and 660 ft. elsewhere. Half the right-of-way will
be required for the three transmission circuits, the remainder being
held for future expansion. The right-of-way purchase has been comple ted.
Line routing was chosen to avoid residential or other developed areas.

Of the approximately 760 acres of right-of-way, 43 acres of
ridge land on the west side of the Indian River are divided into tracts.
The two houses which have been purchased are located within this 43

Approximately 712 acres of right-of-way are consideredacres.
undeveloped and have been used for natural pasture lands. Of these 712
acres, approximately 80 acres are cultivated in orange trees, 40 acres
are a water storage savanna and 30 acres are included in river swamp.
The proposed transmission line will have very little ef fect on the
orange groves within the right-of-way and have no significant effect
on the water storage in the savannas or the river swamp.

Approximately 630 acres of right-of-way are suitable for {
'

residential and commercial development, of which 480 acres were held
by a single land development company. The right-of-way has created a
potential green belt through his future development.

This is the only natural corridor for a transmission right-
of-way that would have a minimum environmental impact, located between
suburban and urban development of Indian River Estates Subdivision and
White City and Ft. Pierce to the north and the suburban and urban
development of Port St. Lucie and Stuart to the south.

19-1
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QUESTION 20 Provide a table showing the forecasted demand for power |

and the net effects of a one-year _and a two-year delay in

O' construction of Hutchinson Island Nuclear Station Unit 1. ,

)
,

I

ANSWER:
i

!

The requested data are shown in Table 20-1.

TABLE 20-1 ;

FORECAST OF SUMMER PEAK :

LOADS & GENERATION j

HUTCHINSON ISLAND ONE YEAR TWO YEAR |
NO DELAY DELAY DELAY |

t
1

!1974 1975 1974 1975

:
Summer Peak

Load - MW 8100 9000 8100 9000

*Generation - MW 9563 10363 8713 9513

Reserve - MW 1463 1363 613 513 !
'

(18.1%) (15.1%) (7.6%) (5.7%)

Largest Unit - MW 850 850 728 800
,

Reserve - MW 613 513 -115 -287
Largest Unit (7.6%) (5.7%) '(-1.4%) (-3.2%) ,

Out of Service

i

!

The probability of having to interrupt load because of inadequate reserves and
insufficient generation is shown by the following tabulation: i

Risk Index
Days per Year Increase Risk

1974 - Hutchinson Island No Delay 0.419 1.0 (Base)
i'

1974 - Hutchinson Island Delayed One Year 3.72 8.9

1975 - Hutchinson Island Delayed Two Years 5.44 13.0
!
,

h

i

k

20-1 I
<

'}



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

,

i

QUESTION 21 Provide a population forecast for the utility's service areaO between 1971 and 1981.

!.

fANSWER:

<
'

Table 21-1 below shows population data for the FPL service area.

TABLE 21-1 -

POPULATION OF FPL SERVICE AREA
>

,

FPL Service Area: 1960 1970 1980

Brevard 111,400 230,000 285,500
Broward 333,900 620,100 920,000

'

Charlotte 12,600 27,600 45,300
Collier 15,800 38,000 64,000 ;

Columbia 20,100 25,300 29,500 !

Dade 935,000 1,267,800 1,534,700 |
DeSoto 11,700 13,100 14,300 !

Flagler 4,600 4,500 4,600

O Indian River 25,300 36,000 50,000 t

Lee 54,500 105,200 148,300 *

Manatee 69,200 97,100 120,800
,

Martin 16,900 28,000 40,500 !
Okeechobee 6,400 11,200 15,700
Palm Beach 228,100 348,800 472,600 s

Putnam 32,200 36,300 39,600
Sarasota 76,900 120,400 157,300
Seminole 54,900 83,700 161,500
St. Johns 30,000 30,700 31,300 |
St. Lucie 39,300 50,800 61,700 ;
Suwannee 15,000 15,600 16,000
Volusia 125,300 169,500 227,500

:
Total 2,219,100 3,359,700 4,440,700

Source: 1960 and 1970 Data - U. S. Bureau of the Census
1980 Estimate - First Research Company, Miami i

f

;

O
.
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i

! QUESTION 22 Provide artist sketches and/or pictures suitable for repro-
duction showing the plant during construction and operating.

. from the main areas of public access (mainland shore, Indian
i River, State Road A-1-A, offshore).

:
'

,

7

j . ANSWER:

i

i Photographs of the plant during construction taken from the main
,

areas of public access are included as Figures 22-1, 22-2 and 22-3.
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QUESTION 23 State the size of the construction work force with time ,

j during plant construction.
{
!
>.

j ANSWER: 'i
!

As of March, 1972, approximately 750 were employed in the !

construction work force. It is expected to peak at 1200 at the end of- ',
'

mid-1974, and zero at the end of 1974.
..|1972, then decline to 900 in mid-1973, 600 at the end of 1973, 150 in

!
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QUESTION 24 Provide calculations showing the size, cost and operation

9 characteristics of a spray pond that would be required for
plant condenser cooling during normal operation of Hutchinson
Island Unit 1.

ANSWER:

Utilizing one of the modular spray devices which are .now avail-
able, a spray system could be considered for Hutchinson Island Unit 1.
Such a system would require 200 or more of the spray devices, installed in
a canal which would be a minimum of two miles long and 200 ft.. wide. Cost
would be $8,000,000 or more in direct costs, and the system would use
about 2% of the plant output. Capitalized charges for reduction in gen-
erating capacity and power usage would be about $3,000,000.

There are little data available on salt water drift and its
effects; such data would be required before such a system could be
seriously considered.

1
:

!
|

|
i

till l

1
i

O
,
s

!. 24-1
!

|
.

!
n .- n, . ,, ,...,.. -.-_. _ ,--. - . , - , . - . - . - , , , - . , . - , . . - . , , . . - - _ - . _ _ _ - - - - - -

-

-



!

f
QUESTION 25 Provide data on the approximate additional cost of mechanical |

and natural draft cooling towers guaranteed for various drift i
levels, e.g., 0.02, 0.05, and 0.005%. i

i
i

ANSWER: |
t

Mechanical draft cooling towers are now available with guaranteed ;

!drift rates of 0.03% to about 0.01%. However, allowance must be made for
deterioration of performance (i.e., increased drift) over the life of the :

plant, even with the best maintenance program. Total installed cost of |
a cooling tower system for Hutchinson Island Unit 1. utilizing mechanical |
draft towers, would be in the range of $10,000,000. Additionally, the _j
plant capacity would be reduced because of the power used by the tower !

pumps and fans and because of the increased heat sink temperature. The I

capitalized cost of the electric generating capacity reduction and power i

consumption would be in the vicinity of $3,000,000. {
t

Natural draft cooling towers suffer from several disadvantages
if considered for Hutchinson Island. There are: (1) the extremely high
hurricane-wind loading design required for this site; (2) the fact that
the unusually high wet bulb temperature characteristics of South Florida
results in a large tower; and (3) the fact that the turbine-generator and
condenser have been designed and their construction is well along, pre-
cluding optimization of the condensing temperature-cooling tower com- [
bination. Consequently, natural draft towers would be very expensive. !
An additional disadvantage would be the great size of a natural draft I

*tower.

In the absence of detailed specifications, it is impossible to
obtain precise cost data, especially for variations in drift' guarantee. .

It should also be noted that a cooling tower system would require I

discharge of a substantial quantity of heat for a once-through system,
or high-salinity blowdown water for a closed cycle system.
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f'' QUESTION 26 Provide a list of major information meetings, consultations,

(' etc. which have been held or are planned with Federal, State
and local agencies or groups other than those listed in Table
2.3.8-1, page 69, of the Environmental Report.

;

ANSWER:

Florida Power & Light Company has maintained contact with authorities
and regulatory agencies at the Federal, State and local levels as well as non-
governmental groups. These have included the following:

Federal - Atomic Energy Commission, Department of Interior,
U. S. Army Corps of Engineers, Bureau of Sport Fisheries and
Wildlife, Florida Game and Fresh Water Fish Commission, Federal
Aviation Authority.

State - Florida Board of Parks, Florida Air and Water Pollution
Control Commission, Governor, Attorney General, Board of Con-
servation, Department of Health and Rehabilitation Services, -

Trustees of Internal Improvement Fund, Department of Natural
Resources. |

Local - St. Lucie County Zoning Board, St. Lucie County Attorney,

/'~' St. Lucie County Planning and Zoning Commission, St. Lucie County
( Board of County Commissioners, Mosquito Centrol District, Flood

Control District.

Citizens Groups - South Indian River District Association, St.
'

Lucie County Farm Bureau, Ft. Pierce-St. Lucie County Chamber of
Commerce, Martin County Taxpayers Association, Inc., Florida i

Audubon Society, River Restoration League, Martin County Alliance
for Conservation.

Highlights of contacts are summarized below:

March-July 1968 Consideration for zoning classification change
of plant site by Zoning Board, St. Lucie County,
resulting in required zoning changes.

I

April-May 1968 Correspondence and meetings with South Indian River
Association representatives. Group was satisfied

,

with nuclear plans, stating that construction of )
fossil fueled plant would be vigorously opposed. |

|
June 1968 St. Lucie County Farm Bureau passed resolution ;

favoring Hutchinson Island Nuclear Plant, submitted I

this to St. Lucie County Commissioners.

June 1968 - Correspondence and meetings with U. S. Department
~h July 1969 of Interior, regarding thermal discharge from plant.[G

26-1
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i

July 1968 Resolution adopted by Board of Directors, Ft.
;

Pierce-St. Lucie County Chamber of Commerce,- [,

supporting location of Hutchinson Island Plant, j

July 1968 - Processing Dredge and Fill permit Application to
January 1969 construct access channel to plant by St. Lucie

iCounty Commissioners. Permit granted. ~

r

January 1969 Certification from Florida Air and Water Pollution !

Control Commission to Internal Improvement Com-
mission offering no objection to issuance of access.
channel dredge permit.

,

i
February 1969 Correspondence and meetings with Florida Air and

Water Pollution Control Commission regarding thermal
,

discharge from plant. !

February - Consideration by Corps of Engineers and U. S. Fish [May 1969 and Wildlife Service of Department of the Interior !
of dredge permit. Permit granted. !

;

March - Correspondence with Florida Audubon Society re- !

April 1969 garding thermal discharges. !
,

April 1969 Correspondence with Martin County Taxpayer's As- '

sociation regarding environmental matters.
{g~s -

( j April 1969 Meeting with River Restoration League regarding
dredge permit and thermal discharges.

;

April 1969 Meeting with Martin County Alliance'for Con-
servation to discuss plans for plant.

}
July 1969 Meeting with Federal Bureau of Sport Fisheries {and Wildlife concerning plant. j

i
October 1969 Agreement by Florida Department Health and Re- |

habilitation Services for environmental monitoring |
of plant environs. '

April-May 1970 Discussions and correspondence with Department of f
Interior regarding thermal discharges. Department |

of Interior expresses pleasure with FPL's decision '

in choosing ocean cooling water source.
i

November 1970 Permit granted by Florida Department of Air and !

Water Pollution Control Commission for construction :
of condenser cooling water discharge. !

;

January - Consideration by Florida Department of Air and Water
'

.

February 1970 Pollution Control Commission of Water Quality cer- '

tification for construction of plant. Certificate
'%_ issued.

t

'
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'

- February 1971 Marine biological study at site authorized in !
cooperation with Florida Department of Natural |

Resources.

Febrauty - Correspondence with Governor of Florida and
March 1971 Internal Improvement Board, and Department of '

Air and Water Pollution Control concerning permit
for additional dredging in Big Mud-Creek. Permit

'
granted.

April 1971 Received Corps of Engineers Approval.for dredging
operations.

August 1971 Federal Aviation Authority permits for containment
and shield buildings granted.

;

November 1971 Agreement by FPL allowing Mosquito Control District
to work on FPL nroperty.

November - St. Lucie County Commission consideration and ap-
December 1971 proval of construction of intake and discharge

system.

December 1971 Meetings held with Department of Natural Resources,
Beaches and Shores and Survey Management Departments,
Internal Improvement Board, concerning cooling water
intake and discharge.

December 1971 Consideration by Corps of Engineers of application
for intake and discharge construction. Application
pending.

>

>
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INTRODUCTION
.

The Florida Power & Light Company Hutchinson Island Plant
Environmental Report is herein supplemented to provide the additional
information requested by Mr. Muller's letter of May 16, 1972. In addition i

a Question 19 has been included in the Supplement as requested by Mr.
William H. Regan, Jr. DREP, per telephone conversation of May 24, 1972.

Also included are Figures 11-1, 11-2, and 11-3, which were j

inadvertently omitted from Supplement No. 2 submitted May 15, 1972. |
'These figures are to be included with the answer to Question 11,

Supplement No. 2.
|

|
.

+

I

,

,

i
!
r

i
:

i

f
;
-,

;
r

!

:
I
k

,

k
|
!

, . . . . - . . - , . . . , . . _ _ . .~. , . , ~ . - . . , ,. . , - . . . . - .
5



* UNITED STATES

f! S . ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

[

' '" '
_ ._ MAY 1 6 1972

Docket No. 50-335

Mr. George Kinsman
Senior Vice PInsident
P. O. Box 3100
Hiami, Florida 33101

Dcar Mr. Kinsman:

A site visit to the Hutchinson Island Plant was made on May 3-5, 1972
by a team from our Dimetorate of Licensing and the Pacific Nortiraest
Labomtory of Battelle Me:crial laborutory to review environmental
factors related to the construction and operation of the plant.

As a result of this visit and our continued review of ycur plant,.

additional infomation will be recuired to ec;rplete our review.
Accordingly, please subait by May 31 the infomaticn identified
in the enclosure to this letter.-

Your reply should consist of three signed criginals and 297 additional
copies as a sequentially numbered supple =2nt to your Environmental
Report.

!

Sincerely,
i .

['',w /I$ V

Daniel R. Muller, Assistant Dimetor
for Environmental Projo::ts .

Directorate of Licensing

D elosure:
Eequest for Additional Informtion

oc: Trey B. Ccnner, Jr. , Esq.
1701 K Street, N.W.
Washington, D. C. 20006 !

l
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REQUEST FOR ADDITIONAL INIDR% TION

HUTOIINSON ISLAND FIRTT
I

LNIT NO. 14

D0017 NO. 50-335 ,

1. Provide a current plot plan with projected ground cantours for the
site including the canal, dike, fill areas, beach line, and the

,

remainder of the site terrain. <

2. Indicate thosis mosquito species which are produced on Hutchinson
Island, any disease vectors fcund in this area, and Florida Pcuer
and Light's plans for aiding the mosquito contml program.

3. Estimate the proportion of the world population of turtles which
nest on Hutchinsco Island. Include data for green, leatherback and
loggerhead turtles.

ti . Describe the continuing envirunmental studies conducted by the
gs Departrent .of Natunal Resources at the site. Include the objectives
g and scope of these studies as well as their planned duration. Indicate

the personnel involved and the intended disposition of data collected.

5. Pruvide the height above MIR for the containment dome and vent.
/

6. List the estirated amounts and types of liquid arx1 solid mdioactive
wastes to be generated during operation. Describe the method of
pebging for shiprrent to be used for these.

7. Describe in detail the procedums for defouling the intake structum |

by recirculation. This description shculd include the following:
the =hn water tempemture to be achieved at the inlet structure
and the temperature rise necessary to achieve it; the flow mte
discharged frtn both the intake structure and outfall structure;
the velocity of water entering the intake velocity cap during
recirculation when all plant cooling, water will enter cne of the two
intake pipes; the intake and outfall velocity, the maximum surface
tempemture rise expected; the lengh of time for this mode of '

operation (mcirculation); and the frequency of recirculation. *

This information is necessary for the mnge of ambient water
tempemtures existing throufoat the year. *

O
.
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8. Provide a detailed analysis, including source data, of the altematives
for transmission line crossings of the Indian River. These altematives
should at least include (1) conventional overhead transmission, (2)
the currently planned overhead transmission system, and (3) an under-
ground transmission system with mainland switchyaId facilities located
near the railItad tmcks. The cost analysis shotad be consistent with
the fomula used on page VI-3 of the Environnental Report Supplement

"and should detail crossing costs and switchyard facilities costs
as separate quantities. Provide engineering details which fem
the basis of the cost estimate. Other enviivaaental advantages ,

and disadvantages (including aesthetic and ecological) should be
described for each alternative. The principal masons for discarding
other alternatives in favor of the presently planned system should
be described.

9. Update the table on page V-ll of the Environmental Peport Supplement
to include data through 1980.

10. Sepamte total generation capacity for a five to six year period
surrounding 1974 into the pcIrent available from base load units
versus the percent available frun peaking units.

11. h~nt load curtailments, voltage Inductions, etc., that have
occurred in recent years as well as those anticipated to occur in
1972.

12. Detail planned additions and retirements to 1980, indicating
location, capacity, type of unit (nuclear, fossil, turbine, etc.)
and planned date of addition or zwtirenent.

13. Expand the table on page V-2 of the Environmental Report Supplement
to cover the period 1965 to 1980, if possible.

14. Indicate the current cost of fuel oil suitable for (1) oil fired
facilities, and (2) gas turbine facilities.

15. Estimate the salvage value of the plant assuming (1) construction
of a nuclear facility at another site, and (2) construction of a
fossil (oil) facility at the present site by either converting or
abandoning the nuclear plant.

:

J
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16. Indicate the curant status of construction including estinated
percent completion, expenditures to date, and the portion of
expenditures that remain unspent.

17. Indicate the environmental and economic impacts associated with the
alternate sites considered, including the analysis used in selecting
the plant site. Update table 2.5.3-1 from Docket Nos. 50-250 and
50-251 as it applies to Hutchinson Island.

18. With reference to the equation on page VI-3 in the Environmental
Report Supplement, provide the basic data required to cmplete this
equation assuming the following alternatives:

a. That the present site is abandoned and a nuclear facility
of equivalent capacity is constructed elsewhem.

b. That an equivalent capacity oil-fired facility is constructed
at the pmsent site, either converting or abandoning the
nuclear plant.

c. That the base line cooling system design is modified for a
O cooling lake (specify required acreage cnly).

d. That the base line cooling system design is modified for
each of the three alternative discharge configurations
that were considered by Florida Power and Light.

Detail the delays, power purchases, environmental impacts, required
acreage, and other assumptions that am associated with the above
altematives.

. Q( ^ \
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QUESTION 1 Provide a current plot plan with projected ground contours

@
,

for the site including the canal, dike, fill areas, beach
line, and the remainder of the site terrain.

!4

J
1 ANSWER:
1
i

j Figure 1-1 shows the most recent plot plan presenting contours
; and elevations. Details of the balance of site landscaping are not complete
4 at this time.
! ,

|.
J -

!s

| |
:
1
!

|
'

i
!

. 4

) i

i !

..

.
>
;-

|

1

!
'

i
e

i

i

1.

|

,

,-

| 1-1
i

;

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



.. ---

|

Ni ,

Mr:.,~j

/~ g 2 Nd/'

g I I'[ :r:::=t. :C-
e = a r I" F::,'X:." .".*< " ._J

4ftare o.c.s.a. N y' '!."-.T '~' / || \
.- . .''r

-= .

!k I ., .<.
4 -,

1

Y T.T'.!C/:;'J!#E'*

i

go

b '

t
! (,

.

1

L

{ l
-~

/ em as.n N.-.- t~. pa__ ges t.e

***
ys'.4 i.- :"*G .\. Y

, .

y.=.g.y ' ~__ pnme:'. mm| p.s -
'

t.

iS- E
.

mt|'it': J;r''.|( 5 .- teg"A. g. 4( ' s AT4T;r
v.m c..::~.y.,*L.. a P ~-.

. .

, - "- m ' s/ ,/, _ , ,.,, g,.f.,g.. . ~ . .. |
-r .'.

_ - . _ _ wr,,,._ _- ,+ , , .,

u~ e-r. . m..u ,F,
., _ . _ . _

,,

> ,,

-me -

- .

7 U, ,:g'" m, f,c,t:i; .
i -

, ; ,,,;,,5 i..
. ,.

.
-

t. |
.*
-;,- .a.,

fb I ;'|~ T*//.rf.~ = + = = ~ , ~b u g ,'Q;*,. ~
8

..._(m.. .. e. \. g q,g ie._____ _
,

I i < ,- ~&>..
.. e

~/_ - -, _ . . __
n _.

. )|
1s-- a ma. m, ~

-- 1..,. a u ar ,s C.-.- - ,
. ,

'

< .
,

.-... i

../,/
( ,. .' ,- |- h. . . . ,

"

, / ;9
=,.. . - r. . , ' ,

esyfi.,g
'/ { 't .

,,,s ~~~=vs >s'.~1*n .

I
~ ' y .' E E.. .." yk. '

J
n--- .,y , ,ir ,
4, . 56 S *

g .emj 4 .,- - l'

- ! '

r ~ ~ ' " :/
fr

--'J
Ism i

-I 5.,d ( - - ~S
' ' * * '

' ''* "tA **
'r+"t de ;

.. > ;I; %.a r a.u. ,er :1 |,:| |
\

a= a '
., % 3 .:

E.4D 2;:,,.,n { v/
f }''

fem _
L,=* b+-- ,;r%,.ys ji~ . ] vt.aans sts m w> -

!

m.r.ea og ,jl
~

I\ t JJ
-

s\
;;;;;g y; g7g,. .

~" L ~ M '
!

#f8MAat$
- /

_

. a gay
e t.w. ,~m.~;;~.,4

~ *

/ ';.
-

; ; = -
,

. . s .

's-N P~'' l
'

ans muo

;
.t.71*. -| ;

-

ceten 6
.

1 - ,

.. > i
I 'I t '

.-; - .. | P L. M
_.s ,

>

1

I t

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT
CIRCULATING WATER SYSTEM

,

FIGURE 1-1 '

+



~ - - -

i
:

k
r

i

QUESTION 2 Indicate those mosquito species which are produced on ,

Hutchinson Island, any disease vectors found in this area,- L

and Florida Power & Light's plans for aiding the mosquito ;

control program. ;

!

ANSWER: |
!
>

The only mosquito species indigenous to Hutchinson Island is
,

the salt marsh mosquito (Aedes taeniorhynchus). The common varieties ,

of domestic mosquitoes (Culex species) are not capable of breeding in E!

salt water marshes and thus are not to be found on Hutchinson Island. i

The salt marsh mosquito is not a carrier of encephalitis and correspond- |

ingly there have been no reports of disease vectors made to the St. Lucie i

County Health Department for the Hutchinson Island area. Florida Power & !
Light is giving full support to the St. Lucie County Mosquito Control i

District and allows the Control District personnel to flood the low lying ;

land on the site in order to control mosquito breeding by natural fish i

predation of mosquito larvae. |
:
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QUESTION 3 Estimate the proportion of the world population of turtles
'

which nest on Hutchinson Island. Include data for green,
leatherback and loggerhead turtles.

!

ANSWER:
!

No data has been found to reasonably estimate the world population
of sea turtles to better than a factor of 3 or 4. Certainly, no data exists
on the current population ratios among the green, loggerhead r.nd leatherback
varieties. However, of the three, the leatherback is the least commonly '

seen on Hutchinson Island. These turtles range throughout the world, :
'principally between the latitudes of 35*N and 35'S. The Hutchinson Island

shoreline is estimated to contain about 0.1% of the world shoreline suitable
and active for turtle nesting. On the basis of nesting data summarized in
Item 4, Supplement 2 of the Environmental Report and on food industry data
in " Sea Turtles and the Turtle Industry" by R. M. Ingle and F. G. W. Smith
(University of Miami Press, 1949), the world population of sea turtles is ,

approximately 10,000,000. The proportion of the world population of sea |
turtles that nested on Hutchinson Island in 1971 is about 1/3000, or 0.033

'

per cent. !

The Hutchinson Island plant site nesting shoreline is slightly
less than one tenth of the entire ocean side shoreline length of the island.

,

Thus the typical proportion of the world population of sea turtles nesting
^

on site is of the order of 0.003 per cent.

I
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QUESTION 4 Describe the continuing environmental studies conducted by
[ the Department of Natural Resources at the site. Include j

the objectives and scope of these studies as well as their j
planned duration. Indicate the personnel involved and the |
intended disposition of data collected. |

,

ANSWER:

i

The Florida Department of Natural Resources (FDNR) is currently {
conducting a two year environmental studies program on the coastal waters t

near Hutchinson Island under the direction of the Chief of the Bureau of
Marine Science and Technology. A seven member advisory-committee of ,

biologists from the FDNR Marine Research Laboratory in St. Petersburg, |

Florida has been selected to initiate and direct the progress of the j
study program,

t

The program will obtain biological data from five offshore ;

stations located around the power plant discharge plume and from three i

beach stations near the plant site. The samples will be accumulated and |
analyzed from these and other mobile stations and will include investi-
gations on amphipods, stomatopods, zooplankton, decapod crustaceans, !

lancelets, chlorophyll a, particulate matter, sediments, isopods, mollusks, ;

echinoderms, polychaetes, phytoplankton, benthic algae, dissolved oxygen
and trace metals. The analysis of these data along with temperature, flow
and weather variations will establish a marine environmental balance for
the on and offshore waters prior to startup of the Hutchinson Island unit.

,

!
This data will be used to determine if any actual marine environ- ;

mental impact occurs from operation of the Hutchinson Island Power Plant. '

!
,
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; QUESTION 5 Provide the height above mean low water for the dome and {

|
vent, j

l I
;

ANSWER: .;
,; .

i
,

The height above mean low water for the dome is 225.5 feet and t
t

for the plant vent (stack) is 202.67 feet. j
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QUESTION 6 List the estimated amounts and types of liquid and solid
radioactive wastes to be generated during operation. [
Describe the method of packaging for shipmer to be used

for these. t

ANSWER:

r

The estimated quantities and sources of wastes.to be shipped
off-site excluding spent fuel are given on Table 6-1.

No wastes are expected to be shipped off-site in liquid form. |

In preparation for off-site disposal, spent ion exchanger resins may be
sluiced from the ion exchangers directly to an outside shipping cask or
may be stored in the spent resin tank and then sluiced to an outside
shipping cask when off-site shipment disposal is required. Alternately
the spent resin tank contents may be sluiced to drums at the drumming ,

station.
,

Concentrator bottoms are pumped into 55 gallon drums at the
drumming station and mixed with preloaded cement by rolling the drums.

.

'

Filter element assemblies are transferred from their respective
housings to shipping containers via shielded transfer casks. 3

Miscellaneous radioactive _ solid wastes are collected in 55 gallon
drums and compacted by a hydraulic baler. The baler is totally enclosed.

Solid wastes are removed from the site at scheduled intervals a

for burial by an AEC license contractor in accordance with DOT, ICC and |
other applicable safety regulations.

.

TABLE 6-1
;

SOLID RADI0 ACTIVE WASTES

Source Waste Generating Operation Volume or Quantity-

Wastes Converted to
Solid Form ,

Dewatered Spent Resin Sluice ion exchangers once 256 ft /yr .,

per year

Concentrator Bottoms Miscellaneous waste processing 8,000 gal /yr

Filter Elements Change filter elements twice 14 per year i

per year |

6-1
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QUESTION Describe in detail the procedures for defouling the intake
structure by recirculation. This description should include
the following: the maximum water temperature to be achieved
at the inlet structure and the temperature rise necessary to
achieve it; the flow rate discharged from both the intake
structure and outfall structure; the velocity of water enter-
ing the intake velocity cap during recirculation when all
plant cooling water will enter one of the two intake pipes;
the intake and outfall velocity, the maximum surface temper-
ature rise expected; the length of time for this mode of
operation (recirculation); and the frequency of recirculation.
This information is necessary for the range of ambient water
temperatures existing throughout the year.

ANSWER:

,m
-' 't Fouling studies show that the uncontrolled growth of maring or-
x_- ganisms, such as barnacles, in the intake and discharge pipelines will

rapidly increase the flow resistance of the circulating water system such
that the plant would have to be shut down after a few months of operation.
A procedure for controlling such marine growth has been developed based on
utility practice on the west coast wherein the discharge water is heated to
122-125 F and diverted into each of the intake pipe lines for approximately
4-6 hours once each month.

The procedure for circulating the plant discharge water into the
intake pipe lines is as follows. First the amount of water being pumped
to the main steam condenser is reduced and the plant power adjusted as
required such that the water temperature leaving the condenser is maintained
at 122-125 F. This operation is dependent on the temperature of the water
entering the condenser which varies from 65 to 85 F. The condenser operation
is summarized in the following table.

() - - U Y $/f/fd - / A d5 .30-lS,,

//
_
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TABLE 7-1

O IMAIN STEAM CONDENSER OPERATION FOR
CIRCULATING 125 F WATER TO OCEAN INTAKE PIPE LINES |

1

i

INTAKE CONDENSER CONDENSER
PLANT WATER DISCHARGE TEMPERATURE WATER 1

POWER TEMP WATER TEMP RISE FLOW RATE '|
!
;

840 Mwe * 85F 109F 24F 1080 CFS ** i

i

840 Mwe 85F 125F 40F 675 CFS

f840 Mwe 75F 125F SOF 540 CFS
i

840 Mwe' 65F 125F 60F 450 CFS ;
J

640 Mwe 85F 104F 19F 1080 CFS
!

640 Mwe 85F 125F 40F 525 CFS

640 Mwe 75F 125F 50F 420 CFS

640 Mwe 65F Unit not capable of raising temp to 125F
r

I
'

* Unit full load, no recirculation i ;

** Total circulating water flow is 1180 CFS, 1080.of which is for '

the main steam condenser ;

i
I
i

After approximately 30 minutes, the 125 F water will reach the i

entrance of the recirculation canal connecting the discharge canal to the
intake canal, at which time sluice gates will be adjusted to divert approx-
imately 40% of the' discharge flow into one of the intake pipe lines. After
an additional two hours, the water throughout the intake line will reach
120 F, the temperature required for defouling the line. . After four hours
at this temperature, normal intake flow will.be re-established in the !

treated line and the recirculating water will be diverted'to the other
intake line for the same treatment. i

>

At approximately one hour after the-defouling operation is j
initiated, water discharging from the subaqueous wye' discharge line will ibe approximately 120 F. The temperature rise'of this water is defined as [
the difference between the temperature leaving.the wye discharge and the '

ocean ambient temperature. The resulting ocean surface temperature in- '

crease.is approximately one-third of the temperature rise and will encompass. j
approximately the same surface area as the 6' isotherm shown in Figure 2.3.3-3 i

of the Environmental Report. The water discharging from the intake line ,

during the time'it is being defouled will mix with the water entering the '

adjacent intake line and thus limit the surface temperature rise to a few -!

O- degrees. This mixing will also increase the temperature of the water !

entering,theLmain steam condenser and the water flow will hava to be '

adjusted to maintain the temperature of the water leaving the condenser at
-122-125 F.

7-2 |,
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9 The velocity of the water in the intake and discharge lines i

4 during the defouling operation is summarized in the following Table. ;
-

1
4

TABLE 7-2
i
i

OCEAN INTAKE AND DISCHARGE PIPELINE '

WATER VELOCITIES DURING RECIRCULATION
;
.

2

CIRCULATING WATER VELOCITY-
WATER SYSTEM WYE DISCHARGE AT INTAKE I

>
FLOW RATE VELOCITY VELOCITY CAP

700 CFS 7.9 FPS 2.0 FPS ;

t

500 CFS 5.6 FPS 1.4 FPS h
,

,

300 CFS 3.4 FPS 0.9 FPS |
;
,

:
*j.

i

| || h
.
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|
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,

)

i
a

\
*

,

t

.

b

i
;

: ,

1

I

7-3 I.

i
I

. . . . - . . - . - - - . . . . _ _ . - . _ , . . . . , , . _ . - . . _ , - - - , . . . . . , . . , . - , - . , - ... ; 1-

.



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

i
's QUESTION 8 Provide a detailed analysis including source data associated ;

with the alternatives for transmission line crossings from ' '

the Indian River. These alternatives should include: 1) |
*conventional overhead transmission, 2) the currently planned

overhead transmission system and 3) underground transmission
with mainland switchyard facilities located near the railroad :

tracks. The cost analysis should be consistent with the
formula used on Page VI-3 of the Environmental Report Sup- |
plement and should break out crossing costs and switchyard
facility costs separately. Other environmental advantages '

and disadvantages including aesthetic and ecological should
be described for each alternative. The principal reasons
for selecting the presently planned system and discarding
the other alternatives should be presented. ,

ANSWER: i

The design of the river crossing portion of the transmission system ,

was chosen after consideration of environmental, aesthetic, economic and f

*

technical factors. Both underwater and overhead systems were considered.

The underwater system considered was pipe cables buried in a
four foot deep, 30 foot wide trench. The cables are oil filled, cooled by
conduction through the soil. !

,

Underwater cables are limited to lower power capacities per ;
circuit than overhead transmission lines. Although reliability experience ;
has been excellent, the design must assume that failures will occur. It |
would require approximately four to six months to repair a failed cable,
assuming the failure did not result in the pipe rupturing and contaminating
the cable with water. A repair to a cable would require that the pipe be
lifted out of the water at the point of failure, the pipe cut, and the
damaged section of cable removed in order to determine the length of new
cable required. A section of new cable would then be ordered from the !

manufacturer, which would require several weeks. Once tne new cable is !

received, it can then be spliced and repairs to the pipe finished. This *

phase will require approximately two to three weeks. |
|

Should the cable failure result in a pipe rupture which would
allow the cable to be contaminated with salt water, replacement of the !
entire cable would then be necessary. Up to one year would be required j
before the cable could be returned to service. ;

Based on capacity and repair considerations, to carry the full
plant output while meeting the required standards of reliability, would !
require four circuits for the river crossing, while only two are required !
for overhead transmission. The use of underwater transmission would re-
quire a substation on the mainland to connect the four. underwater circuits |
to two overhead transmission circuits in the overland portion. Additional
equipment would also be required at the plant substation for four circuits,
as compared to the requirements for two overhead circuits.

i

8-1
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1

A one-year delay is estimated if an underwater cable is used.
,

Aesthetically, underwater transmission is obviously most
desirable. However, it is the most damaging ecologically, since the i

dredging and backfill would be required across the entire width of the
Indian River, and further dredging and backfilling would be required for
repairs. The cables would be filled with oil under pressure creating a
potential environmental hazard from leakage of oil to the Indian River. |
In the event of cable casing leakage, oil pressure would be maintained '

in the cable unti] it could be repaired. Loss of oil pressure following r

pipe failure would allow salt water to enter the cable, necessitating
replacement of the entire cable.

The overhead transmission systems considered included a long
span design with steel towers and a concrete H-frame design. Either type
would consist of two circuits with no additional substation or switching
equipment. The steel tower design, although more expensive, was chosen [
on the basis of aesthetics and minimum disturbance to the Indian River.

Construction of the H-frame or steel tower line will be done I

using a barge. Some dredging may be required to allow it to reach the ,

tower locations. It is apparent that more dredging would be required
for the H-frame design.

f

On the basis of aesthetics, a single conductor per phase was
chosen rather than the two conductors per phase which would otherwise

s be used.

Table 8-1 summarizes the costs associated with various systems.
!
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TABLE 8-1

COST COMPARISON
INDIAN RIVER CROSSING |

(THOUSANDS OF DOLLARS) |

Steel Conventional Underground
Towers Overhead Cable

Additional Cost of Plant Switchyard
for Underwater Cable Terminals - - $ 575

.

!

4 - 240 KV 2,500 kemil Cables - - 6,000

Mainland Substation to Terminate
Cables - - 2,500

Steel Tower Line - 2 Circuits 3,000 '
-

Wood ll-frame Line - 2 Circuits i

(24 Structures per Circuit in '

the Water) 1,200 ;
-

:
Total $3,000 $1,200 $9,075--
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| QUESTION 9 Update the Table of Page V-11 of the Environmental Report

j Supplement to include data through 1980.

| ANSWER:
I
.

| Table 9-1 shows the required data.
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TABLE 9-1

FLORIDA POWER & LIGHT COMPANY
SUMMER PEAK LOADS. CAPABILITIES AND RESERVES

(Capability is Summer Peak Capability)
.

Peak Load
Gross Reserve with

15-Min. % Capability Reserve Largest Largest Unit Out Gas Turbine
Year MW Incr. MW MW % Unit FN % MW % Capability '

1961 1636 13.9 1963 327 20.0 225 102 6.2
1962 1874 14.5 2263 389 20.8 300 89 4.7
1963 2163 .15.4 2538 375 17.3 300 75 3.5
1964 2419 11.8 2938 519 21.5 400 119 4.9
1965 2693 11.3 3597 904 33.6 400 504 18.7

1966 3038 12.8 3498 460 15.1 400 60 2.0
1967 3338 9.9 3898 560 16.8 400 160 4.8,,

4 1968 4004 20.0 4298 294 7.3 400 (106) (2.6)
1969 4563 14.0 5125 562 12.3 400 162 3.6
1970 5230 14.6 5569 339 6.4 400 (61) (1.2) 444 8.0

1971 5635 7.7 6013 378 6.7 400 (22) 888 14.8

1972 6500 11.5 7585 1085 16.7 728 357 5.5 1332 17.6
(Turkey Point #3 - 760/728 MW - 6/72)
(Sanford #4 - 419/400 MW - 6/72)
(Lauderdale Gas Turbines - 444 MW - 7/72)

1973 7250 11.7 8713 1463 20.2 728 735 10.1 1332 15.3
'

(Turkey Point #4 - 760/728 MW - 12/72)
(Sanford #5 - 419/400 MW - 1/73)

1974 8100 11.7 9563 1463 18.1 850 613 7.6 1332 13.9
(Hutchinson Island #1 - 890/850 MW - 5/74)

1975 9000 11.1 10363 1363 15.1 850 513 5.7 1332 12.9
(Port Manatee #1 - 850/800 MW - 1/75)

1976 10000 11.1 11607 1607 16.1 850 757 7.6 1776 15.3
(Port Manatee #2 - 850/800 MW - 4/76)
(Gas Turbines - 444 MW - 5/76)

._ . . _ _ _ . . _ _ . _ . . . . - _ . . _ _ ___ . _ . _ .. . - . . _ . _ . . ._, _ - .-- ._
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TABLE 9-1 (Cont'd)

Peak Load
Gross Reserve with

15-Min. % Capability Rese rve Largest Largest Unit Out Gas Turbine
Year MW Incr. MW MW % Unit MW % MW % Capability

1977 11150 11.5 12851 1701 15.3 850 851 7.6 2220 17.3
(Unit X - 850/800 MW - 4/77)-

(Gas Turbines - 444 MW - 5/77)
1978 12400 11.2 14095 1695 13.7 850 845 6.8 2664 18.9

(Unit Y - 850/800 MW - 4/78) ;

(Gas Turbines - 444 MW - 5/78) '

1979 13800 11.3 15695 1895 13.7 850 1045 7.6 2664 16.9 i

(Unit - 850/800 MW - 4/79)
'

(Unit - 850/800 MW - 5/79
1980 15400 - 11.5 17739 2339 15.2 850 1489 9.7 3108 17.5

850/800 MW - 4/80)(Unit -

y (Unit - 850/800 MW - 5/80)
(Gas Turbines - 444 MW - 5/80)i w

1981 17100 11.0 19339 2239 13.1 850 1389 8.1 3108 16.1
(Unit - 850/800 MW - 4/81)
(Unit - 850/800 MW - 5/81)

Notes: Capability shown is Winter Gross / Summer Gross - MW.
Capability does not reflect Turkey Point power curtailment to
avoid exceeding Card Sound effluent temperature limits.

,
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j QUESTION 10 Separate total generation capacity for a five to'six year !

|
period surrounding 1974 into the percent available from base '

i
i load units versus percent available from peaking units,

1
! |
1 i
4

ANSWER:

!

Table 10-1 shows the required data. ~|
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QUESTION 8 provide a detailed analysis including source data associated s

with the alternatives for transmission line crossings from ,

the Indian River. These alternatives should include: 1) !

conventional overhead transmission, 2) the currently planned
overhead transmission system and 3) underground transmission

'with mainland switchyard facilities located near the railroad
tracks. The cost analysis should be consistent with the }
formula used on Page VI-3 of the Environmental Report Sup- '

plement and should break out crossing costs and switchyard
'facility costs separately. Other environmental advantages
!and disadvantages including aesthetic and ecological should

be described for each alternative. The principal reasons
for selecting the presently planned system and discarding i

the other alternatives should be presented.
:

i

ANSWER: f

The design of the river crossing portion of the transmission system !
was chosen after consideration of environmental, aesthetic, economic and
technical factors. Both underwater and overhead systems were considered.

|

The undervater system considered was pipe cables buried in a f
four foot deep, 30 foot wide trench. The cables are oil filled, cooled by !

conduction through the soil.

Underwater cables are limited to lower power capacities per i

circuit than overhead transmission lines. Although reliability experience !
has been excellent, the design must assume that failures will occur. It j

would require approximately four to six months to repair a failed cable, ~

assuming the failure did not result in the pipe rupturing and contaminating
the cable with water. A repair to a cable would require that the pipe be I

lifted out of the water at the point of failure, the pipe cut, and the
damaged section of cable removed in order to determine the length of new

,
cable required. A section of new cable would then be ordered from the

|
manufacturer, which would require several weeks. Once the new cable is
received, it can then be spliced and repairs to the pipe finished. This
phase will require approximately two to three weeks.

,

Should the cable failure result-in a pipe rupture which would
,allow the cable to be contaminated with salt water, replacement of the

entire cable would then be necessary. Up to one year would be required
before the cable could be returned to service. *

'Based on capacity and repair considerations,-to carry the full
plant output while meeting the required standards of reliability, would
require four circuits for the river crossing, while only two are required

|for overhead transmission. The use of underwater transmission would re- i
quire a substation on the mainland to connect the four underwater circuits

to two overhead transmission circuits in the overland portion. Additional ,

. equipment would also be required at the plant substation for four circuits,
as compared to the requirements for two overhead circuits,

j

1

i
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A one-year delay is estimated if an underwater cable is used. |
- ,

Aesthetically, underwater transmission is obviously most
.

desirable. However, it is the most damaging ecologically, since the !
'dredging and backfill would be required across the entire width of the

Indian River, and further dredging and backfilling would be required for
repairs. The cables would be filled with oil under pressure creating a +

potential environmental hazard from leakage of oil to the Indian River. 3
*

In the event of cable casing leakage, oil pressure would be maintained
in the cable until it could be repaired. Loss of oil pressure following

pipe failure would allow salt water to enter the cable, necessitating
replacement of the entire cable.

iThe overhead transmission systems considered included a long
span design with steel towers and a concrete H-frame design. Either type
would consist of two circuits with no additional substation or switching
equipment. The steel tower design, although more expensive, was chosen ,

on the basis of aesthetics and minimum disturbance to the Indian River.

Construction of the H-frame or steel tower line will be done |
using a barge. Some dredging may be required to allow it to reach the
tower locations. It is apparent that more dredging would be required i
for the H-frame design.

On the basis of aesthetics, a single conductor per phase was
chosen rather than the two conductors per phase which would otherwise
be used. t

'
Table 8-1 summarizes the costs associated with various systems.
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bTABLE 8-1

COST COMPARISON
INDIAN RIVER CROSSING
(THOUSANDS OF DOLLARS)

Steel Conventional Underground
Towers Overhead Cable

Additional Cost of Plant Switchyard
,

for Underwater Cable Terminals - - S 575

4 - 240 KV 2,500 kemil Cables - - 6,000 '

Mainland Substation to Terminate
Cables - - 2,500

Steel Tower Line - 2 Circuits 3,000 - |

Wood H-frame Line - 2 Circuits
(24 Structures per Circuit in

the Water) - 1,200 .

Total $3,000 $1,200 $9,075
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i QUESTION 9 Update the Table of Page V-ll of the Environmental Report

Supplement to include data through 1980.

1

j ANSWER:

Table 9-1 shows the required data,
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TABLE 9-1

FLORIDA POWER & LIGHT COMPANY
SUMMER PEAK LOADS, CAPABILITIES AND RESERVES

(Capability is Summer Peak Capability)

Peak Load
Gross Reserve with

15-Min. % Capability Reserve Largest Largest Unit Out Gas Turbine
Year MW Incr. MW MW % Unit MW % MW % Capability

1961 1636 13.9 1963 327 20.0 225 102 6.2
1962 1874 14.5 2263 389 20.8 300 89 4.7
1963 2163 15.4 2538 375 17.3 300 75 3.5
1964 2419 11.8 2938 519 21.5 400 119 4.9
1965 2693 11.3 3597 904 33.6 400 504 18.7

1966 3038 12.8 3498 460 15.1 400 60 2.0
1967 3338 9.9 3898 560 16.8 400 160 4.8

[ 1968 4004 20.0 4298 294 7.3 400 (106) (2.6)
1969 4563 14.0 5125 562 12.3 400 162 3.6
1970 5230 14.6 5569 339 6.4 400 (61) (1.2) 444 8.0

1971 5635 7.7 6013 378 6.7 400 (22) 888 14.8

1972 6500 11.5 7585 -1085 16.7 728 357 5.5 1332 17.6
(Turkey Point #3 - 760/728 MW - 6/72)
(Sanford #4 - 419/400 FM - 6/72)
(Lauderdale Gas Turbines - 444 MW - 7/72)

1973 7250' 11.7 8713 1463 20.2 728 735 10.1 1332 15.3
(Turkey Point #4 - 760/728 MW - 12/72)
(Sanford #5 - 419/400 MW - 1/73)

1974 8100 11.7 9563 1463 18.1 850 613 7.6 1332 13.9
(Hutchinson Island #1 - 890/850 MW - 5/74)

1975 9000 11.1 10363 1363 15.1 850 513 5.7 1332 12.9
(Port Manatee #1 - 850/800 MW - 1/75)

1976 10000 11.1 11607 1607 16.1 850 757 7.6 1776 15.3
(Port Manatee #2 - 850/800 MW - 4/76)
(Gas Turbines - 444 MW - 5/76)

_ _ _ . _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ . - - - . _ _ _ . .. ._ . - . - - , . . - _ . - - _ . . _ . . .-
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TABLE 9-1 (Cont'd)

Peak Load
Gross Reserve with

15-Min. % Capability Rese rve Largest Largest Unit Out Gas Turbine !

Year MW Incr. MW FG7 % Unit MW % FN' % Capability

1977 11150 11.5 12851 1701 15.3 850 851 7.6 2220 17.3 |
(Unit X - 850/800 MW - 4/77)
(Gas Turbines - 444 MW - 5/77)

1978 12400 11.2 14095 1695 13.7 850 845 6.8 2664 18.9
(Unit Y - 850/800 MW - 4/78)
(Gas Turbines - 444 MW - 5/78)

1979 13800 11.3 15695 1895 13.7 850 1045 7.6 2664 16.9
(Unit - 850/800 MW - 4/79)
(Unit - 850/800 MW - 5/79

,

1980 15400 11.5 17739 2339 15.2 850 1489 9.7 3108 17.5 '

(Unit - 850/800 MW - 4/80)
y (Unit - 850/800 MW - 5/80),

u (Gas Turbines - 444 MW - 5/80)
1981 17100 11.0 19339 2239 13.1 850 1389 8.1 3108 16.1

(Unit - 850/800 MW - 4/81)
(Unit - 850/800 MW - 5/81) !

!

| Notes: Capability shown is Winter Gross / Summer Gross - MW.
Capability does not reflect Turkey Point power curtailment to I

avoid exceeding Card Sound effluent temperature limits.
.
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QUESTION 10 Separate total generation capacity for a five to six year.G period surrounding 1974 into the percent available from base
]

load units versus percent available from peaking units.

.

ANSWER:
, ,

)
! Table 10-1 shows the required data. ,
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QUESTION 8 Provide a detailed analysis including source data associated '!

y with the alternatives for transmission line crossings from f
the Indian River. These alternatives should include: 1) |
conventional overhead transmission, 2) the currently planned ;

overhead transmission system and 3) underground transmission !

with mainland switchyard facilities located near the railroad }
tracks. The cost analysis should be consistent with the j
formula used on Page VI-3 of the Environmental Report Sup- !

plement and should break out crossing costs and switchyard |
facility costs separately. Other environmental advantages ]
and disadvantages including aesthetic and ecological should ;

be described for each alternative. The principal reasons ;
for selecting the presently planned system and discarding j
the other alternatives should be presented. }

!

!
ANSWER: [

!

The design of the river crossing portion of the transmission eystem (
was chosen after consideration of environmental, aesthetic, economic and i

technical factors. Both underwater and overhead systems were considered. [
t

The underwater system considered was pipe cables buried in a [
four foot deep, 30 foot wide trench. The cables are oil filled, cooled by 6

conduction through the soil. ,

t

Underwater cables are limited to lower power capacities per |
circuit than overhead transmission lines. Although reliability experience ;

has been excellent, the design must assume that failures will occur. It j
would require approximately four to six months to repair a failed cable, i

assuming t.he failure did not result in the pipe rupturing and contaminating {
the cable with water. A repair to a cable would require that the pipe be

'

lifted out of the water at the point of failure, the pipe cut, and the ,

damaged section of cable removed in order to determine the length of new
cable required. A section of new cable would then be ordered from the
manufacturer, which would require several weeks. Once the new cable is :

received, dt can then be spliced and repairs to the pipe finished. This ?

phase will require approximately two to three weeks.

Should the cable failure result in a pipe rupture which would j
allow the cable to be contaminated with salt water, replacement of the
entire cable would then be necessary, Up to one year would be required !

before the cable could be returned to service. ;

;

Based on capacity and repair considerations, to carry the full !
plant output while meeting the required standards of reliability, would '

require four circuits for the river crossing, while only two are required ;

for overhead transmission. The use of underwater transmission would re- {
quire a substation on the mainland to connect the four underwater circuits !

to two overhead transmission circuits in the overland portion. Additional |
equipment would also be required at the plant substation for four circuits, I

as compared t.o the requirements for two overhead circuits.

!
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A one-year delay is estimated if an underwater cable is used.

Aesthetically, underwater transmission is obviously most '
s

desirable. However, it is the most damaging ecologically, since the
dredging and backfill would be required across the entire width of the
Indian River, and further dredging and backfilling would be required for
repairs. The cables would be filled with oil under pressure creating a ;

potential environmental hazard from leakage of oil to the Indian River. !

In the event of cable casing leakage, oil pressure would be maintained
;

in the cable until it could be repaired. Loss of oil pressure following
pipe failure would allow salt water to enter the cable, necessitating
replacement of the entire cable.

;

The overhead transmission systems considered included a long
span design with steel towers and a concrete H-frame design. Either type ;

would consist of two circuits with no additional substation or switching >

equipment. The steel tower design, although more expensive, was chosen
on the basis of aesthetics and minimum disturbance to the Indian River.

Construction of the H-frame or steel tower line will be done ,

using a barge. Some dredging may be required to allow it to reach the
tower locations. It is apparent that more dredging uould be required
for the H-frame design.

On the basis of aesthetics, a single conductor per phase was
,

chosen rather than the two conductors per phase which would otherwise ~

be used.

Table 8-1 summarizes the costs associated with various systems.

,
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TABLE 8-1

( .

COST COMPARISON f
INDIAN RIVER CROSSING |

(THOUSANDS OF DOLLARS)

Steel Conventional Underground .

Towers Overhead Cable +

Additional Cost of Plant Switchyard
for Underwater Cable Terminals - - $ 575

4 - 240 KV 2,500 kemil Cables - - 6,000 ;

Mainland Substation to Terminate
Cables - - 2,500

Steel Tower Line - 2 Circuits 3,000 -

Wood H-frame Line - 2 Circuits
(24 Structures per Circuit in ,

the Water) - 1,200

|

Total $3,000 $1,200 $9,075
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i QUESTION 9 Update the Table of Page V-11 of the Environmental Report
Supplement to include data through 1980.

ANSWER:

Table 9-1 shows the required data.
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TABLE 9-1

FLORIDA POWER & LIGHT COMPANY
SUMMER PEAK-LOADS. CAPABILITIES AND RESERVES |

(Capability is Summer Peak Capability)

Peak Load
Gross Reserve with

15-Min. % Capability Reserve Largest Largest Unit Out Gas Turbine,

Year MW Incr. MW MW % Unit MW % MW % Capability
J

1961 1636 13.9 1963 327 20.0 225 102 6.2 i

1962 1874 14.5 2263 389 20.8 300 89 4.7
1963 2163 15.4 2538 375 17.3 300 75 3.5
1964 2419 11.8 2938 519 21.5 400 119 4.9
1965 2693 11.3 3597 904 33.6 400 504 18.7

1966 3038 12.8 3498 460 15.1 400 60 2.0
1967 3338 9.9 3898 560 16.8 400 160 4.8.

,

4 1968 4004 20.0 4298 294 7.3 400 (106) (2.6)
1969 4563 14.0 5125 562 12.3 400 162 3.6
1970 5230 14.6 5569 339 6.4 400 (61) (1.2) 444 8.0

1971 5635 7.7 6013 378 6.7 400 (22) 888 14.8

1972 6500 11.5 7585 1085 16.7 728 357 5.5 1332 17.6
(Turkey Point #3 - 760/728 MW - 6/72)
(Sanford #4 - 419/400 MW - 6/72)
(Lauderdale Gas Turbines - 444 MW - 7/72)

1973 7250 11.7 8713 1463 20.2 728 735 10.1 1332 15.3
(Turkey Point #4 - 760/728 MW - 12/72)

(Sanford #5 - 419/400 MW - 1/73)
1974 8100 11.7 9563 1463 18.1 850 613 7.6 1332 13.9

(Hutchinson Island #1 - 890/850 MW - 5/74)
1975 9000 11.1 10363 1363 15.1 850 513 5.7 1332 12.9

(Port Manatee #1 - 850/800 MW - 1/75)
1976 10000 11.1 11607 1607 16.1 850 757 7.6 1776 15.3

(Port Manatee #2 850/800 MW - 4/76)
(Gas Turbines - 444 MW - 5/76)

, _ . _ _ ,- . _ . ._ - _ . - . . _ _ - . -_ . - - _ . , - -_ _ - _- .. . . _ _ . _ . . . _ . . - - - _ , - _ __
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TABLE 9-1 (Cont'd)

Peak Load
Gross Reserve with

15-Min. % Capability Reserve Largest Largest Unit Out Gas Turbine
Year MW Incr. MW MW % Unit MW % MW % Capability

'

,

i 1977 11150 11.5 12851 1701 15.3 850 851 7.6 2220 17.3
(Unit X - 850/800 MW - 4/77)
(Gas Turbines - 444 MW - 5/77)

1978 12400 11.2 14095 1695 13.7 850 845 6.8 2664 18.9
(Unit Y - 850/800 MW - 4/78) !

(Gas Turbines - 444 MW - 5/78)
1979 13800 11.3 15695 1895 13.7 850 1045 7.6 2664 16.9

(Unit - 850/800 MW - 4/79)
(Unit - 850/800 MW - 5/79

1980 15400 11.5 17739 2339 15.2 850 1489 9.7 3108 17.5
(Unit - 850/800 MW - 4/80)

y (Unit - 850/800 MW - 5/80)
(Gas Turbines - 444 MW - 5/80)w

1981 17100 11.0 19339 2239 13.1 850 1389 8.1 3108 16.1
(Unit - 850/800 MW - 4/81)
(Unit - 850/800 MW - 5/81)

Notes: Capability shown is Winter Gross / Summer Gross - MW.
Capability does not reficct Turkey Point power curtailment to
avoid exceeding Card Sound effluent temperature limits.

,
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QUESTION 10 Separate total generation capacity for a five to six year
| O period surrounding 1974 into the percent available from base

load units versus percent available from peaking units.
,

4
*

.; '
i

ANSWER:4

3

Table 10-1 shows the required data.
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TABLE 10-1O
FLORIDA POWER & LIGHT COMPANY
SUMMER PEAK CAPABILITY - GROSS

Total
Capability Base Load Units Gas Turbines

Year MW MW % Capability MW % Capability

1968 4298 4298 100.0
1969 5125 5125 100.0
1970 5569 5125 92.0 444 8.0
1971 6013 5125 85.2 888 14.8

1972 7585 6253 82.4 1332 17.6
1973 8713 7381 84.7 1332 15.3
1974 9563 8231 86.1 1332 13.9
1975 10363 9031 87.1 1332 12.9

1976 11607 9831 84.7 1776 15.3
1977 12851 10631 82.7 2220 17.3
1978 14095 11431 81.1 2664 18.9
1979 15695 13031 83.1 2664 16.9

1980 17739 14631 82.5 3108 17.5

Note: Capability does not reflect Turkey Point power curtailment to '

avoid exceeding Card Sound effluent temperature limits.
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'~5 QUESTION 11 Document load curtailments, voltage reductions, etc. that
g

have occurred in recent years as well as those anticipated
'to occur in 1972.

ANSWER:

1

Table 11-1 shows data on load curtailment occurring from December, ;

1968 through 1971. Load curtailment results from a combination of circum-
stances, such as weather conditions and forced outages of generating units,
due to mechanical or electrical failure. Reserves are maintained to allow

ifor these events; obviously, curtailment becomes more likely as reserves
are decreased, but cannot be anticipated or predicted.

i
f

:

)
i

f

:

|

,

i

b

I

i

11-1

:

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



,

TABLE 11-1

O
FP&L - RESULTS OF LOAD CURTAILMENT

,

Load Amount of
Curtailment Number of Load Cur-

Date Period Customers tailed-Kw

12/16/68 5:00 - 7:00 PM 155 115,688

7/7/69 4:00 - 7:00 PM 46 87,240
7/8/69 4:00 - 7:00 PM 58 86,210
7/9/69 4:00 - 7:00 PM 67 /7,980 [

1/8/70 5:00 - 9:00 PM 281 151,680
1/9/70 6:30 - 10:30 AM 204 131,080 ;

'1/9/70 5:00 - 9:00 PM 337 161,290
1/10/70 7:00 - 10:30 AM 254 148,910
1/10/70 5:00 - 9:00 PM 215 131,410 ,

2/4/70 5:30 - 9:00 PM 182 122,660

7/15/70 4:45 - 7:00 PM 106 82,699 - Voluntary
7/16/70 4:30 - 7:00 PM 98 72,603 - Voluntary
7/27/70 4:00 - 7:00 PM 119 87,616 - Voluntary

O
,

7/28/70 4:30 - 7:00 PM 118 79,665
7/31/70 12:00 N- 10:00 PM 211 173,592

8/3/70 3:00 7:00 PM 349 112,237 - Voluntary-

8/4/70 4:00 - 7:00 PM 108 80,422 - Voluntary
8/5/70 4:00 - 8:00 PM 317 104,452 - Voluntary

9/2/70 4:00 - 7:00 PM 257 105,570 - Voluntary
9/3/70 4:00 - 7:00 PM 137 90,072 - Voluntary

'

1/20/71 5:00 - 9:00 PM 467 175,272

4/29/71 4:00 - 8:00 PM 703 202,110
4/30/71 4:00 - 8:00 PM 498 149,372 - Voluntary

i

6/36/71 4:00 - 7:00 PM 572 162,082 - Voluntary

8/18/71 3:00 - 7:00 PM 684 246,788

:
)

i/s
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QUESTION 12 Detail planned additions and retirements to 1980 indicating; ,

location, capacity, type of unit (nuclear, fossil, turbine,
etc.) and planned date of addition or retirement.

,

ANSWER:

The required data is shown on Table 12-1. !
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TABLE 12-1O
FLORIDA POWER & LIGHT COMPANY
DETAILS OF CAPACITY ADDITIONS

BY UNIT THROUGH 1980

In-Service i

Season Plant or Location Size MW Type

S-1972 Turkey Point #3 760/728 Nuclear
S-1972 Sanford #4 419/400 Fossil
S-1972 Lauderdale 444/444 Gas Turbine

I

W-1972/73 Turkey Point #4 760/728 Nuclear
!'

S-1973 Sanford #5 419/400 Fossil

S-1974 Hutchinson Island #1 890/850 Nuclear i

S-1975 Port Manatee #1 850/800 Fossil

S-1976 Port Manatee #2 850/800 Fossil |

S-1976 Undetermined 444/444 Gas Turbine

O S-1977 Undetermined 850/800 Fossil
S-1977 Undetermined 444/444 Gas Turbine

S-1978 Undetermined 850/800 Fossil
S-1978 Undetermined 444/444 Gas Turbine i

S-1979 Undetermined 850/800 Fossil
S-1979 Undetermined 850/800 Fossil |

S-1980 Undetermined 850/800 Fossil
S-1980 Undetermined 850/800 Fossil

,

Notes: Capabilities shown are Winter Cross / Summer Gross.
No retirements are scheduled. ,

!
!
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9 QUESTION 13 Expand the table of Page V-2 of the Environmental' Report
Supplement to cover the period 1965 to 1980, if possible.-

1.

ANSWER:
:
J

<- Table 13-1 shows the required data. Figure 13-1 gives further.
j details of system capacities and loads.
<
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TABLE 13-1

SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL
,

FLORIDA SUBREGION
ESTIMATED CAPABILITY-INTER-SUBREGIONAL EXCHANGE - RESERVE

Peak
Hour Net Total Load Reserve

Period Load Capability Firm Power from Capability Responsibility Megawatts % Peak

1972 Summer 11371 13066 NONE Same As Same As 1695 14.9
72-73 Winter 11690 13791 Net Peak Load 2101 18.0

Capability
1973 Summer 12574 15008 2434 19.4

73-74 Winter 12963 15833 2870 22.1

1974 Summer 13913 17477 3564 25.6
74-75 Winter 14319 17477 3158 22.1 !

1975 Summer 15337 20258 4921 32.1"
75-76 Winter 15793 20258 4465 28.3

1976 Summer 16896 21418 4522 26.8
76-77 Winter 17438 21518 4080 23.4

.1977 Summer 18597 23078 4481 24.1
77-78 Winter 19190 23278 4088 21.3

1978 Summer 20447 25785 5338 26.1
78-79 Winter 21110 26695 5585 26.5

1979 Summer 22474 28408 5934 26.4
79-80 Winter 23249 29233 5984 25.7

1980 Summer 24743 31627 6884 27.8
80-81 Winter 25490 31827 6337 24,9

1981 Summer 27171 33950 6779 25.0
81-82 Winter 27991 33950 N/ N/ \/ 5959 21.3

.. .. . _ _ _ . _ . _ . - - _ - - - - _ - _ _ . . . -. . .-- - - . . - - - . - . . _ . - . - _ - .,__- - _-_
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QUESTION 14 Indicate the current cost of fuel oil suitable for (1) oil.

.
fired facilities and (2) gas turbine facilities. '...

!

.

ANSWER: ;
. .

.

I
The current cost of low-sulfur fuel oil used in steam cycle gen-

erating plants is $3.33/ bbl, or about 55c/million Btu. The cost of fuel ;

for gas-turbine generators is $4.90/ bbl, or about 85c/million Btu. !
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QUESTION 15 Estimate the salvage value of the plant assuming (1) con- !

struction of a nuclear facility at another site, and (2) ,

construction of a fossil (oil) facility at the present site :

by either converting or abandoning the nuclear plant.

ANSWER:

Construction of a nuclear facility at another site would enable f
use of some items of major equipment such as the turbine-generator and ;

'
feedwater heaters. The salvage value of these items (net after cost of
removal and storage) is estimated to be about $20,000,000. A major portion ;

of plant costs are for site preparation, foundations and structures, none .

of which can be salvaged for use at another site. |
4

The plant is specifically designed as a nuclear unit. This is ]
reflected not only in the steam supply, but also in the turbine cycle !

equipment which is designed for low temperature-low pressure steam !

conditions. The turbine generator has a guaranteed rating of 856 mw t

when operating with inlet steam conditions of 750 psi, 513 F. Typical
fossil-fueled turbine-generators are designed for inlet steam conditions j

of 2400 to 3500 psi, 1000 F with reheat to 1000 F. Assuming construction i
of a fossil (oil) facility at the present site, salvage value would be
about $2,000,000 for prepared site reclamation and otherwise virtually !

nil because of these differences.
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QUESTION 16 Indicate the current status of construction including ;

estimated percent completion, expenditures to date, and I
the portion of expenditures that remain unspent. |

I

;

ANSWER:

Currently, construction of Hutchinson Island Unit 1 is approxi-
mately 20% complete. Field work completed includes site preparation, >

foundations, and erection of the containment structure. Major components
have been completed such as the turbine-generator, reactor vessel, and !

steam generators. Expenditures to date total $100,000,000, and additional
estimated expenditures are $100,000,000 of which approximately $50,000,000
are committed. ;
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QUESTION 17 Indicate the environmental and economic impacts associated ;

with the alternate sites consiuered, including the analysis j

used in selecting the plant site. Update Table 2.5.3-1 !

from Docket Nos. 50-250 and 50-251 as it applies to i

Hutchinson Island.
r

ANSWER:
,

At the time the choice was made,1968, major criteria for the >

selection of the nuclear plant site were:

a) The distance of the site from population centers. |
t

b) The availability of a large area of land at the site. ;

c) Natural characteristics of the site such that the impact on i

the environment would be minimal. '

i

d) Proximity to the West Palm Beach load center,

e) Convenient access to navigable water for the transport of
the heavy system components.

;

f) Provision for a cooling system with a minimum environmental |
effect.

,

t

A general discussion of siting problems in eastern Florida may be
of interest. The major areas in which a plant could be located on the
southeast coast include Miami and southward to the Keys, and the coast
between West Palm Beach and Cape Kennedy. At Port Salerno and between Coral

'Gables and West Palm Beach the population density is too great to permit
consideration. i

The southern tip of Florida is largely occupied by Everglades !
National Park and, with the exception of Key Largo, the Florida Keys are
too small to provide sites. Hurricane hazards are also higher along the
Keys than elsewhere in Florida.

;

A Florida west coast site would require a long transmission line i
to reach the West Palm Beach load center, but the Naples to Sarasota coast !

could be considered. North of Sarasota the Gulf Coast is heavily populated
as far as New Port Richey and beyond this point transmission costs are
definitely excessive. The Tampa Bay area was then under consideration by
FP&L for a large fossil unit and this unit, in addition to the seven Tampa |
Electric and three Florida Power Corporation stations already there, seemed i

to pre-empt the area. !

Central Florida south of Lake Okeechobee is almost entirely
Everglade Country. It includes the Big Cypress Swamp, the Seminole |

Indian Reservation and game sanctuaries. This area was ruled out because_ i
little is known about plant construction in such areas and because such ,

!construction would quite possibly prove hazardous to the ecology in the
) area. The area around Lake Okeechobee could be considered, however.

,

f
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i

For convenience the site areas listed have been compared with fO the site selection criteria in Table 17-1. The criteria are abbreviated !
from the previous listing. The ratings on the table do not signify that
the entire area could be ranked as given, but that certain of the more |

interesting sites which were believed to be available could be so ranked. |
This matter of actual availability of large tracts is critical. Site

.

selection cannot be governed by academic rules but by the real estate (
market.

;

EAlthough the comparisons on the table are qualitative they serve
to demonstrate some important points. Concerning Lake Okeechobee, the
environmental aspects of building a nuclear plant in that area were con-

,

siderably less understood than were similar problems in a bay or estuarine . |
location. The drought cycles in the Everglades which have had such disastrous - j

results made it seem t.swise to interfere, even slightly, with the local hy- . i

drology until the drought situation was clarified. This area was therefore
.

dropped from consideration pending clarification of the hydrological questions.
;

Most possible sites in the Naples to Sarasota area would have a '

strong resemblance to Turkey Point. They would be situated on bays pro- !
'

tected from the Gulf and hurricane damage by off-shore islands. These bays
would probably be considerably less affected by pollution than is Biscayne
Bay because the area lacks any cities comparable to Miami. It seemed quite - i
possible that a satisfactory site could be selected in this area. Such a j

site could probably be much like Turkey Point but it would have the dis- {
iadvantages of requiring a long and expensive transmission line to connect

it to the load center. The cost-benefit aspects of such transmission !
lines are discussed in a subsequent section but the choice was made on the j
basis that, of two similar sites, the one requiring only a short transmission
line is certainly preferable if the environmental aspects are equal, j

;

A nuclear plant located on Key Largo would require protection from !

hurricanes and this would add considerably to the cost of the plant. Turkey
Point is defended by the off-shore islands so that hurricane protection is
less expensive. A large nuclear plant on Key Largo might not fit with the
trend of development in the Keys, and on a relatively small island the plant |

would be more likely to intrude on its surroundings. The cooling water ;
situation was also difficult. Fresh water supplies were not adequate for
cooling towers and there was not sufficient area available for them. Heated :

water could not be discharged off-shore in the Key Largo Coral Reef Preserve.

As will be seen on the table, the area north of Palm Beach seemed
to meet all the criteria, with Hutchinson Island being superior regarding '

proximity to the West Palm Beach load center.

From the above discussion the Lake Okeechobee area was ruled out,
not on economic grounds, but because of its lack of access to navigable
water and because since 1965 drought and hydrological questions made it ,

unwise to locate a plant in the area. '

The west coast of Florida, roughly from the vicinity of Naples
to Sarasota, appeared to offer no specific advantages over other sites
at that time. Possibly more interest would have developed in the west i

'

coast, but the distance was still excessive. Lacking any obvious ad- {
vantages, the west coast had one definite disadvantage -- the necessity for ;

transmission facilities.- Estimates have been made of the average cost per
,

17-2 ;
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i

mile of transmission line of sufficient capacity to handle the Hutchinson
Island Nuclear Units. This average cost is $375,000 per mile. This can
be applied to bracket the cost of a site between Naples and Sarasota as
follows:

Naples to West Palm Beach 117 miles at $375,000/ mile = $43,900,000

Sarasota to West Palm Beach 180 miles at $375,000/ mile = $67,500,000
|

The cost of $375,000 per mile is an average cost which might well '

be exceeded in crossing the Everglades of southern Florida where it might
,

be necessary to secure rights-of-way through Indian Reservations and parks. i

The cost given is only for land and construction; it does not include
possible damage to the environment. This minimum additional cost for !

transmission, from $44 to $68 million, without any apparent offsetting
advantages, ruled out the west coast except for west coast loads.

j

Key Largo, a possible east coast site, had the disadvantage of ;
additional transmission line costs. Fifteen miles of land transmission line i

would have been required for Key Largo and a 1 mile water crossing from the
Key to the mainland. This power line crossing has been estimated at !
$2,000,000. The total for transmission capital cost would be- '

:

15 Miles at $375,000 $5,625,000 f

Water Crossing j2,000,000
.

Total $7,625,000

Although this sum is not large enough in itself to rule out the
Key Largo site, this cost in addition to problems concerned with the effect

;of heated water discharges on the Key Largo Coral Reef serve and other '

questions contributed to disqualifying the site.
1

..

The total distance from West Palm Beach is around 155 miles which
would bring transmission line costs to $58,100,000 at the average cost per
mil'e given.

The selection of Hutchinson Island was justified both by the
criteria of 1968 when the decision was made and by today's criteria.

The equivalent updated Table 2.5.3-1 from Docket Nos. 50-250 and i
50-251 as it applies to the Hutchinson Island site is shown in Table 17-1.

:

,
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TABLE 17-1 i
I- ,

SITES AND SITE CRITERIA

i

[
t
'

Site Areas .|:

|

Hutchinson Port South Key Naples to Lake
,

Island Salerno of Miami Largo Sarasota Okeechobee
', t

1
Criteria*

I
'

a.' Population Centers G U G G G G {
!

b. Large Areas Available F P G P P G; ;
t

c. Environmental Aspects G P G F G G :
i s !,

4 r

i E d. Proximity to West Palm !
4 Beach Load Center G G P U U F [
<

e. Navigable Water G G G G G G

I f. Cooling System Aspects G F G G G F

t
I

;

Key: G - Good; F - Fair; P - Poor; U - Unacceptable
'

.

.

!

'
I

w

i ' |
,

-

+

-

-

.. . . . . . . _ . . . _ , . _ , . _ ~ _ . . _ . . . _ _ _ . _ , . . , - _ _ , . . . _ . . . _ _ . . _ _ , . _.
.
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QUESTION 18 With reference to the equation of VI-3 of the Environmental I

O' Report Supplement, please provide the basic data required .;
'

to complete this equation assuming the following alternatives:
a. That the present site is abandoned and a nuclear facility-
of equivalent capacity is constructed elsewhere. b. That ,

an equivalent capacity oil-fired facility is constructed at i

the present site, either converting or abandoning the nuclear
'

plant. c. That the base line cooling system design is mod-
ified for a cooling lake (specify required acreage only). |
d. That the base line design is modified for each of the
three alternative discharge configurations that were con- ;

sidered by Florida Power & Light.

,

Detail the delays, power purchases, environmental impacts,
required acreage, and other assumptions that are associated

,

with the above alternatives. |

:
!

ANSWER:

i

The formula is:
M L 40 1 PM

" ""Present Value Generating Cost = C + D + I "+E .

n=l+J R" n=1 R" '

L

where: :

(
'

C Total capital outlay when plant begins operation |
=

,

D Additional capital required by alternative '=

E Years of delay due to adoption of alternative=

J Years counted from start of full operation=

M Amortization period for the plant, years=

P Replacement power purchased in year n=

M Cost per kwh of replacement power=

n ,

Yearly operating and maintenance cost plus [
0 =

nuclear insurance in year n

L Total fuel cycle cost per year, equilibrium=
n

R Discount factor=

Yearn =

i

Assuming completion of the plant as planned, C = $200,000,000; jO = S1,810,000; and L - $10,000,000. Salvage _ values in the event of-
aSandonmentofthepresentplantarediscussedintheanswertoQuestion15, ;

n ,

and the costs incurred and committed to date are discussed in the answer to _,

-Question 16. j

18-1 !
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i

a. Construction cost of a nuclear facility at a new site is estimated ,

/,,,') at $300/kw, or 255,000,000. Site selection, licensing and con- !
\~ / struction would be expected to delay the start of operation by i

about six years. Annual replacement powegrequirements, based |
on an 80% load factor, would be 5.96 x 10 kwh, at an average ;

cost of 5 mills /kwh. Environmental effects associated with this '

alternate would, of course, depend on the specific new site.

b. Construction cost ofanoil-fidedfacilityat the Hutchinson
Island site is estimated at $150/kw, or $128,000,000. Startup
would be delayed by about three years. Annual replacement power
requirements and costs would be the same as stated in the pre-
ceding paragraph. The major environmental ef fects of a fossil
unit would be (1) stack emissions, (2) oil spill hazards inherent
in fuel shipment and receipt, and (3) effects associated with
construction of tanker unloading facilities and oil storage tanks.

c. A cooling lake would require a water surface area of approxi-
mately 1300 acres. Dikes, spoil banks, inlet and outlet structures,
etc. would increase the total required area to perhaps 2000 acres,
and a one year delay,

d. The Y type condenser cooling water discharge was compared with
other discharge configurations and chosen considering environmental
and economic considerations. Considering a low velocity, single-
pipe discharge at an ocean depth of 18 feet as the base case,

7s alternates considered were (1) the Y discharge, which is a high-

('') velocity discharge at an ocean depth of 18 feet, (2) a low-
velocity single pipe discharge at an ocean depth of 30 feet, and
(3) a multi-port discharge configuration. The low-velocity
discharge was rejected as resulting in an unacceptable temperature
increase at the surface, but nevertheless serves as a base for
economic comparisons. This comparison is shown in Table 18-1
below. The main economic differences are in construction costs,
although there are minor differences in pumping power.

TABLE 18-1

OCEAN DISCHARGE COMPARISON

Evaluated Estimated
Configuration Cost Increment Max. Surface 4T Delay

Low velocity, 18 ft, depth Base 9.3 F None

Y discharge $200,000 5.7 -

Low velocity, 30 ft, depth $1,000,000 5.7 1/2 year

Multiport $2,000,000 5.7 1/2 year

/0
L)

18-2
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QUESTION 19 Identify the amounts, concentrations and frequency of
occurrence of discharge of all chemicals discharged to ;

the environment. - i

!
ANSWER * I

;

The chemicals discharged from the plant into the circulating
water system (530,000 gpm of ocean water) are identified in Section 2.3.4-

,

of the Environmental Report. The amounts, concentration and frequency are ;

tabulated in the following Table 19-1.

!

fTABLE 19-1
I

CHEMICAL DISCHARGES

i ical Amount Concentration Frequency

Calcium (Note 1) 4.2 lb/hr 0.01 ppm (Note 2) Continuous

Magnesium (Note 1) 0.4 lb/hr 0.001 ppm (Note 2) Continuous

Sodium (Note 1) 0.8 lb/hr 0.002 ppm (Note 2) Continuous [
,

Chlorine (Note 3) 0 Two hours per week i
i

t Boric Acid 8,250 lbs 4 ppm.(Note 2,4) Once during plant {
life >

!
2,400 lbs 2 ppm (Note 2,5) Once during each ;

fuel cycle

i

85 lb/yr 0 (Note 2,6) Continuous '

4

Note 1: Constituents of CO " of Ft. Pierce water at;300 gpm collected by
ion exchange and squently removed'from the ion exchange resin
through resin regeneration. ;

:
!

Note 2: Increase in ocean concentration at point of discharge into the ;
ocean. '

i

Note 3: Chlorine used for control of marine growth in plant equipment. '

Chlorine residual of 1 1/2 ppm leaving-the plant.will be com- ,

pletely depleted before discharge into the ocean by further i
action in the circulating water system.

i
!Note 4: Based on the release of the contents of the refueling water ;

storage tank into the circulating water system over a period j

of eight hours. I

i

\Note 5: Based on the release of.t e contents of the boric acid holdup-h 4

tanks into the-circulating water system over a period of four hours. I

!Note'6: Based on the continuous release of the effluent from the boric acid !

concentrators. i

!
!

19-1



N i ,,.
iL!.:*.m & 'N, .,

,

~i N. ,} ./s

<g

, ,:r.a.,. a , o''lb'T~* / ji,~; ._~
, .

i 2a :?,-'".'r,'**

I *\"'|.*.J.i. ?:e n- ~<.Y. .:f?*.7"J .|
~r. mwr o wLi _ - - ..c. .ca., ] g5 I,)

-
.

*k --I|... ,,S, *c,~,*h*:f, Wit
!8'

I|
f ~..~.,g_

f |l
!|| r,g

o
1
<

i I -lI
.

n

N I

.* ..
_ |i

i

~ -|

I ||
l ._., I ,- ..

~-

~

I.N,
fif 4 . q3..

*'*8

s,Te r n'a.ic.e.c,j- | -g
-~~s .

wm...._ . _ . . . . _ - . _

[0,*,%".";;O_d' f'T f(Edi.3.5tY.I., IEO'ik"*"*'i {Y| -7",*.5, o*''kc' i .
14*-=

'

. =~.~.g, ,m_ h 'f
' i &

- _,' , . . )r --

4. & %'- ae>h., ,,,,,i,,,
a

e,.y
_

-a+- , .,

fI.'a.'F". l.':.:''L".7* ".' L
***#"" *

- e. r.,-e c..a -". CP s .; , /~-e

..
o,3,s e- s .> =,

T
_. ,,

'
Q7~ y.- i;|if.W,,w'.- j ^ ~ ~~-

,. ;,
, r.-- .f ::,5.ff.*N' ?.'t.a'~

~

g| ,j_ -

' m n-i >

2~ ---t 93-

1, i .. | -;i

+ - 's, j

is . }
~ ,,

f8 < 1::".tr::'.t'O.,, ~
'y |r. t=,,oJ ; ' " " ~ ~ = ~ ~ ~ ::g,Wt, .ma s arm \6 , n --

.1. . _ L __.__._7' ,. 1* rsw a*a' j
- 4 a 'ars *.a s m--t_

-- .___
,_

--

1
n a ,. _. .

yg. 'T= g.
_ _ .

c u

e_ - ,-,f. -.
, e un= r>

.

. 7;y
p(

. . . . . , . -

!
, ji, r,-,..

,

f_ - ( )"(...
io., u .a - p n., '

'

_

.

+* .r.d.,?:', ::i',[ / ,/ j j| a* e----- ***'*'"'V~,
<" fa)._ | s- -.

' .( 1:<" .
|

. , | ~, n,gy*. au .,.,. ;;n.,rg:." j -34..r w
e'

I f"* ", A l
-,A, , - n.

erne a q g|
.

.e
# I a

r.y_ j| |
' <---~)

..

.anfr = I{!"w'~Q _[T
j q ( ,,,

. . D .|''s
,

l ;|, s . . ,. , s, .,, .

|
ee.an s eses y,

f [u~Q -4'ra m.~ I'a i b~~: f.e -

.1 Ir ._Q''-b--Vf
'' -- * * " ' "

rv <. =>OQ
,!

~.v? s m % f N T* n 4
!)A ,]

. .mm .n- ' m su~s.

- s
,i earm

e tm....y yy*Q. Y, -
~ ~ '* ~x --4 - < --.-<------n i.In_. _ g /.m

< .. . j'' ;'
ge '-----:

, ,, | ),
-

'cneg
[N

] .r I .T!'. 1'| *
"

i i"

L __1| 9 4 Aw,
'

!

\
J

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT
CIRCULATING WATER SYSTEM

FIGURE 11-1

- --_.



'*

i

!

ATLMTIC CCLAM
w4= tow =tse sure.ee

fvELOCf7Y Cap g j t W h pfpuCf

orce ersen usw
f '(< , a so.co

'
' ATLANTIC OCEAN '

' !**h' *""'t # I

*** g 73'7 C^*
:

|ACCES$ .dCPff
1' " ' " " * ' ' * - 09235T CwC noLa--*i

w . n ,..,,,, EL9.50
1 s -s '$cWcipocer ntg% e

L ,':w.~. .-
7 L Semp Len BortL.te.00; -

Tco on STL e oce' |W '

nefAMl0W wnfEW EL to 00
caeno.e er-e.oa

~" ~~

| $
'

\ ,-[' * /' |\ 0|Lycf' ~ 7:o
I/I N;r,g,% -c. c ,,u.

o,

/N - \ | K, ' SfL @ #008' PtCMede \|
_

';, 5 m n rr.ir,is,
,

/ (
~

) , . ~y ,L...,
_

cW C CYLancE9x ,' / ' ,.[_ e \ t

-

-\( o/

;
.

N [*J 4
* * * 4-==

M *
. octan ScrFDM

t[ \ / \* |.| /
-

O \
' .e

- n-se-

[ k [' |v [
-

#.g gp e r .x ,1WLCCtTY cd8S($4 AT$l%F) / , ,+.uwmmw 4 *I;, ~

,_Ma5Ff>R $ --~~ **] [, ,
'

:. .s
neove

~

1I,1 - -e

, arae se . , -.m/
.

,

h. -/ a;.

}9{ /'i"M''
- m ,t w . , , ..-- ; j ::

, <-
, '-'

! vsa,&- -

y q /!! :| -

= "T "" ~ ~ |/ ' "
?

z .' , , H1 W &f y
*I (CONC TetM6 TY9Y hb - Ni,f | ,g

_e
6

-ren ennes c t
LtL*Mo. Sot

f ||
~~

|h g c
SMT PIL>eG--

'I' .} att

4 i v .a
; v 4 : v # | ~ '

!

DC bd
! . svaaoveas wn r m-- .SE.CT A - A r, .s),

- - ~ ~ .

A . _.

i.- a
HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT |

OCEAN INTAKE STRUCTURES j.

FIGURE 11-2
'

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



Os V Os
-

(

pb .

/ '

N

k
6$

,-

gi' 7!
,M" $! .E'8s'4Ds,,', l-j ,- t - . 2, a r e ,

/ I

M_ta. nee;"*
~ 'r -

.
'

;
%

e

~ ,i'

; :*31;%: '' * SEC'r A-A ca s>
(\ _

n

1 k%4e 1%,
O "''i , , ,.*ac '} ,\ "i2'O - t

[-

g# , ,s .oe '

/ wrb
1, Ks m . e --

A gi & 4 jlR
k ,f. gj ~\t '

, , , ,
3

,i u t e oay y a
4

\ ; g g'..
y [i t

1 ~*'*-rry r,o avy g*~2;
#, y _; i

s!
: .

E,S. J!
'

q 5 _

' . , !,,
8)1a.se.=i %

1 *
?. ,r.. a3g [csm#[*YIa sof h i %) n . 3- co_.,

on i*
gj.gj g_, i|t , , . ,s-m m~.

~'**c~ m (" r_22 s + SECT S-D ca s>t >

a

i s, cwev . i

HUTCHINSON ISLAND PLANT
ENVIRONMENTAL REPORT
OCEAN DISCHARGE STRUCTURES

FIGURE 11-3
L___ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . - . -

.'



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

,

O

FLORIDA POWER & LICHT COMPANY
HUTCHINSON ISLAND PLANT

LHIT NO. 1

I
I

|
'

,

:

ENVIRONMENTAL REPORT
SUPPLEMENT NO. 4

9
1

.

June 27, 1972 Docket No. 50-335

0

- -



. . - , _ - - - , . ~.- ..-. _ . . . _ . . . . . . - . . . . . . . . - . - . - ~ . ..

i,

i
'
,

,

i

.[

.<

G !
INTRODUCTION j

i

r

!

The Florida Power & Light Company Hutchinson Island Plant i

Environmental Report is herein supplemented to provide a revised answer !

to Question 19 of Supplement No. 3 as requested by Mr. Muller's letter '

of June 19, 1972. }
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(*e, UNITED STATES'

j
N1 3 ATOMIC ENERGY COMMISSION

*

'i * I).
ff

/wAssiscros, o.c. zosas'

J

d yr ,

JUN 1 9 1372
,o<

#/,/fDocket No. 50-335 y
E, /^ W :. C f .,

r\y,1\ Q
, v, v
g,, /$ ,

.

\h -g 4)Y
*

Dr. James Coughlin
Florida Power & Li;;ht Company

P. O. Box 3100 ~

|Miami, Florida 33101

Dear Dr. Coughlin:

In the course of continued environmental review of the Hutchinson
Island Plant, we have identified certain information which is
inadequately discussed in Supplement No. 3 to your Environmental
Report. This information is identified in the enclosure to this
letter.

In order to maintain our licensing review schedule we will need a
completely adequate response by June 30, 1972. Please inform us ;

within 7 days af ter receipt of this letter of your confirmation of j

the schedule or the date you will be able to meet. If you 'cannot
meet our specific date or if your reply is not fully responsive to
our requests, it is highly likely that the overall schedule for
completing the licensing review for this project will have to be
extended. Since reassignment of the staf f's efforts will require
completion of the new assignment prior to returning to this project, ;

the extent of extension will most likely be greater than the ,cxtent
of delay in your response. .

i

Your reply should consist of three signed originals and 297 additional
copies as a sequentially numbered supplement to your Environmental
Report.

Sincerely, ;

f f f ,[ [ , W"

i

.n an ,

l
Daniel R. Muller, Assistant Director

'

for Environmental Projects
Directorate of Licensing ,

!
Enclosure:

' Request for Additional Information

ec: See page 2

i
i
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*Q REQUEST FOR ADDITIONAL INFORMATION ;

g
;

HUTCHINSON ISLAND PLA!E
>

UNIT NO. 1
,

DOCKET No. 50-335

1. Identify the amounts, concentrations and frequency of release
of all chemicals released to the environment. Include releases
for corrosion control, opent solutions from the water treatment
systen used to purify city water, chemistry lab and laundry j

releases, and all other continuous or intermittent chemical |

releases.
;
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FLORIDA POWER & LIGHT COMPANY
HUTCllINSON ISLAND PLANT

UNIT NO. 1

O
l ENVIRONMENTAL REPORT
'

SUPPLEMENT NO. 5

JUNE 28, 1972 DOCKET NO. 50-335
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The Florida Power & Light Company Hutchinson Island Plant |

Environmental Report is herein supplemented to provide the additional ;

! information requested by Mr. Giambusso's letter of May 12, 1972 concern- !'
ing the Atomic Energy Commission's guide for submission of benefit and [
cost information in environmental reports. {
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INTRODUCTION ,
;

!
1

i

The material submitted herein has been prepared in accordance

with the " Guide for Submission of Information on Costs and Benefits of

Environmentally Related Alternative Designs for Defined Classes of
r

Completed and Partially Completed Nuclear Facilities" dated May 1972. |
|

Most of the information has been previously submitted in the Hutchinson |
!

Island Plant Unit No. 1 Environmental Report dated May 20, 1971, in the |
I

Environmental Report Supplement No. 1 dated January 1972, and in the |

Environmental Report Supplements 2 and 3 dated May 1972. As directed

i
in Mr. Giambusso's Ictter of May 12, 1972, emphasis has been placed on !

!
material which has not been previously submitted. For the convenience

|
!

of the reviewer the place of publication in the above reports of this !
!
,

previously submitted information has been referenced and, where appro- [
t

priate, this' data is again presented in condensed form. |
|

The required data have been entered on the suggested format. f
I
!Notes accompany these forms to further amplify the data provided.

I
Alternatives

,

r

The design of the Hutchinson Island Nuclear Plant Unit No. 1 is

:

believed at this time to be that which will be ultimately completed and i

l

licensed. Modifications to this design are not foreclosed but there are
;

'no alternative sub-systems now being recommended, considered or designed.

Thermal dissipation by means of an ocean intake and discharge. as i

f

incorporated in the present design is believed to be optimum due to the -

i

limited opportunity for damage to marine biota. This system's freedom from ,

r
P

other environmental effects is considerably superior to the previous concept L

!
in which the cooling water was removed from the Indian River and discharged

;

to the sea. As discussed in Supplement 1 to the Environmental .FWport !

!
(page V-9) an additional cost of approximately 10 million dollars was incurred

|
-1- |



. . _ _ _ -. -- - - . - -- _ _._..-..-_._.___._____.__._._____._._.______.y
i *

j

!

| in making this change. No system is presently known which would be superior
o
L to the cooling system now being built. Other alternative cooling methods '!
i
1-

j employing cooling towers or spray ponds have been discussed in detail in

O. .

j the Environmental Report (p 75), Supplement 1 (pages V-5 through V-9) ,
#

.!
| and Jupplement 2 (p 24-1 and 25-1) . Briefly summarized, cooling towers '

1

1
is were found to possess no advantages as regards effects on the marine biota.

*
2

They do, however, present a potential hazard from the amount of salt drift

i '
| released and are uneconomic. The small size of Hutchinson Island makes

|

| cooling ponds or spray ponds impractical.
,

k .|
Concerning the Radwaste systems and the possible release of j

radioactivity to the environment, the Hutchinson Island Unit No. 1 will
;. ,

I i
j meet the requirements regarding releases set forth in Appendix I to 10 CFR

,
'

!
' part 50, so that alternative Radwaste system designs.are not required. |
| !
i !

| The only alternative which can be considered then is that of the i

! !
t

plant now under construction for which an operating license is expected
{
!

to be requested. t

I I

Summary

i

The important factors which influenced key decisions regarding the
f

siting and present design of Hutchinson Island Unit No. l'have been

. discussed at length in previous reports, as follows:
'

:
a-

,

1. Choice of a nuclear rather than a fossil plant. The |,

| Environmental Report p 74, and Supplement 1, p V-3
; through V-5.

i
! 2. Choice of the Hutchinson Island site, Supplement 3, 4

I p 17-1 through 17-4.
:

i 3. Choice of the present cooling system. The. Environmental
| Report, p 75, supplement 1, p V-5 through V-9 and !

Supplement 2, p 24-1 and 25-1.:

. Requirements for Additional Generating Capacity '

n

| The pressing need for the power to be generated at Hutchinson Island
-s

;

| has been discussed in detail in the Environmental Report (p 20-21) , and
|

j Supplement 1 (p V-1 through V-5) . The effects of a one-year and a
,

!

! -2_

i
.

'

L
[ _ . . . . . _ _ . . . . , . _ _ . . . . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ , _ _ , _ . _ _ _ .

, _ _ , _
_____-....,_,___.._,__.__m.,,_,,y,.,,,
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l

|
;'

!

|

two-year delay on the reserve capacity and the Risk Index.are shown in ;
,

;

Table 20-1 (p 20-1) of Supplement 2. Updated data on projected system9 . l

generating capacity, system capacity additions and projected subregional i

)
.

capability are given in Supplement 3, p 9-1 through 13-2. A list of load !,

:

curtailments in the last three years is included. |
'

'
,

Present Status

Currently, construction of flutchinson Island Unit 1 is approximately |
,1

,

20% complete. Field work completed includes site preparation, foundations,

i

and erection of the containment structure. Major components have been |
|

| completed such as the turbine-generator, reactor vessel, and steam
.

i
,, t
; *

! generators. Expenditures to date total $100,000,000, and additional |
:.

1

| estimated expenditures are S100,000,000 of which approximately $50,000,000 |
!

are committed.,

$
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I .|
; .!i '
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* -
OMB No. 38-R-0174

. ,

* SAMPLE FORMAT 1

BENEFITS FRONI THE PROPOSED FACILITY!/

Direct Ben.dits Note
Expected Avera;e Armual Generation in Kilowatt flours Q33x, QG,740.x .1.0.0.0 5.831.000.000 _

833000Capaity in Kilowatts . . ... . . ..... .. . ... .... ..

Pioportional Di'.t ribu tion of Electrical Energy-Expected Annual Delivery in
Kilowatt flours:

. . $ r .7 / .0 f. 5, p,3,1,, p,0,0,,,0 0 0, kwh. . . ..? 507.729.000 AIndmtrial
2 8 .7 p .o.f. 5, E,3.1.,.0QQ ,000. kwh. 1.673.500.000Commercial

.50.,7 831,000
.... .. .....

. . 11. 9. o. ,of 5, BT1.,,'0.'00. ,.,0 0 0. kw h. ., 0 0 0. . k. w. .h.. . . .
2.956.000.000itesidential .. ...

..
.o.f. 5., . .

. . ... ...... .
694,000,000Other .

Expected Average Annual Utu (in millions) of Steam Sold from the Facility .. . none
Expected Average Annual Delivery of Other fieneficial Psoducts (appropriate

physical units) . . ... .. . .. . . . . . none

Itesennes from Delivered ilenefits (Annual)
5. s .8.3.1. 0.0.0. t . 0. 0. .x. .$ 0187 .-$109'000<000 A0Electneal Energy Generated ......

Steam Sold . . .. . . . . .. .. . - . . -
" "*

... . . . . . - . - - .
" ""Other Prodnets

,

Indirect thinefits (as appropriate)

see note BTaxes (t ocal. State, Federal) . .. . . ... . .. . . . -

$285,000 CI c:.u.n ch . . . .. . . . ...

Iteyonal hoduct . . .. . . see note D
Environmental Enhancernent

itecreatian ....... .. . ... . .. .

Nr.igation . .. .. . . .. .. . ..... .

Ain Quality:

lbs produced by'eg6ivale'ni Eil 'f}tred piani ~ ~
equivalent oil f ;ed plant (35.000.000) ESO

Iiiod ced'by (41,200,000)N
Pa ticulates Md .P .k4$5hbY.dgs[(4{fdt, p' }{ [fjkh[p{ff t|,', ( 3,960,000)5

Others ,ydrgcarbp,n.s, )hs.prody,ce,d, by, egy.iyalent oigipd(H 1,380,000)

Employment . .... .. . .. .. . . . . ... ... . ...

Education . . .. ... . ... ... . ....... . . .

Others . . .. . ..... . . .... . .. .. ... ....

' All lenefits are to be described and qu.ilified in narrative form as su ;gested under Ucnefits in Part til of this guide. Where financial
or t tha entn. s are incorporated in suoic than one line item, the interrdationship should be identifi:d and discussed in the narrative. It

g should be nmed that enhics are not meant to be additive, due to multiple actounting which is implicit in rome of the entries. All
anonetary vAus should t.e re;wted in constant dollars.

9
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Hotes to Accompany Format 'l - Benefits from Proposed Facility
I
'

,

A. Percentages given for electrical energy distribution are those experienced

|

for Kwh sales by the company in 1971 as reported in the FPL Annual Report for
'

1971, Facts and Figures Supplement. The average revenue per Kwh for 1971
|

was 1.87c as reported in the above source.

B. Taxes to be paid by the Hutchinson Island plant have not as yet been- 5

determined. However, the plant will provide an important source of tax ;

revenue to St. Lucie County and other taxing authorities. -l
|
|

C. The two year program on aquatic biology now being carried out at the i

i

site is estimated to have a total cost of $135,000. Previous programs such ]

as those described in Section 2.3.6 of the Environmental Report cost about

i

S150,000. The research programs included are those having general interest

in the fields of marine ecology and biology.

D. The Regional Product does not consist of the readily quantifiable products

of a few large industrial plants as it does in some areas. In the area served
,

J

by FPL a large part of what might be considered the Regional Product are ;

i

facilities and services provided to tourists, vacationers, and the retired. ,

Motels, hotels, retirement homes and related facilities, in the aggregate, ,

;

are large users of electrical power and the area must have this power in !
'|

,

order to grow. Quantifying this product in terms of the electrical power |-

1

-Irequired, however, is not amendable to simple analysis. 1

!

E. The quantities of emissions listed are those which would be released by |

an average steam plant burning low sulfer (0.5%S) oil and producing the same

amount of power as the Hutchinson Island nuclear unit. Figures for-pounds

of emission per 1,000 gallons of oil burned were taken from Appendix D of

the report, Considerations Affecting Steam Power Plant Site Selection, a

1

Report sponsored by the Energy Policy Staff, Office of Science and Technology. I

)
,

-5--
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OMB No. 38 f t-0114

O
SAMPLE FORMAT 2

ALTERNATIVE PLANT DESIGN SUMMARY

A B C

ALTERNATIVES ,2 Plant With1

Plant As is Minimal Plant Operating
(Base Design) Environmental License Request

impact

IDENTIFICATION OF SUBSYSTEMS
See
Introduction3Altwnative Cooling Systems (1) A

Alternati<c Rad Waste System (ll) A

Alternativa Chemical Ef fluent Systems (111) A

Alternative System (specif y) (IV) A

Present Worth $221,200,000
,

GENER ATING COSf'

C' Annualized $1, 93 5, 500, 000
--

LOST CAPACITY (KWe)

INCREMENTAL ENVIRONMENTAL EFFECTS ,6,7 Units5

Primary impact Population or Resource
Affected

1. Natural Surface Water
Body

1.1 Cooling Water intake Ib/ day 25
Structure 1.1.1 Fish lb/ year 9125

1.2 Passage Through the
Condenser and Retention 1.2.1 Primary Producers
in Closott Cycle and Consumers

Ib fish per year equivalent see noteCooling systems

1.2.2 Fish lb/ yea - see note

1.3 Oischarge Area and Acres Ac re -fe et1.31 Water Quality,
1hormal Plume Physical { 1p 1

__ p f 3 73

N
1.3.2 Oxygen Availability

acre-fact no effect

11
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1.3.3 Aquatic Biota ;bs/ yea r no effect

1.3.4 VMdlife (including
birds, eqdatic and
amphibious mammals,
and reptiles)

acres none

1.3.5 Fish, Migration lbs/ year none i

1.4 Chemical Ef fluents 1.4.1 Water Quality, acre /
Chemical it/ day none

1.4.2 Aquatic Biota lbs/yeE.r none
#

( 1.4.3 Wildlife (including ,

birds, aquatic and
amphibious mammals,

<

and reptiles)

acres none
;

1.4.4 People I
d s " ""

1.5 Radionuclidas Discharged #" !"
to Water Cody 15.1 Aquatic Organisms

single organisms 10 3.

rem / year individual 1 0 x 10-4
1.5.2 People, External man rem year 1. 0 x 10-3

rem / year individual 3 x 10 - 4
1.5.3 People, Ing>:stion man rcm year 1. 8 '

1.0 Consumptivu use
(evaporative losses) 1.6.1 Peopk gallon / year none

-

1.6.2 Property ac re /ft / year 'none
1./ Ot;vn hnpotts

none

1.8 Combin?d or Interactive
Eifects

, """"

12

-7-



7

!

r

n
i

2. Groundwater | ,

2.1.1 People
2.1 Raising / Lowering of gallon / year lost none

Groundwater Levels

2.1.2 Plants acres none
r

!

2.2 Chemical Contamination 2.2.1 People gallon / year lost none |of Groundwater

2.2.2 Plants acres none
<

2.3 Rad;onuclide Contamina- 2.3.1 People rem none
tion of Groundwater __

2.3.2 Plants and rem /y r none
Animals

74 Other impacts on
G oundwater none !

3. Air
,

31 Fogging and Icing (caused 3.1.1 Ground Transportation
no effect !

b/ eaporation and drif t)

3.1.2 Air Transportation no effect

3.1.3 Water Transportation no effect

3.1.4 Plants no effect

3.2 Chemical Discharge to ,

3.2.1 Air Quality, Chem.ical no effectAmbicat Air

3 2.2 Air Quality, Odor no effeet !

t ir
3.3.1 People, External rem / year indivii ual 5 x 10 ~4 |

"
tofn'. man rem / year 2. 5 ;

rem / rear indiv dual -0
3.3.2 People, Ingestion man rc m/ year ~0

3.3.3 Plants and
Anirnals rad / year ~0

3 4 Other Irnpacts on Air

no effects

13 J
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4. 1.a n d

4.1 Pre emption of Land 4.1.1 Land, Amount

acres none

4.2 Plant Construction 4.2.1 P ple (ame . ties) no effectand Operation

4.2.2 People (aesthetics) acceptable

4.2.3 Wildlife acceptable
no

4.2.4 Land, Flood Control implication -
4.3 Salts Dischargect from 4,3,1 people n. a.

Coolio:j Towers

4.3.2 Plants and Anirnals n. a.

.

4.3.3 Pro.. erty Resources n. a.

4.4 Other Land Impacts
no effect s

4.5 Combined or interactive noneEffects

1. Economic or environmental benefits, or reductions in costs, should be shown in parentheses.
2. Where a row is not relevant to a particular alternative, insert n.a. for not applicable.
3. Letter identifies alternative in Supplementary Form.
4. Compute on basis of total incremental costs as of submittat date of guide information. (See IV B).
S. See Tabia 2 for units of measure and methods of computation, units should be specified by the applicant on the form.
6. Where items are the same for each alternative, put same in columns B and C.
7. Where appropriate, all environmental ef fccts should be on an annual basis.

O

m
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Notes to Accompany format 2 - Alternative Plant Design Summary
i

1.1 Investigation of the fish kill problem at cooling water intakes at

FPL plants to the north (Cape Kennedy) and south (Riviera Beach);

i

indicate a very minor problem. Although approximating the number

of fish killed is extremely difficult, from 10 to 50 lbs per day would
1-

|
; appear to cover the expected range. Taking 25 pounds per day -

25 x 365 = 9125 lbs fish per year

The species encountered at the above plants include; catfish, puffer,

mullet, horseshoe crabs and probably an occasional specimen of all the
'

indigenious fish species. !

I

1.2.1 Investigations of primary producers in the intake area are presently
'

being carried out by the Florida Department of Natural Resources
:

i

f (Supplement 3, p 4-1). From presently available data as given in the f3-

! i

)Environmental Report on pages 40-41, samples were collected for micro- |

4 !
-

organism counts from 21 stations offshore at the site in February and
|

!
June of 1969, and April 1970. The number of species found were 41 (not i

?including plankton), 63, and 41 for the three dates. The number of 1

|

! iorganisms counted per milliliter were less than 100 for most of the samples. I
i

I

; The greatest number of organisms were found six miles offshore. This can !

;

;- be compared with the 1,000 to 8,000 organisms per ml found in the Indian
p. .;

!River (Ibid p 41),
i

i
!
i

| The damage done to such organisms on passing through the condenser. i!.
!4

j . system is difficult to assess, While several studies have been, and are !
L

- i

being, carried out on the problem, results so far do not seem to justifyi

F clear-cut conclusions. Several studies were carried out at the Turkey !

l'

Point site on organism damage with the fossil units running. The experi- !
;

1:

!mental difficulties and the disagreement in results are summarized in the
ia

Turkey Point Plant Units No. 3 and 4, Environmental Report Supplement
- %

L

i ,

!

-10- !,.
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f
included here as Appendix 1. The effects of the Hutchinson Island Plant :

t

!

on marine biota are discussed in the Hutchinson Island Environmental ,

|,/ Report, pages 46 through 48.
|

1.2.2 No data is available on fish larvae, eggs, etc. which might be drawn

into the condenser system. In view of the barren nature of the water in the

;

neighborhood of the intake, and the fact that the area is not a spawning |

i

ground, as described in detail in Section 2.3.6 of the Environmental Report, {
.

it is believed that no significant damage will be done. The Florida

Department of Natural Resources is currently conducting a program at the i

|
site which will investigate the present population of plankton, other j

!
microorganisms, and benthic life in the intake and outfall areas (Supplement |

!

3, p 4-1). This information, when available, will assist in assessing f

possible plant impacts on these biota.

1.3 Based on the thermal efficiency of the unit, 6.1 x 10 BTU per hour
,

!
will be dissipated at full power. Work is continuing on the determination

;

of isotherm areas. Values for there areas now available are:
,

!

IIsothe rm Acres

2F 150

3F 25

5F 1/4 |
!

The volume of water within these isotherms can be approximated as: c

i
!

Isotherm Acres-feet

2P 1200 ,

!
~ F 200

1 - 2
,
.

.

1.3.2 The Florida Department of Natural Resources is currently conducting |
t

a program at the Hutchinson Island site (Supplement 3, 4-1) which will f

include determining dissolved oxygen in the water at the projected' intake I

location. This data are not as yet available. In view of experience at

other plants, no significant changes in oxygen content in the coolant water
.

!

on passing through the system is expected. Some plants report slight ;

|

-11-
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increases in oxygen content on passage through the condenser system
!

due to aspiration of small amounts of air at the circulating water !

pumps. The following data from the Turkey Point Plant for 10 randomly
,

!
selected but representative days may be of interest. '

Date Dissolved Oxygen Content, ppm

1971 Intake Discharge i
i

Feb. 4 5.7 5.5

May 20 3.4 3.4
,

July 22 2.8 2.7

Sept. 30 5.2 4.9
,

!
'1972
t

Jan. 20 6.3 6.2 ;

i

Feb. 3 4.9 4.9
i

Feb. 17 5.5 5.4

March 16 5.9 6.0

May 4 5.6 5.8

1.3.3 Field measurements by the Florida Deparment of Natural Resources

are currently underway (Supplement 3, p 4-1) which will investigate the

primary producers in the intake area. This program is expected to

amplify the data given under 1.2.1 above. From the comparatively small

volume within the isotherms given under 1.3 and the relatively barren

nature of the water at the intake, no important organism mortality is

expected.

1.3.4 No wetlands or water surface furnishing a wildlife habitat will be

af fected by the discharge.

1.3.5 As described in Supplement 1 to the Environmental Report (p VI-6)

"The 3 F plume is 1/3 miles long. Even if the 3 F differential acted as a

barrier, the migration path is the width of the 10 fathom shelf, or 6 2/3

miles, so that the 3 F plume is only 5.2% of the path. This could hardly

act as a barrier even if the temperature were high enough to actually

deflect fish". .No effect on spawning or fish survival is expected. T'are

should also be no effect. on the migration of turtles.

-12-
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I

1.4.1 and 1.4.2 |
,

The maximum possible chemical discharge from the plant is described |

|

on page VI-5 of the Supplement 1 to the Environmental Report, and is
;

given in detail in Supplement 4 to the Environmental Report. |

1.4.3 Wetlands and water surfaces serving as wildlife habitats will'not be
,

!

affected.

I1.4.4 Because all applicable water standards are met and the maximum

possible solid content added to the sea water coolent is only 1/16000 of |
4

'

the naturally occurring salts no effect on recreational use would appear
;

possible. ,

1.5.1 A conservative estimate has been made of the dose that an aquatic

organism would receive from the radionuclides released in the circulation

water discharge line. Assuming that such an organism were exposed

I
continuously for one year to the annual average radioactive concentrations. j

the dose to the organism has been calculated to be approximately one-

thousandth (10 ) rad per year. The concentrations referred to are given

in Table 2.3.7-1 (p. 61) of the original Environmental Report. This is

an extremely small dose, and it is thus concluded that radiological. effects

,on aquatic organisms will be completely insignificant.

1.5.2 The doses'to individuals and to population groups resulting from

recreational activities has been discussed on page VI-6.of Supplement 1 I

to the Environmental Report. In summary, it is estimated that the annual f
:

dose to a person engaged in in-water activities (swimming) or above water. !

activities (skiing, etc. ) would both be less than one-tenth of a mrem /yr ]
~

while the annual integrated dose would be less than one-thousandth '(10 )
:

of a man-rem per year. Doses resulting from shoreline activities would

essentially contribute no additional dose to that resulting from such g

recreational activities as swimming and water skiing. |

-13-
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l1.5.3 Doses resulting from ingested food and water are discussed on pages

VI-7 and VI-8 of Supplement 1 to the Enviromental Report. In s ummary , !

P

calculations indicate that the individual dose from consuming both fin and
,

shellfish previously exposed to the plant's discharge would be approximately ,

3 mrem /yr,.while the annual integrated dose to the population which may

ingest such food would be about 1.8 man-rem. As mentioned in Supplement

1, the direct ingestion of seawater is of no concern because of its salt |

content.

1.6 The affected water body is salt water and there will be no effect

'

on drinking water supplies or on agricultural uses.

l.7 and 1.8 f

No other significant environmental effects of the plant, or combined

effects are known.

2.1 and 2.2
!

-The only fresh water used will be secured from the City of

Ft. Pierce Municipal water system. .These wells have no known !

limitations on supply and there will be no effect on ground water levels.

.

2.3.1 and 2.3.2

As discussed on page VI-8 of Supplement .1 to the Hutchinson Island

Environmental Report, radioactive liquids pose the only source for

ground water contamination and a consideration of this source is given.

In summary, these liquids are released to the circulating water system ;

i
after suitable treatment. From there, they are carried and then dis-

charged well out into the Atlantic Ocean. Contamination of ground |

!
water is thus considered extremely remote and no adverse effect is

expected on people, plants or animals.
|

( '

3.1 Concerning fogging, as stated in Supplement No. 2 to the Environmental
4

|

-14-
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Report, (p 12-1) - ;
t

{
"The Florida Power & Light Company has operated numerous [

power plants with discharge conditions which are similar to Hutchinson |
Island or more difficult from a fogging standpoint. These include the ;

Cape Kennedy Plant, considerably north of Hutchinson Island, and !

Riviera Plant, to the south, as well as others. On infrequent I

occasions, light mists have been noted by plant operating personnel, j
but no significant amount of fog. On the basis of this experience, no |
problem with fog generation is anticipated at Hutchinson Island." (

!
,

3.2 No pollutant chemicals will be discharged to the ambient air nor will

odors be released. *

.

i

3.3.1 Page VI-8 of Supplement 1 to the Environmental Report discuss the

doses to people that result from radionuclides discharged to the ambient

i
air. In summary, the annual dose to a person standing at the plant }

boundary would be about half a mrem ( 5 x 10' rem), while the annual
'

t

!
dose to a person standing on the west bank of the Indian River would only ,

-4 k
'

be about a quarter of a mrem ( 2.5 x 10 rem). The annual integrated ;
i

dose out to fifty miles has been calculated to be approximately two and +

i
t

one-half man-rem. It is concluded that the radiological cost, both to I

|

individuals and the population, will be negligible. !
!

3.3.2 and 3.3.3 |
i

As stated on page VI-8 of Supplement 1 to the Environmental Report,

the release of radionuclides other than the noble gases, is expected to be !
:

essentially zero. This in turn would-preclude concern for radionuclide |
)

accumulation in foodslor its uptake in plants and animals.
|i
-

I3.4 The applicant believes that there are no additional environmental

i
effects other than the insignificant ones mentioned above in the subsections !

i
to Section 3. '

e~ 4.1 It is not expected that further land will be acquired.

', 4.2 Noise from the plant will be of low level and will not be audible

off the site.

-15-
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4.2.2 The Hutchinson Island Plant as described in the Enviromental

Report (p 71) is expected to be aesthetically acceptable. "Only the

upper points of the higher buildings will be visible to an observer on
~

the Island as the switchyards and other low structures will be totally ;

,

or partially concealed." No local or regional authorities concerned |

with plant appearance are known, but public reaction to the plant as
:
'

a whole as shown by newspaper coverage, letters-to-the-editor, and

,

public and private statements has been quite favorable. :

4.2.3 From the standpoint of wildlife, the only direct affect has been ;

on the plant area itself where construction is taking place. Construction

noise may penetrate slightly beyond the area of actual construction, but !

i

this will soon cease. Overall effects on wildlife are expected to be very :

limited if any. !

4.2.4 The only part of the plant which might have an implication for flood

control is the transmission system. The Central and South Florida

Flood Control District in a letter dated December 18, 1970 (Appendix ,

C of the Supplement 1) stated that the proposed transmission lines do

not affect District facilities.

4.3 Cooling towers will not be used so that the question of salt. drift . ;
i

from them will not arise.

4.4 The plant will not encroach on archaeological or historical sites !

!(Environmental Report p 25) . ;
.

4.5 No synergistic effect of combined environmental impacts is expected. f
!

.

,.

,

i
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS

Primary Impact Population of Description Unit f
Resource Affected Measured $1ctbod of Computatio4

I. Natural surface water (Specify natural water
body body affected)

1.1 Cooling water intake 1.1.1 l'ish21 Juveniles and adults are subject to sttri. Pounds per year Identify all important species. Estimate the annual weight
structure tion. (as adults by of each specie that will be destro> ed. For

s p ecie s of y o u ng-o f-t he-year destroyed, only tne expected
interest). population that would have survived caturally need be

considered.

1.2 Passage through the 1.2.1 Primary producers and Primary producer and consumer life. Net effect in Field measurements are required to esta%sh the aserage
w condenser and reten- consumers forms may be reduced due to mechani- pounds per year weight of organisms per unit volume by group (e.g.,4 tion in closed cycle cal, thermal, and chemical effects. (as adult fish by diatoms, green algae, zooplankton, etc.),

cooling systems, species of inter-
est).

Determine the mortality of erganisms pessing through the
condenser and document. Include indirect' effects whichJ

affect mortality and document. Translate loss to pounds
of fish.

1.2.2 Fish All life stages (eggs, larvae, etc.) which Net effect in Identify all important species. Estimate the annual weicht
reach the condenser are subject to attri- pounds per year of each specie that will be destroyed.1 or brvae. eggs, and
tion. (as adult fish by yo u n g-of-t he-y ear destroyed, only the expected

species of inter- population that would base survived raturally need be
est). considered.

SApplicant may substitute an alternative urlit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.

8Tish" as used in this table includes shellfish and other aquatic invertebrates harvested by man.

2/ Indirect effects could include increawd disease incidence, increased predation, interference with spawning, reduced metabolic rates, hatching of fish out of p'isse with feod
organisms, etc.

,
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

Population or Unit ofPrimary Impact Resource Affected Description 3fessure / Sfethod of Computations

1.3 Discharge area and 1.3.1 Water quality, physical The rate of dissipation of the excess Acres and acre. Estimate the average Dtu per hour dissipated to the
therrnal plume heat. primarily to tha atmosphere,. will fee t. receiving water at full power. Estimate tl e veater solume

depend on both the method of discharge and surface areas within differential ternperature
and the state of the receivjng water,in iwtherms of 2',3*,and 5*F under conditions that would
respect to ambient temperature and tend, with respect to annual variations to maximize the
water currents, ettent of these areas and volumes.

1.3.2 Oxygen availability Dissolved oxygen concentration of re- Acre-feet. Estimate solumes of affected waters with concentrations
ceiving waters ma) be modified as a below 5,3, and I ppm under conditions that would tend
consequence of changes in the water to maximize the impact,
temperature and the translocation of
water of different quality.

ta
en

1.3.3 Aquatic biota Primary producers and consumers (in- Net effect in Field measurements are required to establish the average
ciudmg fish) may be affected directly pounds per year weight of organisms per unit volume by group. Estimate
or indirectly due to adverse conditions in (as adult fish by the mortahty of organisms in the receiving water from
the plume. species of inter. direct and indirect effects. Translate loss to pounds of

est). fish.

1.3.4 Wildlife (inclu ding Suitable habitats for wildlife may be Acres Determine the area of wet land or water surface impaired
-

birds, aquatic and am- afTected. as a wildlife habitat because of thermal discharges,
phibious ma mmals, including effects on food resources. Document estimates
and reptiles). of populations affected by species.

1.3.5 Fish, migration A thermal barrier may inhibit migration, Pounds per year Estimate the fraction of the stock that is prevented from
hampering spawning and diminishing the (as adult fish by re;tching spawning grounds because of p! ant operation.
survival of returning immature fish. species of inter- Prorate this directly to a reduction in current and

est). longterm fishing effert supported by that stock. Justify
estimate on basis of local migration patterns, experience
at other sites, and applicable state standards.

4

.

jApplicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.

.
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Table 2-GUIDANCE FOR DESCRhTION OF ENVIRONMENTAL EFFECTS (cont.) t

'

Population or Unit of ,Primary impact Resource Affected Description 5fessuref Method of Cornputationi

L

1.4 Chemical effluents 1.4.1 Water quality, chemi. Water quality may be impdred. Acre-feet per The volume of water required to dilute the average daily
cal day, % discharge of each chemical to meet appUcab!c water

quality standards should be calculated. Where suitable ,

standards do not exist, use the volume rMuired to dCute
, each chemical to a concentration equivalent to a lethal
! concentration (e.g., LD.) for the most sensitivei

organism of commercial or ecolodc21 importance in the
'receiving waters. The ratio of this soturte to the annual

minimum value of the daily net flow, where apphcable, cf
the receiving waters should be espressed as a percentage.
and the largest such percentage reported. Include the total
solids if this is a limiting factor. Include in this calculation
the blowdown from the cooling towers.

U-
1.4.2 Aquatic biota Aquatic populations may be affected by Pounds per year Total chemical effect on aquatic biota should be

toxic levels of discharged chemicals or (by species as estimated. Biota exposed within the facility should be
by reduced dissolved oxygen concentra. fish). considered as well as biota in receiving waters. Supporting
tion s. documentation should include reference to applicable

standards, chemicals discharged and their toxicity to the
aquatic populations affected.

,

!-

1.4.3 Wildlife (including Suitable habitats for wildlife may be Acres Estimate the area of wet land or water surface impaired as
.

*

birds, aquatic and am- affected. a wddlife habitat because of chemical contamination i
phibious m a mmals, including effects on food resources. Document estimates
and reptiles). of populations affected by specie.

1.4.4 Peopic Recreational water uses may be inhibit- Lost Annual Volume of the net flow to the receiving waters required
ed. User Days and for dilution to reach established water quality standards

Area for Dilu- must be determined on the buis of daily discharge and
tion. converted to either surface area or miles of shore. Cross

section and annual minimum flow characteristics should ,

be incorporated where applicable. User density for the
,

locality must be obtained.

i

?

- YApplicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all atternatives for the effect being measured,
f

?
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

Primary Impact Desenption f,) Method of Cor putatienP" ' "I
R m M-

This permits estimation of bst user days on an ar ual
basis. Indirect recreatien losses due to catrephication and
decteased fishing shall be included.

1.5 R a dio n uc'! des dis- 1.5.1 Aquatic organisms Radionuchde discharee rnay i:troduce a Rem per year. Sum dose contr:butions from radiona.hdes espected to
c ha r ged to water radiation level which adds to natural be released.
body background radiation.

-

1.5.2 People, etternal Radionuclide diwharge may introduce a Rem per year for Sum annual dow centributions from nudides expected to
radiatien !crel which adds to natural individual; man be released. Calculate for abme-water activities (skiing.
background radiation for water usert rem per year for fishing, boatinr), in-water actisities ow imming), and

e s timated pop- shorelme activities.
A ulation as of the
C sc heduled year

of in-plant oper-
ation.

1.5.3 People, ingestion Radionuclide diwharge may introduce a Rem per year for Estimate biological accumulation in foods, and intake by
radiation level wMeh adds to natural individua1s indisiduals and population. Calculate doses by summing
background radiation for ingested food (whole body and results for expected radionuclides.
and water. organ); man tem

per lear for esti-
matad popula-
tion as of the
sc heduled year
of in-plant oper-
ation.

1.6 Consumptise use 1.6.1 People Drinking water supplies drawn from the Gallons per year. Mere users withdraw drinking water supplies from the
(evaporative losses) water body may be diminished. affected water body, lost uater to uters should be

estimated.

Applicant may substitute an alterru 3 unit of measure, where appropriate. Such a measure thould be applied consistently to all alternatives for the effect being measured.

|
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Table 2-GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

Population or Unit of
e Resource Affected Description hfeasured $lethod of ComputationPrimary impac

..

1.6.2 Property say be withdrawn from agricul- Ac re-f ee t per %here users withdrawing irriration water are affected, the
asage and use of remaining water year. loss should be evaluated as the sum cf tao volumes: the*

t t>e degraded. volume of the water last to agricultural users and the
volume of dilu tian water regt:. red to reduce
concentrations of dissolved solids in remaining water to
an agriculturally acceptable level.

1.7 Other impacts The applicant should describe and quentify any other
enytronmental effects of the proposed plant which are

,

significant,

& l.8 Combined or inter- %here evidence indicates that the combined effects of a
active effects number of impacts on a particular popubtion or resou;ce

are not adequately indicated by measures of the separate
irr. pacts, the total effect should be described.

2. Groundwater
2.1 Raising / lowering of 2J.1 Peeple Availability or quality of drinkine water Gallons per year. Volume of replacement water for local wcils actually

groundwater levels may be decreased and the functioning of affected must be estimated.
existing wells may be impaired.

2.1.2 P3 uts Trees and other deep-rooted vegetation Acres Estimate the area in which groundwater !cvel change may
may be affected. have an adverse effect on local vegetation. Report this

acreage on a separate schedule by Lind use. Specify such
uses as recreational, agricultural and residt ntial

2.2 Chemical contamina- 2.2.1 People Drinking water of nearby communities. Gallons per year. Compute annualloss of potable water.
tion of groundwater >

(excluding salt)

YApplicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ - _ . . . ~ . _ . - . . . . . .. - _ - . . . . _ . . . , m . _ . _ ~ . . - . . . _ . . ~ . . . . . . . _ - , _ - _ , . - _ _ _ _ _ _ _ _ _ _ _ _ _ __
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

Population or Unit ofPrimary Impet Resource Affected heriptbn Measurelf Method of Comput:tio1

2.2.2 Plants Trees and other deep-rooted vegetation Acres Estimate area affected and report separately by land use,
may experience totic effects. Specify such uses as recreational. agricultural and

residential.

2.3 Radionuclide con- 2.3.1 People Radionuclides which enter poundwater Rem per year for Estimate intakes by individuals and populatione. Sum
t a m i n a t10 n of may introduce a radiation level which individua1s dose contributions for nuclid:5 expected to be released.
groundwater adds to natural background level for (whole body and

water and food supplies. organ); man tem
per year for pop-
ulation as of the
scheduled year
of in-plant oper-

3 ation.
r2

2.3.2 Plants and animals Radionuclides which enter groundwater Rem per year. Estimats uptake in plants and transfer to animals. Sum
may introduce a radiation level which dose contributions for nuclides expected to be released.
adds to natural background level for
local plant forms and animal population.

2.4 Other impacts on The applicant should describe and quantify any other
groundwater environmental effects of the proposed plant which are

significant.

3. Air 3.1.1 Ground transportation Safety harards may be created in the llours per year. Compute the number of hours per year that driving
nearby regions in all seasons. hazards will be increased on paved highways by fog and

3.1 Fogging and icing ice from cooling towers and ponds. Documentation
(caused by evapora- should include the visibility criteria used for defining
tion and drift) hazardous conditions on the highways actually affected.

MApplicant may sutstitute an alternative unit of measure, where appropriate. Such a measure should t*e applied consistently to all alternatives for the effect beirig measured.

.
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

Primary impact 'E "Resource f etted auet/ *I" "

j- 3.1.2 Air transportation Safety hazards may be created in the !!ours per year. Compute the number of hourt per ye:r that commercial
1 nearby regions in all seasons. airports will be closed because of fog from cooling towers.

3.1.3 Water transportation Safety hazards may be created in the llours per year. Compete the number of hours per year ships ud! need to
nearby regions in all seasom. reduce speed because of fog from cooling towers or ponds

or warm water added to the surface of the river, lake or
sea.

3.1.4 Plants Damage to timber and crops may occur Acres by crop. Estimate the acreage of potential plart damage by crop.
through introduction of adverse condi-

8 tions.

3.2 Chemical discharge 3.2.1 Air quality, chemical Pollutant emissions may diminish the % and pounds or The actual concentration ot' each pol'.utant in ppm for
to ambient air quality of the local ambient air. tons maximum daily emission rate should be expressed as a

percentige of the applicable emission standard. Report
weight for expected annual emissions.

3.2 2 Air vaality, odor Odor in gaseous discharge or from ef. Statement A statement must be made as to whether odor originating
fects on water body may be objection- in phnt will be perceptible at any point off-site.
able.

3.3 Radionuclides dis- 3.3.1 People, external Radionuclide discharge may introduce a Rem per year for Sum dose contributions from nu::lides expected to be
charged to ambient radiation level which adds to natural individua1s released.
air background radiation for the local ambi- (whole body and

ent air. organ); man tem
per year for
estimated popu-
lation as of the
scheduled year
of in-plant oper-
ation.

Arplicant may substitute an alternative unit of measure, where appropriate. Such a measuie should be applied consistently to n!! altern,tives for the effect being measured.
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.) j

i

Primary Impact EI "Re e f ec ed 3 ue'l '# " "

,

3.3.2 People, ingestion Radionuclide discharge may introduce a Rem per year for For radionuclides expected to be released estimate
radiation level which adds to natural in div id u a 1s deposit and accumulation in foods. Estimate intakes by
background radiation and deposits may (whole body and individu.ds and populations and sum results for all'

f
occur on vegetation and in soil, organ); man rem expected radionuchdes. '

per year for esti-
,

mated popula- '
,

tion as of the
scheduled y ear L

of in-plant oper-
ation.

3.3.3 Plants and animals Radionuclide discharge may introduce a Rem per year. Estimate deposit of radionuclides on, and uptakein plants
radiation level which adds to natural and animals. Sum dose contributions for radionuchdes$ background radiation for local plant ar.d expected to be released.
animal life.

[

3.4 Other impacts on air The applicant should describe and quantify any other
environmental effects of the proposed plant which are
significant.

4. Land
4.1.1 Land, amount Land potentially available for alternative Acres For site area required by alternatives and not presently

4.1 Pre <mption of land uses may be utilized. acquired, report the total acreage. Separately tabulate by
current and potential use.

4.2 Plant construction 4.2.1 People (amenities) Noise may induce stress. Number of resi- Use the Proposed ' IIUD Criterion Guideline for
and operation dents, school Non-Aircraft Noise to establish areas receiving noise in the

populations. hos- ca tego ries of " Clearly Unacceptable." "Normally
pital beds. Unacceptable" and "Normally Acceptable." For each area

report separately the number of residences, the total
school population, and the total number of hospital beds.

|

| '/ Applicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.

I
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (co nt.)

Population or . Unit of
Primary Impact Resource Affected Description Measure'./ Method of Computation

,

4.2.2 People (2 esthetics) The local landscape as viewed by adja- Quahfied opin- Summarire qualified opinion including siews of cognizant
cent residential areas and neighborinF ion local and regional authorities when avatlable.
historical, scenic. and recreational sites
may be rendered aesthetically objection-
able by the plant facility.

!

4.2.3 Wildlife Wildlife may be affected. Qualified opin. Summarire qualified opinion includingpews of cognizant
ion local and state wddhfe agencies when availabic, taking

into account both berieficial and adverse effects.

4.2.4 Land, flood control Ilcalth and safety near the water body Reference to Reference must be made to regulations of cognizant
may be affected by flood control Flood Control riood Control Agency by use of one of the following

g District Appros- terms: lias NO IMPLICA110NS for flood control,
al COMPLIES with 11ood control regulation.

4.3 Salts discharged from 4.3.1 People Intrusion of salts into groundwater may Pounds per Estimate the amount of salts discharged as drift and
cooling towers affect water supply. square foot per particulates. Report maximum deposi'. ion. Supporting

year. documentation should include patternt of deposition and
projection of possible effect on water supplies.

4.3.2 Plants and animals Deposition of entrained salts may be Acres. Salt tolerance of vegetation in the affected area must be '
detrimentalin some nearby regions, determined. That area,if any, receiving sait deposition in

excess of tolerance (after allowance for dilution) must be !
estimated. Report separately an appropriate tabulation of
acreage by land use. Specify such uses of recreational,
agricultural and residential %here wildlife habitat is

affected, identify populations. "

'/ Applicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured. ;

.
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Table 2 - GUIDANCE FOR DESCRIPTION OF ENVIRONMENTAL EFFECTS (cont.)

i

Primary Impact P pulation or pe3c,j tion Unit of
Resource Affected Measured

Method of Computationp

4.3.3 Property resources Structures and movable property may Dollars per year. If salt spray impinces upon a local cummunity, property
suffer degradation from corrosive er. damage may be estimated by applying to the local value
fccts, of buildings, machinery, and vehi;tes a differential in

average depreciation rates between this and a comparabic
sea-coast community to obtain an estimate of annual
losses.

4.4 Other land impacts The applicant should describe and quantify any other
environmental effects by further construction associated
aith one or more alternatives such as accessibility to or
encroachment on archeological and/or historical sites, c'4.

o

4.5 Combined or inter. Where evidence indicates that the combined effects of a
active effects number of impacts on a particular population or resource

tare not adequately indicated by measures of the separate
impacts, the total effect should be described.

* ,

|

!

.'/ Applicant may substitute an alternative unit of measure, where appropriate. Such a measure should be applied consistently to all alternatives for the effect being measured.
,

i
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. APPENDIX IExec rpt from Sect. ion 2. 3. 6
Florida Power & Light Company, Turkey Point Plant Units No. 3 & 4,
Environmental Report Supplernent

/ Plankton

Perhaps the most important c. ogle segment of the
marine community are plankton. These include phytoplankton, which
are primary energy producers, and zooplankton, which are primary
energy consumers. These plankton are at the bottom of the food
chain and thus their condition is fundamental to the development
of the marine life community in any ecosystem.

Because of the importance of this component of
the ecosystem, it has been studied more extensively than other
components. Unfortunately, for several reasons, it is most difficult
to arrive at quantitative conclusions in which comparative numbers
have high levels of. statistical significance. Before discussing
f-he problems involved, it appears that a consensus is that at tem-
peratures of 95 F or less, the plankton community is not significantly
affected by temperature, and at temperatures of 90 F or less, there
is no adverse effect of temperature on plankton.

t The principal problems in plan'kton studies are
(1) the patchy or heterogeneous nature of plankton population,
(2) diurnal and seasonal variations in concentration, and (3)i

criteria for the health of observed plankton. Plankton tend to
congregate in random locations in a body of water. Further, the
concentration vertically in the water column seems generally lower
near the top and higher near the bottom. In addition, these values
vary between day and night. Finally, sampling of plankton is a
relatively delicate operation. In early work, investigators report
mortalities of 75% or more due to sampling alone. Hence, the
comparisons of samples taken upstream and downstream of the power
plant are very difficult to compare.

In spite of their small size (a range of 1-200
microns), plankton are subject to mechanical damage when passing
through pumps, valves, condenser tubing, orifices, and the like.
The damage ranges from the loss of an appendage to complete
destruction. Unfortunately, no studies are available to show the
quantitative effect of any of these mechanical device ~s. Qualitative
evaluation from microscopic observation indicates that in the case
of Turkey Point, this damage is well below 10%.5 This introduces
another variable in plankton study, i.e., how to detect the state
of health of the observed undamaged plankton. Many experts use
motility as this index. This is useful, although on occasion one
must wait for an extended period of time before observing motility

( in any given sample. The technique which is increasingly more
widely accepted is the Adenosine Triphosphate (ATP) analysis. All
living eclls contain ATP which rapidly decomposes on death. Thus
the ATP analysis is finding increasing acceptance as a tool for

| 2.3.6-6
t . . -.
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nuch determinations. This technique has been used by all of the
T major investigators reported herein.

Further complicating these problems is the seasonal
7 Svariation in the plankton level. As reported by Reeve and Lackey ,

the plankton level shows a fall boom, a winter-spring plateau, and
a decrease in the summertime prior to a subsequent fall boom. The |

iperiodicity of this phenomenon again shows that power plant operation
has no long-term effect on the environment. The concentration of ,

'

plankton during the year is relatively low as indicated in the
section on the abiotic system.

}

Three major plankton studies have been conducted
and/or are in progress. These are those of the University of
Miami Rosensteil School,2 the FWQA stady of 1970,8 and the con-
tinuing work of Dr. James Lackey,3 a consultant to FPI,. A care-
ful analysis of these studies in the light of the foregoing infor- j

mation is in order.

The University of Miami Study found the following i

changes to occur on copepods and larval types:
i

Not Size Date Percent Dead in 24 hrs. Power Plant Discharge j

Intake Outfall Temperature, F
t

200p 9/22/70 38 57 98.2 f

10/6/70 20 36 94.1
!

64 p 9/22/70 77 93 98.2 !

10/6/70 18 14 94.1 |-
:
i

The conclusion from these data is that while [
the 24 hour mortality in the outfall was high at the 98 degree ;

level, the inlet samples also showed high mortality which was |
obviously independent of power plant operation. Further, U. of I

M. work showed the cyclic nature of plankton levels previously (
discussed. Since the power plant has been in operation since

{
1967, it is cicar that the magnitude of these effects has had 1

no drastic influence on the Biscayne Bay-Card Sound system as |
a whole. !

I
The FWOA (Prager)O studies on the other hand [

showed mortalities of all zooplankton of about 50% at 95 F, and
from 75% to 90% at 100 F, These data must be considered with i

the knowledge that the-samples were incubated at.the temperature [
at which they were taken for a period of about five hours. j

*
t

I
I

2.3.6-7
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|
hAl1 o> ports agree that thermal stress is a time-temperature i

,

'

function; i.e., the longer the time at higher temperatures,
I the greater the stress. Thus, the method of these studies
'

does not duplicate f.ield conditions in that heated water from
;_ the actual power plant under the present cooling system is ,

'

: almost immediately diluted with cooler water and within ten min-
: u t e r, is discharged into Biscayne Bay where it is further cooled
! by dilutio'n with bay water. Phase I operation using the Card

|4 Sound Canal will also une dilution and thereby immediately reduce
- |j the t.cmperature markedly. However, the time required for passage |1- through the Card Sound Canal, approximately 12 hours, will exceed j

the five-hour period indicated in the studies. In Phase II, that
!' portion of the discharge passing through the cooling system will ;' - have a longer residence time at higher temperatures. However, it

|will also be cooler when discharged, and thus the discharge will '

have a lesser effect on Card Sound. Mien the ultimate cooling i
! system is in operation, intake of water from, and discharge to, j
| the Sound wi11 be no small that even total plankton mortality would |be of no importance.

,'
,

'

The work of Lackey 5 has shown that no long-range |and only minimal short-range damage occurs at temperatures of 95 P
; or less.

I

k

O
2.3.6-8
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!{ INTRODUCTION !i e

{ The Florida Power & Light Company Hutchinson Island Plant
Environmental Report is herein supplemented to provide additional in-

| formation on the proposed transmission lines as requested during the
meeting of June 22, 1972 with Messrs. Muller and Widrig in Miami. The ,

| information is presented as a revision to Question 8 of Supplement 3 |
g. to the Environmental Report. '
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/"' QUESTION 8 Provide a detailed analysis including source data associated
with the alternatives for transmission line crossings from
the Indian River. These alternatives should include: 1)

'
conventional overhead transmission, 2) the currently planned

'overhead transmission system and 3) underground transmission
vith mainland switchyard facilities located near the rail- '

road tracks. The cost analysis should be consistent with the
'

formula used on Page VI-3 of the-Environmental Report Sup-
plement and should break out crossing costs and switchyard
fecility costs separately. Other environmental advantages
and disadvantages including aesthetic and ecological should-
be described for each alternative. The principal reasons
for celecting the presently planned system and discarding
the other alternatives should be presented.

P

ANSWER:
,

!

The design of the river crossing portion of the transmission !

system was chosen after consideration of environmental, aesthetic, technical' '

and economic factors. Both overhead and underwater crossings were con-
sidered. !

1

!
!

A. Submarine Crossing
,

!

O Four 3-conductor, oil-filled pipe cable circuits were considered !

for the crossing, each rated at 3100 amps or 440 MVA. The cables would be e

'

installed in a tour foot deep, 30 foot wide trench beneath the floor of
Indian River and would be cooled by conduction through the soil. .

The choice of four cables for the crossing was based on available j,

cable capacities and the requirement for reliability of transmission. Since
submarine cables are limited to lower power capacities, a single cable can i

only provide 50 per cent, therefore two cables are required to equal the
_

capacity of one overhead line. Although reliability experience has been
excellent during the relatively short period of time underwater cables
have been used, one additional (third) cable would not assure firm trans-
mission capacity. The fourth cable provides reasonable assurance that ,

reliability would be as good as overhead transmission. -|

Cable f ailures, when they occur, require lengthy outages for ,

repair. For example assuming that a failure did not result in the pipe- '

rupturing and contaminating the cable with water, four to six months would i

be required to repair the cable. Such a repair would require that the i

pipe be lifted out of the water at the point of failure, the pipe cut,'and
the damaged section of cable removed in order to determine the length of
new cable required. A section of new cabic would then be ordered from the. '

manufacturer os it is not economically practical nor feasible to maintain
a store of sparc cable. Once the new cable is received, it would then be
spliced and repaira to the pipe finished. Should the cable failure result
in a pipe rupture which would allow the cable to be contaminated with salt

[(. water, replacement of the entire cable would be'necessary. Up to'one-year |would then be required before the cable could be returned to service.' *

;

,

'
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Maintenance costs for underground transmission are reported in _ i
" Underground Power Transmission, A Report to the Federal Power Commission", *

by the Commissions Advisory Committee on Underground Transmission, April |
i1966 to be over $1,000 per 100,000 kw per mile per year, more than ten

times the annual costs for maintenance of overhead transmission. Outages i

for maintenance of pipe type cable within the FP&L system have averaged }
I0.42 days and $1,700 per mile per year and due to the relatively short

operating history of the industry with this type of installation, such |
figures may or may not be conclusive. ;

i

An additional consideration is that cabic failure due to cor- |
rosion could af fect all the cables in the installation more or less simul- '

taneously due to the lengthy outage required for repair of a cable. Such '

an event would seriously jeopardize the source of off-site power required
'

for the plant engineered safety features and to maintain the plant in a
safe shutdown condition. .

!

Additional information in regard to the reliability and oper-
ation of pipe cables can be obtained from IEEE Power Engineering Society,
insulated Conductors Committee, 345 East 47 Street, New York, New York
10017.

,

The use of submarine crossing would require a substation on the
,

mainland to connect the four submarine circuits to the two overhead cir- 'j
cuits. The substation would be located between Indian River Drive and !
the Florida East Coast Railway and would require a ' land area of 2-3 acres. ;

Locating the substation west of the Florida East Coast Railway would re- !,
quire several hundred feet of additional underground cable, a crossing +

under the railway, extensive foundatien preparation to a presently swampy [
area, and construction of access roads. A " breaker ~and one-half" scheme ,

would be installed at this mainland switching station similar to the
switching station at the plant and at St. Lucie, the terminus of the i

transmission lines. The breaker and one-half scheme provides the re- }
dundancy required to maintain service during equipment outages and is |

FP6L's standard design for major plants and switching stations. Any- I

thing less than the breaker and one-half of scheme would introduce a
.

tweak link in the system. '

;

Aesthetically, submarine transmission would avoid impact on
,Indian River except for the switching stations at the site and on~the :

mainland which would be visible from the Ft. Pierce and Jensen Beach i

bridges and from most of Indian River' Drive between the two bridges. !

From an ecological standpoint a submarine crossing is tae most
damaging since dredging and backfilling would be required across' the en-

,

tire width of the Indian River, and further dredging and backfilling would '

be required for repairs. The cables would be filled with oil under pres- -

sure creating a potential environmental hazard from leakage of oil to ;
Indian River. In the event of cabic casing leakage, oil pressure would be j

. maintained in the cable until it could be repaired.- The 10,000 foot ;

crossing would contain approximately 30,000 gallons of oil per pipe, all '

or part of which could be released to Indian River depending on the size I
and location of the pipe rupture.

, !

f
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The cost estimates for a submarine crossing are presented in ,

Table 8-1 as a comparison between a conventional overhead crossing and
a steel tower crossing. It can be seen from the tabulation that the j
submarine crossing requires an additional $6,000,000 capital expenditure +

over the proposed steel tower crossing. i

i

B. Overhead Crossing
{
}The overhead transmission systems considered included a long
;

span design with steel towers and a concrete H-frame design. Either .i
type would consist of three circuits with no substation required between !
Indian River Drive and the Florida East Coast Railway. The steel tower |design, although more expensive, was chosen on the basis of aesthetics
and minimum disturbance to the Indian River.

r

Construction of the H-frame or steel tower lines will be done '

using a barge. Dredging may be required to allow it to reach the tower
locations if the concrete H-frame design were used. No dredging will be !

required for the proposed steel tower design. !
l

on the basis of aesthetics, a single conductor per phase was !
!chosen rather than the two conductors per phase which would otherwise

be used.
!
I

A detailed description of the proposed overhead river crossing
is provided in the Unit No. 1 Final Safety Analysis Report, p. 3.1-10,
Para. 3.1.17; p. 8.2-1, Para. 8.2.1.1; p. S.2-2, Para. 8.2.2; and in
the Environmental Report, pages III-1, III-2 and Appendices' A-D of
Supplement No. 1; and p. 19-1 of Supplement No. 2;

C. Summary

'

The overhead river crossing was selected over the submarine
crossing on the bases of known superior reliability with significant

i dollar savings, less environmental impact and acceptability to govern--
I mental licensing agencies. The overhead transmission crossing provides

ease of inspection and maintenance, significantly shorter outages to
| repair any type of failure, proven design for hurricane winds, a long
j history of reliable operation and is technically attractive even at a .

! dollar premium. The overhead crossing requires no dredging of Indian
,

|. River whereas considerabic dredging is required for the installation
; of a pipe cable crossing and does not pose a threat of oil spillage.
:
.

j No objections to the overhead crossing were noted by any of
p the agencies that have issued permits for construction of the overhead
| crossing. Copies of these permits were previously submitted as
j- Appendices A-D to Supplement 1 to the Environmental Report. Copies of i

; additional reviews, notices and hearings are submitted as Appendices
1: - A-F of this supplement which further document the licensing efforts

to date for the overhead crossing.

J
.'

.
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D. Reconsideration of Submarine Crossing i

! !

! Reconsideration of a submarine crossing at this time reveals !
no new arguments in. favor of such a change and would in fact delay plant
startup a minimum of 12 months since construction of the overhead lines
was scheduled to commence in August 1972 and submarine crossing would re-

! quire an additional year to engineer, obtain permits, purchase and install.
,

[ The delay could be extended if the necessary permits could not be obtained |
' in a timely manner. Such a delay would result in additional costs of

~

I $1,500,000 per month for interest during construction and approximately
$2,000,000 per month for additional fuel and operating costs. In additiond

i . generating reserve margin would be reduced to 7.6% which could bring about
_

|- load curtailment during peak load periods.
iI

a i

j The August 1,1972 start date for construction of the overhead j
i crossing is dictated by the requirement for a large bloc of reliable i
'

power in the f all of 1973 necessary for preoperational startup and test- j
ing of various plant systems. The transmission lines are the preferred ,

source of power since plant preoperational power requirements are not

] easily quantified due to the wide variability of startup activities.
j Preoperational power requirements will vary from a few thousand KVA to

30 or 40,000 KVA and the short term demand load required for starting
large motors could far exceed these figures. A representative listing |

I of plant electrical loads is presented in Table 8-1 of the Unit No. 1 |

|
PSAR.

6 !

| Uprating the present distribution service provided to Hutchinson j
Island at 13 KV from White City Substation, six and one-half miles away, |

'

i is possible but would fall far short of providing the necessary startup [' power. Presently the limit of these facilities-is approximately 3600

| KVA. Converting to 23 KV would increase the thermal capacity to 6300
; KVA. ,

j !

) The use of on-site or barge-mounted gas turbines or diesels for f
startup power would necessitate a detailed study to determine the startup

j|power requirements, the required and obtainable levels of reliability and
the required size of the alternate power supplies since there is very [

[ little, if any, experience with the use of such power supplies for the |

| long term load following requirements necessary for startup of a nuclear j
j plant. In addition engineering for foundations, transformers, switchgear, i

j fuel supply, fuel storage, and interface with the plant electrical systems;
'

[ equipnent procurement; installation and checkout would be required. Also
1 expenditures for any of these alternate sources of power would require
! authorization by the Company Board of Directors since each would be a i

fi. major capital expenditure not presently in the scope of the job. The

J' time required to accomplish all of the above is optimistically estimated
j to be 15-18 months on an expedited basis.
I
| If an alternate source could be installed in 12 months or less
[ (some 3 to 6 months less.than estimated) and if it is a reliable source |
} of power, there would still be a delay in the start of commercial oper-

'

: ation since a submarine crossing could not be completed until July 1974, i
j at the earliest, some three months af ter the presently targeted fuel

,

j loading. Therefore it is concluded that the present plant startup schedule i
.

j- cannot be maintained using any source of startup power other than the trans- '

j mission lines. i

a

! 8-4 ,
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i

i

;; TABLE 8-1

:

COST COMPARISON !
INDIAN RIVER CROSSING '

(THOUSANDS OF DOLLARS)
'

i

j

Steel Conventional Underground i
Towers Overhead Cable |

| Additional Cost of Plant Switchyard
for Submarine Cable Terminals - - $ 5754

|

4 - 240 KV 2,500 kemil Cables - - 6,000

Mainland Substation to Terminate
Cables - - 2,500 '

,

i

Steel Tower Line - 2 Circuits 3,000 -
'

| Wood H-frame Line - 2 Circuits
'

(24 Structures per Circuit in

j- the Water) - 1,200 f
I

- gggg Total $3,000 $1,200 $9,075

h
.

'

i

.

Il

$.
,
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APPENDIX A
PUBLIC NOTTf

DEPARTMENT OF THE ARMY
,

_ y ,

[i -S }gg\
'

Jacksonville District, Corps of Engineers D
[~] 400 West Bay Street, P.O. Box 4970 . g ,

( ,/ Jacksonville, Florida 32201 J 1

DEC 81970
SAJSP Pemits (70-761) 7 December 1970

OFFICE
TO VHOM IT MAY CONCERN:

CHIEF ENGINEER
1his District has received an application f or a Department of the Army pemit as

described below:

APPLICANT: Florida Power 6 Light Company
P. O. Box 3100
Miami, Florida 33101

WATERWAY: intracoastal Waterway, Jacksonville to Miami
Indian River
St. Lucie County, Florida

WORK: To construct three aerial electric power transmission lines across

said waterway, approximately 7 miles north of State Road A1A
(Jensen Beach) bridge, from mainland to Hutchinson Island ine

St. Lucie County, Florida as shown on drawing on reverse side
of this notice. The aerials would provide a minimum vertical
clearance of 90.0 feet above mean high water across the Intra-
coastal Waterway channel and 60.0 feet elsewhere. ;

e
I

\\
|

This public notice is being distributed to all known interested persons in order to
assist in developing facts on which decision by the Corps of Engineers can be based.
For accuracy and completeness of the record, all data in support of or in opposition
to the proposed work should be submitted in writing setting forth sufficient detail
to furnish a clear understanding of the reasons for support or opposition. The
decision as to whether a pemit will be issued will be based on an o 'aluation of the '

impact of the proposed work on the public interest. Factors affecting the public
interest include, but are not limited to, navigation, fish and wildlife, water
quality, economics, conservation, aesthetics, recreation, water supply, flood damage
prevention, ccosystems, and, in general, the needs and welfare of the people, i

|

Comments on these f actors will be accepted and made part of the record and will bc |
considered in detemining whether it would be in the best public interest to grant I

a pemit.

Plans of the proposed work may be seen at the office of the District Engineer at the
above address.

4

i

Comments regarding the application should be submitted to the District Engineer at
the above address on or bef ore ' E Januaryy1971,- .

.I-____ _ . ! l | | |i} d
'

FOR THE DIST . NGINEER: "! - ^~ ~ ~ ''

;

.3

3
' ' '- A. L. McKNICHT ? '

1 ..._..A, Chief, Operations Division
.*. L ,)

A-1
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APPE"...,Be

~f , Q ''.dd-\ }!pp.11
) .T.

(O
STATE OF FLORIDA

BOARD OF TRUSTEES OF THE INTERNAL IMPROVEMENT TRUST FUND
ELLIOT DUILDnNG - TALLAHASSEE. FLO RID A 32304

JAME$ W, APTHORP TELEPHONE 224 2101
s u sc utivt os pe c t ost

Dececher 9, 3070

Honornble Randolph Hodges b, .@
Executive Director 'U 3 f/CN c[
Departrient of Nnturn1 Resources OECy
L?.rson Building 0
Tallnhessee, Florida 32304 I ECHfgp g
Dr. C. E. Frye, Director EN
Garre and Fresh Wn.ter Fich Commission
Farrin Bryrnt Building
Tallahessee, Florida 32304

(Om) Gentlemen:

SAJSP "ernit (7)-7G1), 9 t. Lucic County

Please furnish us with comments from your department
regarding this notice so we can respond to the Corps
of Engineerc.

It is our understanding that auch comments are required
to comply with the Federal Wildlife Coordinntion Act and
the Corps of Engineers a.dministrative proceduros. Until
your corrments nre transr$itted by thic ngency to the Corpo,
issuance of the federal percit will be delnyed,

i

Sincerely, j

!

/ t

,Vn/. l' (; ,s

Fred Vidzes," Director
Land Mrnagement Division

FV/cb
p Enclosure I

-d cc: Florida Power and Light Company

Claude R Kok. Jr. Tom Adams 31 Earl Fa.uinh Fred O. Dakiason, fr. |
Governor Secretary of State Attorney C,enceal Comptroller j

fleoward Wdliams floyd T. Christian Doyle Conner
Treasuser Commissioner cf f rivent>on Con. mis..oner of Agriculture
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APPENDIX C

\ |

STATE OF FLORIDA *
-

BOARD OF TRUSTEES OF THE INTERNAL IMPROVEMENT TRUST FUND
ELLIOT BUILDING' - TALLAHASSEE. FLO RID A 32304

JAMES W. A HORP TELEPHONE 224 2101

December 9, 1970

E@WDor[reII000A FCWER & g;ggy

DEC1 y 1979
District Engineer
Corps of Engineers

CHIEF ENGINgggPost Office Box 4970
Jacksonvillo, Florida 32201

i
.

Dear Colonel Fullerton:

SAJSP Permit (71-7G1), St. Lucie County, Florida

This agency is proceeding to acquire comments from the
Game and Fresh Water Fish Commission and the Department
of Natural Resources relative to the referenced notice
pursuant to the Wildlife Coordination Act..

In accordance with our understanding of the Act and in
compliance with your administrative procedures, it is
anticipated that issuance of the referenced permit will
be delayed until comments from the environmental agencies
are submitted to your department.

Sincerely,

*

*L |' Y b MF
Fred Vidzes, Director
Land Management Division

FV/cb

cc: Florida Power and Light Company

Claude R. Kerk, Jr. Tom Adams test Fawcloih Fred O. Ditkinson, Jr. *

Governor Suretary of State C~1 ,

Attorney C.eneral Compeoller
Browd W4ams Floyd T. Chri=tian Doyle Conner

treawrer Commissioner of fducation Commisseceer of Aariculture
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STATE OF FLORID A

BOARD OF TRUSTEES OF THE INTERNAL IMPROVEMENT TRUST FUND
ELLIOT DUILDING - TALLAHASSEC. FLORID A 32304

TELEPHONE 22# 2trs APTHORP
e a tt UTI we toF'8 CTO8' a

M

v&&
#o /f QDecember 17, 197a /g g

g+
District Engineer
Corps of Engineers
Post Office Box 4970
Jacksonville, Florida 32201

*'
Dear Sir:

SAJS? 'crri t (70-76 )2 S~. Lucic County, Florida

This is to advisc that after review of your notico, this
office has no objection to issuance of the requested
permit.

r--

Sincoroly, $ f0VTE TO%
-__

Pvars f
-

L.. .k s' &W e un' ' L t e.m

Land Management Division [
Fred Vidzes,/ Director FG|- ~

'Fy
E., iu rde

~ ___.
Fann ,FV:dgb . _ . __ .g. _ _ _---

T*4 .mmon
_

~~-

Encloeures - --

c. tmtion
Relay

cc: Florida Power and Light Company Draft.ng
_

Distribution
Cath. Prot.p Arch!'ect'l

_
~ ~

Aycrs
- ~ _

}
-

thv4. R p.er k, Jr Tom Ad.irns tvi f aitriots Fre d O. Danson. Jr
Govo ror *coet. < < d Stre Atenency Generai Compholier

Brower 8 Well,ams Wyd i Chreshan Doyle Conner
1rcasu er C ommes.orer ef Educat.on Coen ms'ior,c of Agricultufe



|
I

!

APPENDIX E

-O .

STATE OF FLORIDA
COUNTY OF ST. LUCIE

The undersigned Clerk of the Board of County Commissioners

of the County and State aforesaid, does hereby certify that :

the foregoing is a true and correct copy of excerpts from

the Minutes of the Board of County Commissioners' meeting

held on the 15th day of December, 1970.

WITNESS my hand and the seal of said Board this 15th * -

day of December, 1970.
.

O -

's_/
.

ROGER POITRAS, CLERK CIRCUIT COURT

~_,f.
.
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.DOARD OF COUNTY COMMISSIONERS+

$3: . December 15, 1970
,

County>

Tho 'Doard of Commissioners in and for St. Lucie County, Florida, met
4 '\ .in regular rossion in its mooting room in the Courthouse, Fort Pierec, Florida,
i ) on :this 15th day of December,1970, with the following members lerosent: E.

' E. Green,' Chairman, George D.' Price, Vice Chairman, Marjoric B. Silver, W. R.
McCain, and John D. Park. -

L4 . Roger'Poitras, Clerk Circuit Court, Ralph B. Wilson, County Attorney,
Weldon B. Lewis, County Administrator, Ed. Heffron,-Deputy Sheriff, andc
Josephino Rico, Secretary, were also present.

The meeting was brought to ordor by the Chairman at 9 A.M. ..

INVOCI$ TION - COMMISIONER SILVER

7
MIr:UTrs

Moved by Com. Price to ' approve the Minutes of December 8, 1970 was. ;

coconded by Com. McCain, and upon roll call, unanimously carried.
>

$ PISTOL PERMIT - PATTL BEAVER
i

Moved by Com. Price to approve the pistol permit of Pau Beaver to .f

carry a 32 caliber #325671 pistol, was seconded by Com. Park, and upon roll j
call, unanimously carried. ,

!
Nr. Beaver apponred, and the necessary application, letters of recommenda .;

tions, tend, and figcrprinting report from Sheriff's. office was recevicd. ;
,

M!dakhC.J;ppL Bq,F,,,pWGWAL PAMDE -j
(A) .

!

1

\_-{j At-last week's weeting a motion was passed to authorize $300 to the
'High School Band inx erder that they might pa rticipate in the inaugural parade {
in, Tali:Atieceo, .providing it could be done legally. [

Memo was read from. County Atty. advising the Atty. General in February, !

1964, wrote an opinion in a letter to the effect that if the St. Lucie County 'i

#~ High School-band's appearar.ca at the World's Fair. would promote St.1Lucie
County, an expenditure could be authorized through the Advertising Committee, j

: Industrial Development commission or the Sandy Shoes Festival Committee. Since .j
cnly the' Sandy Gi.oes Festival Committee is still funded by the County-it would ;

seem'iogical to make'the expenditure through them.
.

.j
r
I

. Moved by Com. McCain to amend lat. week's motion and appropriate $300.
from the advertising fund to the Sandy Shoes Festival Committoc for the purpost {

Lof sending the school band to Tallahassee, was seconded by Com. Park, and
'

upon roll call, unanimously carried. j
.

!

FLORIDA POWER & LIGHT CO. - PERMISSION !

GIvig 90 com mCT PC.mR Tna"e.; InnION Lmrs AcnOSe> PIvrk .;
<;

.

Mr'.-RichardHill,VicePresidcSh"* Power &LightCo.appearedtosaythat *

' When the Iower plant is built on the island they would have to transport the
'current: to the mainland and chowed phobs of proposed structurcs. He said they:

-were' planning on.six structures now and possibly up to nine later, with 2000' j

Jhotween structures,' constructed:in tripoder[Olm with concreto bancu, out of- {
water 130-150'. He said.hc didn't think navAgational lights would be neces-7 p_q .

'l ;; sary,:but if they werc,-they unuld be.provided. There,will bc 96* clearance
( ,/ over: waterway. Mr. Hill'said they have. bcen given Truntecs, II Doard approval.

7

Com. Silver anked what.would be the alternative if the Corps denied
grar. ting this permit and Mr. Hill they would havo to go underground, but

. thin would require cutting- a channel and dredging out, besides being very |.

.cDutly. E-2 ),

!
. _ .

:
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!

Admn. Lewis advised that the Corps of Engineers was conding noticca ,
'

that they havo received application for this construction and the County can
c.ither approvo, disapprove, or do nothing, on or before Jan. 6, 1971.

A.
! ) Moved by' Com. Park to approve the design application was seconded by
-/ Com. McCain.

Com. Silver moved to amend the motion to include approval of application '

subject to approval by tho Corps of Engincors, which was seconded by Com. Mc
Cain, and upon roll call, unanimously carried.

FLORIDA POWER & LIGHT CO. - PARKING ON U.S. A-1-A !

Admn. Lewis advised the State is issuing pc'rmits for "no parking" signs
on A-1-A but if anyone breaks down they won't be prevented from parking until
they can make other arrangements.

Mr. Hill said they had a large installation and the company constructing
it are in charge of guarding it. He said they were anxious to have good re-
lations with overyone so if any problems came up he and Mr. Zinni would take
carc of them, but protection'was neccesary becauso of the large investment.

I
Pa. Lewis said that when fishing was barred in Big Mud Creek, he called

Mr. Hill who promptly took carc of it. '

EOSPITAL INDIGENT BILLS

It was moved by Com. Park, seconded by Com. McCain, and upon roll call,
unanimously carried to approved the following Hospital Indigent Bills:

Ft. Pierce Memorial Hospital .$11,768.01
Medicaid 1,411.81

O
i((,,) TORT ST LUCIE - BRIDGES OVER NORTH

PO3K OF RIVER COMPLETED

Letter was roccived from Robert A. Bluem, Ass't.'Vice President, Gen-
eral Development Corp. advising that construction of the Port St. Lucie Blvd.
bridges over north fork St. Lucio River and Long Creek has: been completed.

> ,

SOUTH BEACH PARK - PROPERTY DEEDED TO
STATF,AND LEASE AGREEMENT EXECUTED

Moved by Com. Park to adopt Resolution No. 70-93 which authorizes
deci.IEh"!rnt area (old Shamrock property) to State and 1 casing it back for '

,

99 years, all contingent on receiving a $50,000 grant from theState for this
development, was seconded by Com. McCain, and upon roll call, unanimously
carried.

(Put. Resolution No. 70-93 in Minutes)

PILLS
," .

General Fund, Vouchers #5846-5966, Warrant List No. 10 . . . $42,099.37
Road & Dridge, 4!1791-1811, 10 . 11,231.r?" " " "

. .

Operating Acet. Cks. #977-1119 $53,330.68.

; Capital Outlay #147 16,795.42 '

(. Savings Acct. 14,000.00" "

Transferred funds'to General Fund $30,795.42,

r

[-sl The Warrants no drawn being listed as specified by law and reference\m / to said record is made a part of those Minutes as fully and completely as if
said warrants were set out herein in detail.

Moved by Com.McCain to authorize the bills for payment was seconded
'

by Com. Park, and upon roll call, unanimously carried.
E-3
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De cert.ber 21, 1970

. : r . .T . L. :Icf. night

[I Chief, Operationn Division
U. C. .Tri.:y Corjm of T.nginecra

O. acx 4970'

..

Jacksonville, Florida 32201

Pe. SAJCP rernits (70-761)
nn

' Uear ':r. "cKnight:

four notice detod Dece:rlier 7, 1970 concerning nubject permit
, ~'N was read and Cincucced at our Eonrd recting Dccenber 15, 1970.
''

() Cur ;>oard approved the application subject to your concurrence.

D
very trulv yours.

_

Weldon D. Louis, P. L.

County Adminintrator
g

\
'.!bb/iw
cc. Iir. Jar.es Apthorp

vTlcrida Power & Light Company
_

County Attorney
County 1;ngineer
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INTRODUCTION

.

|

I The Florida Power & Light Company St. Lucie Unit No. 1 (formerly
Hutchinson Island) Environmental Report is herein supplemented by pro-,

viding additional information by:

A. Condenser Cooling Water System - Replacement of pages 30 and 31
Section 2.3.3, Supplement 7 with pages 30, 31 and 31a, and Figures
2.3.3-4 through 2.3.3-7, Sup. 9.

B. Steam Generator Blowdown Processing - Replacement of pages 56 and
! 57, Section 2.3. 7 with pages 56 and 57, Sup. 9.

; C. Air Quality Effects for Diesel - Generator Operation - Replacement I

:
] of page 19-7, Question 19, Supplement 4 with page 19-7, Sup. 9. !

1,

j D. Archaeological and Historical Resources Survey on the Transmission !
Line Right-of '. lay - Addition of reference letter to Appendix 6,1

;

Documents Regarding Histerical Sites.i

.
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2.3.7 RADI0 ACTIVE DISCRARGES
j

The Florida Power and Light Company has always reviewed, from the initi-
ation of the Hutchinson Island project, the design and proposed operating
procedures to assure that every ef fort will be made to maintain radiation
releases to 1cvels "as low as practicable." The applicant believes that
the radwaste system's design meets the definition of "as low as practi-
cable" as given in Part 10, Section 50.34a of the Code of Federal Regu-
lations in which it is stated that such term means "as low as practicably
achievable taking into account the state of technology, and the economics
of, improvements in relation to benefits to the public health and safety

,and in relation to the utilization of atomic energy in the public interest." '

The radwaste system's equipment installed will be capable, by virtue of
,

successive process components and/or recycling features and the appro-
priate storage facilities, of reducing the contained activity in dis-
charged liquids to, or nearly equal to, natural background levels, with
the possible exception of tritium. However, even the tritium releases
will be kept well below the permissible limits. Storage facilities are
provided to reduce the gaseous activity levels by decay before their
release. Nevertheless, in spite of the strong belief that the presently

,

designed radwaste system is most adequate, Florida Power and Light will
stay informed of developments in this area of radiation control and, if
necessary, would consider the incorporation of advanced treatment equip-
ment into the present waste management system as such systems are demon-
strated to be practical and necessary. !

f] As a case in point, provisions will be made to increase the capacity of
\s_/ equipment to process radioactive waste appearing in steam generator blow- *

down during the contingency of small amounts of steam generator tube
leakage. The blowdown will be cooled sufficiently to preclude flashing
in the blowdown tank to limit release of activity via the blowdown _ tank |

Vent. An appropriate combination of evaporation and/or demineralization
equipment will be utilized having at least a 10 gpm capacity to practically

,Leliminate radioiodine release to the atmosphere and to the circulating
water, thereby meeting the guidelines of 10 CFR 50, Appendix I. i

The effects of any radioactive releases on the aquatic and terrestrial
ecosystems will be measured in the radiological monitoring program. It !
is believed that the monitoring program will show no measurable radio-
logical impact on the environs as a result of the operation of the plant.

,

2.3.7.1 Description of the Waste Management Svstem

The waste management system, located in the auxiliary building, is com-
posed of tanks, process equipment and piping necessary for handling radio-
active wastes within the confines of the plant and for preparing these
wastes for reuse or for offsite disposal. The waste management system :
includes two subsystems; (1) the boric acid recovery system for normally i
recoverable liquids, and (2) the waste treatment system for nonrecoverable

~

liquid, gaseous and solid wastes. |
t

|

The boron recovery system treats the recoverable hydrogen bearing liquid ief fluent f rom the reactor coolant system. The design of the system is-

based on the requirements for processing both the fission products which
-

'

may be released while operating with I percent defective fuel and the

L

-56- Sup. 9 - 6/5/73
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radioactive corrosion products carried in the ef fluent. It should be
noted that 1 percent defective fuel is a design number only and affords !

protection in the event of either transient or long time increases in -

the amount of failed fuel. The anticipated percent of defective fuel is

Os expected to be at least an order of magnitude lower. The activity level
of the liquid effluent is substantially reduced by decay during holdup
and by filtration, ion exchange and degasification before it is con-

centrated and then monitored for either discharge or for reuse in the
plant. Normally this treated liquid will be reused.

The waste treatment system treats all nonrecoverable radioactive liquid
wastes, solid wastes and gaseous waste mixtures. The system is also

|designed to process effluent with an activity level based on plant op- '

eration with I percent defective fuel although, as indicated above, the ,

anticipated percent of defective fuel is expected to be well below this.
,

The basic processing methods used are storage, filtration and concentration. :

Radioactive solid wastes are compacted in drums for offsite disposal. Any ;

releases of gaseous and liquid effluent from the waste treatment processes i

shall be in accordance with the provisions of Part 20 of Title 10 of the

Code of Federal Regulations. Means are provided to sample potentially
,

radioactive liquid and gaseous wastes in storage tanks prior to their
release.

The waste management system is designed to provide controlled treatment
and disposal of gaseous and solid wastes and either disposal or reuse '

of liquid wastes. The principal design criterion concerning disposal is
to insure that the general public is protected by maintaining all re-
leases of radioactive materials well within the limits of 10 CFR 20. Re-
leases of radioactivity will be via the batch process af ter the stored I

liquid or gas to be released has been sampled. Liquid will be released !

to its circulating water discharge canal, which has an 1140 cfs (-510,000 *

gpm) flow. Gases will be discharged to the plant vent which is, located
on the side of the shield building and is released to the atmosphere at
an elevation of 140 ft. Filters are located in the gaseous discharge
line.

|

The waste management system flow diagrams are shown in Figs. 2.3.7-1, !

2.3.7-2, 2.3.7-3, and 2.3.7-4. A description of the subsystems follows: *

,

Baron Recovery System

ThisportionoftheshstemisshowninFigs.2.3.7-1and2.3.7-2. The
major source of liquid waste containing hydrogen is reactor coolant
letdown that occurs during plant startups and dilution operations. These
are transient situations which the system can readily accommodate. Minor
sources inside the containment are accumulated in the reactor drain tank I

during normal operation. These minor sources include leakoff, drain and I

relief flows from valves and equipment inside the containment which con-
|tain reactor coolant.
!'
NThe liquid wastes either pumped from the reactor crain tank or released
{from the chemical anc volume control system are sprayed into the flash i

tank. The dissolved hydrogen and any fission gases . released from solution
;are purged to the gas surge header by nitrogen. The nitrogen is main- ;

tained in the flash tank at a pressure slightly above atmospheric to
(* prevent air in-leakage and the formation of an explosive hydrogen-oxygen ;

_

mixture. The flash tank pump operation is controlled automatically by f

a signal from the tank level. Pressure and level instrumentation with
alarms inform the operator of any malfunction.

-57-
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,_
d. Storm, floor, and equipment drains that are not potentially

radioactive are routed to a settling basin,'

e. Floor and equipment drains that are potentially radioactive
are routed to the waste management system for processing by
filtration, concentration and/or ion exchange as necessary,
prior to release to the circulating water.

f. The pertinent data on air quality affects from the normal op-
eration of the diesel generators ic summarized in the following
table:

DIESEL GENERATOR AIRBORNE EMISSIONS

(One Unit, Normal Operation, Less than 100 Hrs /Yr. , Average Loading =
2100 Kw)

Combustion Product Emissions, Lb /Hr

Particulate 3.6

0xides of sulphur *

(F0 as S0 ) 8.42

Carbon monoxide 9.8

Hydrocarb ons 3.9

0xides of nitrogen 50.
(NO as NO,)

x. &

Aldehydes 0.6
(as HCHO)

Organic acids 1.0

* Based on No. 2 diesel fuel oil with sulphur content
of 0.5 percent.

I I
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STATE OF FLORIDA-

Bepartment of 6 tate, , . . . , , ,

O' .* 4 THE CAPITOL
TAttAHA55tf 37304

:g" p(Q1

..g.,

.

c , ,.Ia

RICH ARD (DICK) STONE ROBERT WILLI AMS. OsRECTon
SEC RET,* RV OF ST AT E DIVISION OF ARCHIVES. HISTORY. AN D

RECORDS M AN AGEMENT

(so4) d es-14eo

May 31, 1973

Mr. W. J. Barrow, Jr.
Environmental Aff' airs
Florida Power and Light Company
Post Office Box 3100
Miami, Florida 33101

Re: Archaeological and Historical Survey Results of the
St. Lucie Plant Transmission Line Right-of-way.

Dear Mr. Barrow:

This is to inform you 1 hat the above referrenced survey
_

nas been completed, and that this project will not affect any>

archaeological or historical sites. The survey was conducted
by Lynn Nidy, a survey archaeologist with our agency. His
assessment was made available March 22, 1973, and Florida Power
and Light was to be notified March 26, 1973. Due to a clerical
oversight, this notification was withheld until the present
time. We apologize for any inconveniences this delay may have
generated.

Sincerel

* W
L. Ros Morre 1
State Archaeologist and
Chief, Bureau of Historic {
Sites and Properties

LRM:ser ,
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APPENDIX 1 !

1

PLANT DESCRIPTION j

The following, with quite minor changes, has been taken directly from :

Section 1 of the PSAR (Ref.1).
:

I

OVER-ALL PLANT ARRANGEMENTS ;

.

'The turbine building for the Hutchinson Island Plant is oriented parallel
to State Road AIA and the shoreline'of the Atlantic Ocean, with the reactor {
containment structure located on the cast, or seaward, side of the turbine

building. The auxiliary building, shown in Fig. App. 1-1, is located perpendi- ;

cular and close to the turbine building, running in an cast -west direction |
and the fuel handling building is located next to the reactor containment
building and the auxiliary building, running in a north-south directica. The ;

service building is located north of the turbine building. !

f
IThe containment structure houses the Nuclear Steam Supply System

(NSSS), consisting of the reactor, steam generators, reactor coolant pumps, 1

pressurizer, and some of the reactor auxiliaries which do not require access

during power operation. The containment structure is served by a circular ,

traveling bridge crane. !

!
The auxiliary building, located next to the turbine and fuel handling

buildings, houses the waste treatment facilitics, engineered stifeguards ;

components, heating and ventilating system components, switchgear, lab- i

oratories, offices, laundry and control rooms.

The fuel handling building contains the spent fuel pool and new fuel
storage facilities. The fuel transfer is via a fuel transfer tube running ;

from the reactor containment building to the fuel handling building.
|

The turbine building houses the turbine generator, condensers, feed-
water heaters, condensate and feedwater pumps, turbine auxiliaries and
certain of the switchgear assemblies.

The service building provides offices, shop and warehouse space, and
is located next to the turbine building unloading bay,

i
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MAJOR SUB-SYSTEM DESCRIPTIONS
!

Reactor !

!

The reactor core is fueled with uranium dioxide pellets enclosed in !

Zirealoy tubes with welded end plugs. The tubes are fabricated into as- |
semblics in which end fittings prevent axial motion and grids prevent lateral ;

motion of the tubes. The core consists of 217 fuel assemblics loaded with j
three different U-235 enrichments. The control element assemblics (CEA's) ;

'

consist of NiCrFe alloy clad boron carbide absorber rods which are guided i

by tubes located within the fuel assembly.
!

The reactor vessel and its closure head are fabricated from Manganese- |
Moly steel clad with stainless steel. The vessel and its internals are de- ;

signed so that the integrated neutron fit.x (greater than 1. 0 Mev) at the ;
19vessel wall will be less than 2.14 x 10 nyt over a 40-year period. (

i

The internal structures include the core support barrel, the core
,

'

support plate, the core shroud, the thermal shield, and the upper guide

structure assembly. The core support barrel is a right circular cylinder

supported from a ring flange from a ledge on the reactor vessel. It carries ;

the entire weight of the core. The core support plate transmits the weight !

of the core to the core support barrel by means of vertical columns and a [
beam structure. The core shroud surrounds the core and minimizes the |
amount of bypass flow. The upper guide structure provides a flow shroud
for the CEA's and prevents upward motion of the fuel assemblics during ,

pressure transients. Lateral motion limiters are provided at the lower |

end of the core support barrel assembly.

Reactor Coolant System '!
i

The reactor coolant system is arranged as two closed loops connected {
in parallel to the reactor vessel. Each loop consists of one 42-in. -ID out- !

let (hot) pipe, one steam generator, two 30-in. -ID inlet (cold) pipes and two ,

pumps. An electrically heated pressurizer is connected to one of the loops
and a safety injection line is connected to each of the four inlet legs.

The reactor coolant system operates at a nominal pressure of 2,250 |
psi absolute. The reactor coolant enters near the top of the reactor vessel, !

then flows downward between the reactor vessel shell and the core support
. barrel into the lower plenum. It then flows upward through the core, leaves

:
.

i

,
'
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the reactor vessel, and flows through the tube side of the two vertical U-

tube steam generators where heat is transferred to the secondary system.

Reactor coolant pumps return the reactor coolant to the reactor vessel.

The two steam generators are vertical shcIl and U-tube units. The

steam generated in the uhcIl side of the steam generator flows upward
through moisture separators which reduce its moisture content to less
than 0. 2 percent. All surfaces in contact with the reactor coolant are

either stainless steel or NiCrFe alloy in order to maintain reactor coolant

pu rity.

The reactor coolant is circulated by four electric motor driven single-

suction centrifugal pumps. The pump shafts are scaled by mechanical seals.
The seal performance is monitored by pressure and temperature sensing
devices in the scal system.

Containment

The containment is comprised of a steel containment vessel surrounded
by a reinforced conc rete shield building. The containment vessel is a low

Icakage steel shcIl which is designed to confine the radioactive material

that could be released from a postulated loss of integrity of the reactor
coolant system boundary coupled with gross failure of fuel elements in the

core. It is a cylindrical vessel with hemispherical dome and ellipsoidal
bottom. The shield building is a medium Icakage concrete structure which
surrounds the steel containment vessel. It protects the containment vessel
from external missiles, and provides biological shielding and a means of
collecting radioactive fission products that may leak from the containment
following a major hypothetical accident.

The containment in conjunction with the engineered safeguards is de-
signed to withstand the internal pressure and coincident temperature resulting
from the energy release associated with the worst postulated loss-of-coolant
accident at a power level of 2,700 Mwt.

Enginecred Safeguards Systems

Engineered safeguards systems protect the public and plant personnel
in the highly unlikely event of an accidental release of radioactive fission
products from the reactor system, particularly as the result of loss-of-
coolant accidents. These safeguards function to localize, control, mitigate,
and terminate such accidents to hold exposure levels below applicable limits.

3
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The engineered safeguards systems are:

. ]V
a. The safety injection system (including high pressure and low

pressure safety injection pumps and the safety injection tanks);

b. The containment spray systems; i

c. The containment cooling system;

d. Shield building ventilation system.

In the highly unlikely event of a loss-of-coolant accident, the safety ;

injection system injects borated water into the reactor coolant system. |
This provides cooling to limit core damage and fission product release,

and assures adequate shutdown margin regardless of temperature. The
injection systems also provide continuous long-term post-accident cooling

|of the core by recirculation of borated water from the containment sump.
.

.

The containment is equipped with two 100 percent capacity spray systems
and an independent full capacity containment cooling system for cooling the
containment atmosphere following the postulated loss-of-coolant accident.

The containment sprays supply borated water to cool and reduce pressure
O_ in the containment atmosphere. The system is designed so that with one j

' pump, one set of spray nozzles, and one shutdown cooling heat exchanger {
in operation, adequate cooling is provided to cool the containment atmos-
phere. The pumps take suction initially from the refueling water tanks. '

Long term cooling is based on suction from the containment sump through ;

the recirculation lines.
;

The containment cooling system is designed to provide containment
atmosphere mixing by recirculation. The cooling coils and fans of the con- ,

tainment cooling system are sized to provide adequate containment cooling
at post-accident conditions of temperature and humidity.

A shield building ventilation system is provided to maintain a negative
pressure in the annulus between the steel containment building and the con-
crete shield building following a loss-of-coolant accident. Two independent
100% capacity systems are provided. This system reduces the escape of
radioactivity to the environment. .

;

O
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PLANT INSTRUMENTATION AND CONTROL
O(N

Control

The reactor control system provides for startup and shutdown of the
reactor and for adjustment of the reactor power in response to turbine load .

demand. The Nuclear Steam Supply System is capable of following a ramp
change from 15 percent to 100 percent power at a rate of 5 percent per
minute and at greater rates over smaller load change increments up to a
step change of 10 percent. This control is normally accomplished by
automatic movement of CEA's in response to a change in reactor coolant
temperature, with manual control capabic of overriding the automatic
signal at any time. A temperature controller compares the existing aver- ,

age reactor coolant temperature with the value corresponding to the power
called for by the temperature control program. If the temperature is dif-
1erent, the CEA's are adjusted until the difference is zero, Regulation of
the reactor coolant temperature in accordance with this program maintains
the secondary steam pressure within operating limits and matches reactor
power to load demand.

The reactor is controlled by a combination of control element assemblies
and dissolved boric acid in the reactor coolant. Boric acid is used for

p reactivity changes associated with large but gradual changes in water tem-
d perature and fuel burnup. Additions of boric acid also provide an increased

shutdown margin during the initial loading and subsequent refuelings. The
boric acid solution is prepared and stored at a temperature sufficiently
high to prevent precipitation.

CEA movement provirles changes in reactivity for shutdown or power
changes. The CEA's are actuated by control drive mechanisms mounted
on the reactor vessel head. The control drive mechanisms are designed to

permit rapid insertion of the CEA's into the reactor core by gravity. CEA
motion can be initiated manually or automatically.

The pressure in the reactor coolant system is controlled by regulating
the temperature of the coolant in the pressurizer, where steam and water
are held in thermal equilibrium. Steam is formed by the pressurizer heaters
or condensed by the pressurizer spray to reduce varianons caused by ex-

-

pansion and contraction of the reactor coolant due to reactor system tem-
perature changes.

.

Over-pressure protection is provided by power-operated relief valves
and spring-loaded safety valves connected to the pressurizer and designed

(
i(

5

.



I

i

|

|
!

in accordance with Section III of the ASME code. The discharge from the
pressurizer safety and relief valves is released under water in the pres-
surizer quench tank, where it is condensed and cooled. In the event the
discharged steam exceeds the capacity of the tank, the tank relieves to the
containment atmosphere. ,

Instrumentation

The nuclear instrumentation includes out-of-core and in-core flux
detectors. Ten channels of out-of-core instrumentation monitor the neutron
flux and provide reactor protection and control signals during startup and
power operation. Four of the channels follow the neutron flux through the
startup range, and six channels follow the neutron flux from within the
startup range through the full power range. Of the latter, four are used
for reactor protection and two for reactor control.

The in-core monitors provide information on neutron flux distribution.

The reactor parameters are maintained within the acceptable limits by t

the inherent characteristics of the reactor, by the CEA system, by boron
in the moderator and by the operating procedures. In addition, in order to
preclude unsafe conditions for plant equipment or personnel, the reactor
protective system initiates reactor shutdown if selected parameters reach

O- their preset limits. Four independent channels normally monitor each of
the selected plant parameters. The reactor protective system logic is de- ,

signed to initiate protective action whenever the signal of any two of four
channels reaches the preset limit. Redundancy is provided in all parts of
the reactor protective system to assure that no single failure will prevent
protective action when it is required.

The process instrumentation monitoring includes those critical channels
which are used for protective action. Additional temperature, pressure,
flow and liquid level monitoring is provided, as required, to keep the oper-
ating personnel informed of plant conditions, and to provide information
from which plant processes can be evsluated and/or regulated. The boron
concentration in the reactor coolant water is also monitored and concentra-
tion information is presented in the control room.

Instrument signals penetrating the containment are electric. Instrument
signal transmission for the remaining plant instruments is either electric 1

'

or pneumatic depending on the function to be served.

s
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( The plant gaseous and liquid effluents are monitored for radioactivity.
Activity levels are displayed and off-normal values are annunciated. Area-

monitoring stations are provided to measure radioactivity at selected loca-
tions in the plant.

ELECTRICAL SYSTEMS
~

The Hutchinson Island plant includes a 1,000 Mva, O. 05 power-factor
generator delivering power to a 240 kv switchyard through a step-up power
transformer. Auxiliary power is utilized at 6. 9 kv, 4.16 kv, 480 v, and
120 v ac. 125 y de systems are also provided for emergency power, en-

gineered safeguards control, and essential nuclear instrumentation.

The auxiliary load is normally supplied from two auxiliary transformers
connected to the main generator bus. Startup power is supplied from two
startup transformers connected to the 240 kv switchyard. Emergency power
for the engineered safeguards is supplied by redundant diesel generators.

AUXILIARY SYSTEMS

Chemical and Volume Control System

O The purity Icvel in the reactor coolant system is controlled by continuous
purification of a bypass stream of reactor coolant. Water removed from
the reactor coolant system is cooled in the regenerative heat exchanger.
From there, the coolant flows to the letdown heat exchanger and then through
a filter and a demineralizer where corrosion and fission products are re-

moved. It is then sprayed into the volume control tank, and returned to the
reactor coolant system by the charging pumps.

The chemical and volume control system automatically adjusts the
amount of reactor coolant to compensate for changes in specific volume due
to coolant temperature changes and reactor coolant pump shaft controlled seal
Icakage in order to maintain a constant level in the pressurizer.

,

Shutdown Cooling System ;

The shutdown cooling system is used to reduce the temperature of the ;

reactor coolant at a controlled rate from 300 F to a refueling temperature

of approximately 130 F and to maintain the prcper reactor coolant tempera-
,

ture during refueling. ;

7
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(q The shutdown cooling system utilizes the low-pressure safety injection
/ pumps to circulate the reactor coolant through two shutdowt heat exchangers,v

,

returning it to the reactor coolant system through the low-pressure injection
header,

f

The component cooling system supplies cooling water for the shutdown ~

heat exchangers.

Component Cooling System

The component cooling system, consisting of three pumps and two heat
exchangers, removes heat from the various auxiliary systems containing
the reactor coolant. Corrosion inhibited, demineralized water is circulated
by the system through all components of the nuclear steam supply system
that require cooling water. During reactor shutdown, component cooling
water is also circulated through the shutdown heat exchangers. The com-
ponent cooling system provides an intermediate barrier between the reactor
coolant system and the intake cooling water system.

Fuel Handlinn and Storage

*

New fuel is stored dry in vertical racks within a storage vault in the
fuel handling building. Room is provided for storing two-thirds of a core.
The vault construction and fuel assembly spacing precludes criticality.,

The fuel pool is a reinforced concrete structure which provides storage
capacity for one and one-third cores. Spent fuel assemblies are stored in
vertical racks so spaced as to preclude criticality with no credit taken for
the borated pool water. Provisions are made for storing two-thirds of a
core inside the containment adjacent to the refueling canal.

Cooling and purification equipment is provided for the fuel pool water.
This equipment may also be used for cleanup of refueling water after each l

fuel change in the reactor. !

The fuel handling systems provide for the safe handling of fuel assem-
blics and control element assemblics under all foreseeable conditions and !

for the required assembly, disassembly, and storage of reactor internals.
These systems include a refueling machine located inside containment above
the refueling pool, the fuel transfer carriage, the tilting machines, the fuel

,

transfer tube, a fuel handling machine in the spent fuel storage room, and
various devices used for handling the reactor vessel head and internals.

(
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Sampling Systems .

'

Two sampling systems are provided; one for the reactor coolant and
its auxiliary systems, and one for the turbine steam and feedwater system.
These systems are used for determining both chemical and radiochemical
conditions of the various process fluids used in the plant. ;

.

Cooling Water Systems
,

The turbine generator condenser is cooled by the circulating water
system which takes suction from, and discharges into, the Atlantic Ocean.

An intake cooling water system provides seawater from the circulating
water system intake structure to the component cooling water heat exchangers ;

and the turbine closed cooling system heat exchangers.

The turbine closed cooling system removes heat from the turbine

generator oil cooler, hydrogen coolers, feed pump oil coolers, sample
coolers, and other components by circulating dcmineralized water buffered
with potassium dichromate thrugh the system.

,

Plant Ventilation Systems

Separate ventilation systems are provided for the containment vessel,
the control room, the auxiliary building, and the turbine building. A purge

system is also provided for the containment vessel atmosphere.

The annular space between the steel containment vessel and t...: concrete
shield building has a separate ventilation system with charcoal filters.

This system is automatically put into operation following a postulated loss-
of-coolant accident.

T

Plant Fire Protection System

The fire protection system provides water to fire hydrants, spray
systems and hose racks in the various areas of the plant.

Where possible, noncombustibic and fire resistant materials will be

used throughout the facility, particularly in areas containing critical portions
of the plant such as the containment structure, control room, cable spreading

,,

room, and rooms containing components of the engineered safeguards systems.
,

A number of portable fire extinguishers are placed at key locations for
use in extinguishing limited fires.

O
9
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(' STEAM AND POWER CONVERSION SYSTEM
\,

The turbine generator is furnished by the Westinghouse Electric
Corporation. It is an 1,800 rpm tandem-compound, four-flow exhaust unit
with 44 inch last stage blades. The feedwater pumps are electric motor
driven. Each of two strings of feedwater heaters consists of five low
pressure and one high pressure heater.

The auxiliary feedwater system contains two 325 gpm electric motor
driven pumps and one 650 gpm pump driven by a non-condensing steam
turbine. This system is designed to provide emergency heat removal
capacity.

WASTE MANAGEMENT SYSTEM

The waste management system provides the means for controlled handling,
storage and disposal of liquid, gaseous and solid wastes. In addition, the
system provides the mechanism for reconcentrating and recovering dissolved
boron from the liquid effluent for reuse in the plant.

Liquid effluent from the reactor coolant system is first passed through
one of the purification ion exchangers in the chemical and volume control

/"' s ystem. It is then processed in the waste management system, where the
(. effluent is treated in the waste processing filterc and ion exchangers and

a boric acid concentrator for removal of radioactive materials. All of the
liquid condensate that cannot be re-used is sampled prior to release.
Liquid wastes such as from laboratory drains, building sumps, and con-
taminated showers are filtered and treated in the waste concentrator.
Laundry wastes are normally only filtered. The concentrations of any
liquid releases shall not exceed 10CFR20.

All solid wastes are stored in suitable containers for offsite disposal.

Waste gases are collected in the gas surge header and the waste gas
surge tank and are compressed into the gas decay tanks. The waste gas is
h' eld in the gas decay tanks and is released to the plant vent after sampling.
The three waste gas decay tanks have a 30-day storage capacity. The tank
contents will be released in accordance with the limits established by
10CFR20.

.
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1

PAST AND PRESENT CONDITION OF TIDAL LITTORAL PLANTS :

AND VEGETATION AT AND NEAR SITE OF THE
FLORIDA POWER AND LIGHT INSTALLATION ON

HUTCHINSON ISLAND, FLORIDA ;

(Februari 19, 1971)

:

JOHN H. DAVIS, Ph. D.
ECOLOGY CONSULTANT

Gainesville, Florida i

!The area from Ft. Pierce to and including the Florida Power and Light
Company's installation for a nuclear power plant on Hutchinson Island has
along the western or inner side of this long island a distinct zone of man-
grove and other tidal littoral vegetation. There are also, at levels above
the high tides and on filled land areas, plants of the strand vegetation.
These trees, shrubs and some herbaceous growth of plants ,have been, in
many large to small parts of this island, changed by construction, mos-
quito control, and other activities of man. Approximately 50 percent of
the total area has been thus altered, and many of these alterations have so

( severely changed the natural vegetation that it may take years to re-
,

establish itself or may never do so. i

Salt water marshes and salt water swamps, which in the subtropical
areas of Florida are mainly mangrove shrubs and trees, are very effect- !
ive breeding and refuge areas for many animals that include small fish, i

shrimp, shell-fish, many insects, and some reptiles and mammals. The
birds use them for rookeries and feed in the pools and streams in these
swamp areas. Not many mammals completely. depend on them as a home
habitat, but rac<>ons, the cougar, otter, and some deer frequent them.

Such swamps border lagoons, such as the Indian River, on the tidal
ar eas and slightly above mean high tide. The Aedes, Culex and other pect
and disease vector mosquitoes often breed abundantly in the salt marsh
and mangrove areas. Control of these pest insects began decades ago, +

first by flooding using pumps, and later by spraying and some filling. The ;

floodingas practiced in St. Lucie and adjacent counties on an extensive
scale.[ Dr. Maurice Provost of the State Public Health Service, Vero Beach,

'

has records of many of these mosquito control practices..:He4essdefinitely- :
'

3446i6ileMilsied that%;bmangegareIsaisieed-or kiHed-when waitiiE%rMid -2
vlevetembove:the%Fg'hT-elatheatdeck mangreveu . :-- . Aoreewlhe-

t

L

'

1

>

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



,- -,

O areas thus killed are extensive along the Hutchinson Island road (State
V Route A1A) Icading to the site of the power plant installation and on the

site itself.

With these large areas of mangroves destroyed for the past few decades
it is doubt ful if any part of Ilutchinson Island near the site and on it has
been a normal mangrove habitat capabic of supporting the normal comple-
ment of animals, especially the mammals, birds and reptiles. The building
of the power plant has not and will not, therefore, reduce the area of good
habitats for such animals because the favorable habitats had nearly all
been severely altered or destroyed before construction began.

The most distinct alteration of the mangrove tidal areas of the inner,
western side of the island has been by flooding for mosquito control. The
damage has been mainly to the black mangrove, Avicennia nitida, vege-
tation that is most often interior from the Indian River border of red

'

mangroves, Rhizophora mannle. In areas as large as a few hundred acres
all or nearly all of the black mangroves and some of the red mangroves
were drowned and killed as carly as during the 1940's and there has been
very littic regrowth of the mangroves or of many of the other salt water
littoral plants. A few red mangroves and some white mangroves,
Lanuncularia racemosa. were not so extensively killed as the black man-

p groves, and in some places these are re-populating the areas of heavy *

Q mangrove kill.

The early 1930's and 1940's method of mosquito control, that of
pumping water onto mangrove swamp areas up to about 2 feet deep, had
the effect of drowning many of the trees and bushes. The black mangroves
have distinct upright roots that extend up from horizontal roots to levels of
1 to 2 feet above the soil. These upright roots are correctly known as
pneumatophores because they breathe by allowing and promoting an ex-
change of gases, which for the plant are oxygen in and carbon dioxide out.
The flooding above the Icvels of these pneumatophores deprived the roots
and the whole tree or bush of some of their oxygen supply and injured or
killed the plants. Similarly red mangroves have roots that breathe. These l
are the arching prop roots that have openings, known as lenticels. Such I

lenticels do not extend all the way up some of the prop roots and when water
is high enough to cover the lenticels the red mangroves may suffer from ;

oxygen deficiency. The kill of these is not, however, as frequent as the ;
kill of black mangroves. |

4

Such kills or other alteration of large areas of mangroves by excessive
flooding made large areas near and on the power plant site a distinctly low

O
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p quality vegetation area as far as the ecological attributes are concerned.
d The leaf fall from the red and other inangroves, which contributes the first

nutrients of the food chain of animals, was reduced and with the death of

the trees and bushes the usual animals using the mangroves as homes, such
as the racoons, some birds, and many insects left or died. The despoiled
mangroved areas became almost a biological desert.

The approximately 1,100 acres of the Florida Power and Light property
had been greatly altered by this flooding for mosquito control. The size
and areas of this despoiled area is shown on many air photos taken before
the present construction began. Using these photos it is possible to show
how much of the Florida Power and Light arca was not in the natural state
of good mangrove growth. At present most of the construction is on areas
that were almost entirely despoiled and of no ecological balance or use-
fulne s s.

A perimeter road has been constructed around part of the property that
circles the power plant site. Road fill material was piled to make this
perimeter road at a height and at a slope that may with time crode some of
the material into the healthy and mostly red mangroves that border much
of this road. If this road is allowed to crode down into the mangroves that
bo: der it on the outside, the fill material will accumulate to a depth that
may kill or otherwise damage some of the mangroves. This should be

g avoided as much as possible by encouraging and planting such bushes as
Baccharis on the road shoulders.

The interior areas of this perimeter road are, during construction,
subject to flooding and many other alterations. It is probably impossible
to avoid this damage to the few living mangroves and other native plants

,

'

inside this perimeter. However, plans should be made to re-plant after
construction is completed. Such re-planting can.be done with both native
and exotic trees and shrubs, and some of these can be ornamental plants
that will notably enhance the attractiveness of the power plant site.

4
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D HUTCHINSON ISLAND ECOLOGIC SURVEYS[V
Dr. James B. I.ackey

Professor Emeritus, University of Florida

Report to the Florida Power and Light Company
(January 8, 1970)*

Introduction

Surveys of the Indian River adjacent to and including Big Mud Creek,
and the Atlantic Ocean east of Big Mud Creek had been made during 1968,
1969 and 1970. These were designed to show:

1. The nature and abundance of the microscopic algae and protozoa, as
a first step in the fish food chain.

2. The nature and abundance of the larger - or next in the food chain -
animals, as demonstrated by plankton net catches.

3. The nature and abundance of the grasses and macroscopic algae as
offering nursery grounds for invertebrate animals, their eggs, la rva e,
and juvenile fish,

t
4. The bottom dwelling (benthic) animals, both those indirectly of econom-'

ic importance, and those (such as scallops) of direct importance.

These assays were made:

1. In Mud Creek, four stations, as shown on Figure HI-1.

2. In Indian River in a one to two mile semicircle around the mouth of
Big Mud Creek. However, the plankton net samples were taken in Big Mud
Creek and in the channel a mile north and a mile south of Beacon 206,

3. Plankton net samples in the Fort Pierce Inlet at midflow of incoming tide
and of outgoing tide. This was to secure ocean water and Indian River water,
and samples were taken near the Inlet mouth, when the current was about i

5-6 knots. A similar set of net samples was taken in the St. Lucie Inlet.
,

4. Bottom (benthic) samples were taken for mud and sand dwelling animals .

at nine stations in Indian River and Big Mud Creek, shown on Figure HI-1,
and at ten stations in the Ocean shown on Figure HI-2-1.

* At the time this report was prepared plans called for a condenso-
,

cooling water intake from Big Mud Creek on the Indian River. In theV present design the intake is from the Atlantic.
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( 5. Water bottle samples were taken for plankton quality and quantity

in the Ocean out from shore along the discharge transect. Additionally,

visual observations were made by divers at all Ocean stations plus

photographs whenever feasible. In Indian River photographs were hardly
necessary because direct observation from the boat presented an accurate
picture, but in the Ocean they were very useful, where the stations were
in water 20 to 60 feet deep.

Other observations included temperature, and at some stations copper,

nitrate and phosphate. The nature of the bottom - whether rocky, sandy
or silty - was noted, and general notes on turbidity and color were included.

Findings

From the above studies certain generalizations are evident, and may be
stated as conclusions valid for the times and places where work was done.

1. Indian River supports an enormous biomass of manatee grass and
several species of macroscopic algae. Turtle grass. (Thalassia) was not
found. The dominant alga was Gracilaria, but several others are common.
Most of them are red algae, although patches of Sphacelaria, a brown alga,
were found. This forest, often ten inches high, contains large numbers of

gammarids (scud), shrimp, isopods, small crabs and juvenile fish. Egg
masses or single eggs of various invertebrates are found here, and the
branches and leaves of the plants support large numbers of caprellids,
bryozoans, very small worms and very small attaching algae. The leaves
of manatee grass are a substrate for the attachment of vast quantities of
organisms, mostly diatoms such as Licmophora, but also various protozoa
such as the colonial ciliate Zoothamnion.

Altogether Indian River supports the nursery concept very well indeed. It
affords protection to a very large variety and number of animals. It offers
an abundance of food'for many animals, especially the smaller ones who
browse on the attached diatoms and other plants. It is a place where re-

cycling of the nutrients - organic matter to inorganic matter to organic

matter - is a normal procedure. Three characteristics of this stretch of

: estuary should be 'noted, in view of the discussion which follows:

a. The growth is heaviest toward the western shore.

.

b. The character of the water, especially salinity and turbidity, varies

considerably from time to time,

p
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(m) c. The growths are so thick as to trap and hold free floating particulate
matter whether copepods, protozoa, eggs or invertebrates. The growths
act much like a sieve such as Purdy long ago ascribed to the macroscopic
growths in the Potomac below Washington.

2. Indian River supports an abundant and diverse plankton. It owes its
character to a constant raindown of organic matter in the overgrown area,
i. e. , those from 0. 0 to 4. 0 feet, sometimes more, of depth. This organic
matter undergoes bacterial decomposition on the bottom, and the mineral
salts liberated are utilized by the algae, and the bacteria by protozoa,
rotife rs , copepods, etc. , to maintain a high population. The diversity of

this plankton and its connotations will be discussed later.

3. The sediment water interface is densely populated and it is inferred
that it is a place of intense biochemical activity. This conclusion may not

be valid for large areas, since only four cores have been examined. But

the list for these is long and diverse and is quite comparable to cores from
such estuarine situations as Great South Bay, New York.

4. The benthic population, as shown by Carr is large, containing many
shellfish, tube dwelling worms and crustaceans. These either dwell in the

mud or in tubes or crawl about in the macroscopic growths or on the bottom.

O Accordingly they are hardly susceptible to being displaced and swept along
V by a moderate current. Shrimp and juvenile fish are also abundant although

not benthic. These are more responsive to current action, but for those

which are hatched in the ocean, such as shrimp, it is hardly likely that all

of them enter the River on the incoming tides at the two inlets. In fact,
both are frequently brought up when scooping up a mass of algae and grass.
In other words, many are not readily dislodged from the " forest". This
point will be discussed later.

5. Tows in Big Mud Creek and in the channel of the intracoastal waterway
revealed very few eggs or larval forms - only calanoid copepods. Certainly
there is no vast assemblage of suspended invertebrates, eggs and juvenile
forms routinely present in the river.

6. Plankton tows'in the two inlets show considerable numbers of estuarine
,

organisms being carried out on the outgoing tide, and considerable nurnbers
of oceanic organisms being brought in on the incoming tide. Very fe'v
oceanic organisms persist in the River, and few estuarine organisms are .

found in the samples taken either by net or water bottle, in the ocean stations
east of Big Mud Creek. Whether they die in the ocean or whether they are
widely scattered is not determined. See " Discussion".

,n
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/m 7. The only organisms of direct economic importance (aside from an
occasional fish) found thus far in the River have been shrimp, young

blue crabs and a very few conchs. Normally the River is fine for speckled
trout, but in May and June at least, fishermen were far more abundant in
both inlets. Channel bass, trout and snook appeared to be most commonly

Itaken, but many other species such as drum, sheepshead and mangrove
snappers were also caught.

8. In the ocean, only a few calico scallops were found in extensive diving
with good visibility, and over a radius of several miles from the plant site. 6

This is widely known; the large scallop beds found by the Fish and Wildlife
Service are quite distant.

9. The ocean bottoms at all stations visited were sand or sand-shell, and

with no grass or macroscopic algae, and virtually no rock or coral outcrops
or reefs.

10. The benthic organisms were principally tube dwelling worms, shell-
fish and echinoderms, and they were much less in number than would be
found in a bay or estuary.

11. The nutrient levels for the ocean plankton were low. There was no

organic-silt interface on the bottom and phosphate levels in the upper waters%) were very low. Plankton was diverse in species, but very sparse in numbers.
,

Dis cus sion

An investigation of this sort usually yields a rather composite picture of
the biology and ecology of the area involved, but it should be remembered
that there is some latitude for error since it covers only a limited period

of time. Nevertheless, those of us who have made these investigations can ,

balance them against past experience. Furthe rmore, generalized conclusions
are based not only on conditions at the time the work was done, but also on
this past experience.

The species found in the nine Indian River Stations on May 23, 1969 simply
verified what has previously been_ stated for Indian River - that all of the
plankton algal groups are present except Coccolithophora and Silicoflagellata,
and that ciliates and zooflagellates of the Protozoa are present in sufficient
abundance to have balancing function. The diversity of species (more than ,

90) indicates a water with no extreme conditions, and the numbers per ml.
are high enough, despite the very small size of some components, as to
indicate a water well supplied with nutrients. This is despite the compe-
tition for nutrients exerted by the huge crop of macroscopic algae. The
indications of the species diversity and from a gross inspection of the bottoms
growths in Indian River are that it is highly productive, and that it is evenly
balanced.

4
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The same indications result from examining its sediment-water interface.m
Again the same groups are present, except that four species of sulfur

bacteria occur. However, diatoms and dinoflagellates are far less repre-
scrited, whereas colorless euglenids and ciliates are much more abundant,

in species and in biomass. Evidently much organic matter is being decom-
posed by bacteria in the interface, and the colorless euglenids utilize the
liberated soluble organic matter, and the ciliates eat the bacteria.

Dissolved oxygen is low in the interface, judging from the facultative nature
of the ciliates and colorless euglenids, and the paucity of diatoms and
photosynthetic dinoflagellates there.

Approximately the same population of benthic organisms was present in
the Indian River in May 1969 as in an earlier study. However the macro-
scopic vegetation had grown in height and density, as the temperature
increased in the River, and it was necessary to pull the shrimp trawl 50

yards in this survey.

Of interest is that in the May,1969 survey 16 species of fish observed are
juveniles, and that they were taken in the macroscopic growths. Some
such as sea trout, channel bass and shaepshead are much sought after,
both for sport and as food, so they may be regarded as highly important.
Of equal importance, and not found in this survey, are mangrove snapper,
snook and drum. However the point is made that these beds of estuarines

vegetation are important in providing us with both food and sport. Of

equal interest is that no edible shellfish were found in this study, beyond
a few quahogs which were picked up at Station 2.

Having assessed the biologic importance of the section of Indian River
concerned, the question arises as to the population of fish food organisms,
larvae and eggs which might be found in the water which will enter Big Mud
Lake and the cooling system of the power plant, if the cooling water is
taken from this lake.* These populations were sampled with a Clarke-Bumpus
measuring plankton net, size 20 mesh. The net was towed approximately
100 yards just below the surface at three locations, viz. , the mouth of Big
Mud Creek; in the channel, a mile north of Big Mud Creek; and in the chan-
nel somewhat below Big Mud Creek. Very few organisms other than copepods
were taken, and the numbers per liter were much lower than expected. Not
a single juvenile fish was taken. The answer of course is that they were
largely in the grass and algae. The significance of this will be dealt with later.
At any rate, it appears that only the very small organisms are suspended in .

the water which might move into Big Mud Lake in any quantity.

* Problems concerned with taking cooling water from Big Mud Lake (Creek) on
the Indian River as posed in the report had considerable bearing on FP&L's
decision to move the intake to the Atlantic side, even though considerable
expense was involved in this major design change.
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x The Inlets
iPlankton
,

One of the assertions concerning taking water from the River and emptying

it into the Ocean is that enormous numbers of food organisms, eggs and
larval forms will thus be lost. Such statements should not be made unless
supported g data. Some of the organ rms concerned do float passively,
others swim against a current, and oti ars occur in the larger vegetation
of the bottom, to which they are attached (worm eggs, ascidians) or to
which they cling (capre11 ids, shrimp, certain small mollusks) and from
which they are dislodged only with difficulty. It is by no means a safe
assertion that whatever is in Indian River is moved by a slight or even a
strong current.

The velocity from Indian River into Big Mud Lake will be so low that very '

little entrapment of the larger plankton is envisaged. Not much transport

of larger plankton is expected.

In Table 1, we have some indication of what plankton is being transported

out through Fort Pierce Inlet, as taken by a Clarke-Bumpus net, but at
high velocities. Aside from copepoda and the larvae of various other
crustacea, the numbe rs per li ter are small. The copepods, most of them

calanoid types, dinoflagellates and ciliates, are found in considerables

abundance in the Gulf Stream at Pompano Beach, and in even greater numbers
in the shelf water. They also occur in great numbers in water taken from
amid the Indian River vegetation. Inasmuch as this acts as a screen or

protective trap, there is very little likelihood of serious depletion of their
populations in Indian River, unless in the immediate vicinity of the access
channel to Big Mud Lake. There has been some discussion of a screen to keep ,

this larger plankton and juvenile fishes from entering the Lake. I consider it
unnecessary for the plankton, although it might be useful for juvenile fishes.

,

However, there will be no vegetation in the Lake, because of its depth, and *

all these organisms tend to be found where there is vegetation. The screen
'

would have to be made of non-toxic material, its meshes could not be more

than 2-3 millimeters in diameter, and clogging, along with growth of '

attaching organisms, would be a major problem. .

Actually, as shown by Table 1, there is as much or more coming into the
,

River on the flood tide, as is lost on tho ebb tide when we consider the larger '

or net plankton such as copepods. Despite the absence of grass beds on the .

shelf, there is a substantial plankton there. If, however, we compare this :

plankton with that over grass beds, it is only a small fraction of what is found
over grass. This population in Table 1 is measured in numbers per liter,

.'

and it is intended to quantitate the larger organisms - the first eight cate-
gories - which are not often found in centrifuging 100 mis. of raw water. ;

O !
6 '

.
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If we examine the centrifuge plankton of the shelf water, as shown in Table 2,-

the number of species, and the number per ml. is but a fraction - a tenth or
a thousandth of the population in the Indian River, i. e. , over the grass beds.
In short, there is a huge population per liter of smaller than net plankton in
the Indian River; a fraction of this same population in the ocean water over

the shelf; and a reasonable population of copepods and net plankton in both
areas.

This does not mean that plankton going out through the power plant would not
be lost, but it does indicate that the plankton content of inshore waters is

substantial, and that there is a high potential for replacement through the
Inlets. No data are shown for St. Lucie Inlet, but the data there were almost

identical with the Fort Pierce data. One notable exception was a much greater

population of large dinoflagellates (Peridinium depressum, Gymnodinium
3

splendens) in the shelf water, possibly becaus e of fertilization by Okeechobee
wat e r. In both areas there were large populations of diatoms, not included

here (except Coscinodiscus) because it was felt their small size enabled most '

of them to pass the net, and not give an accurate picture.

One trouble with sampling at both places was the very large amount of sand -
as much as 25 mis. - caught by the net. This interfered with counting. Any
repetition of this sampling will be done also with a No.10 net, whose meshes ,

'

are larger, and will be done for a shorter time, and nearer slack flood and

slack ebb tide.

It is believed that the above data and considerations effectively disprove the

idea that disastrous plankton losses from the River might occur because of
current action.

The Inlets

Nutrient and Salinity Considerations

Loss of nutrients and increasing salinity have also been mentioned. The

forme r requires a knowledge of some very complex factors, viz. :

(a) what proportion of River water flows out with each ebb tide and is not

carried back in on flood tide; (b) what proportion of River water will be

lost each 24 hour s when the power plant goes into operation, as compared
to replacement by ground water inflow, ground water runoff into the River
between Fort P erce and St. Lucie, and inflow from the St. Lucie canal and

,!river; (c) how much fresh water is added by rainfall. Considering the very
small ratio of plant outflow to the two inlet outflows, very little salinity chang' je

may be expected, and the increasing population in the 10 or 12 mile stretch |
will be constantly increasing the amount of used fresh water entering the |

rive r. I would again recall the very excellent fishing in the St. Lucie Inlet,
where salinity fluctuations are quite large.

7



Loss of nutrients via the power plant effluent - presuming water will be
taken from the River - should also be negligible. Right now, the turnover
of nutrients is fast and high, and the River has more fertilization than is
needed. There is a constant accretion from the Okeechobec water, from

thr ground water, and used water from Fort Pierce. The bottom, especially
on the west side of the river, contains huge reserves in the organic matter
there, which as in sludge banks, would be fed into the water for a long time,
at a rate sufficient for good production, if any accretion from other sources
suddenly dropped to zero.

The Ocean
The Shelf Plankton

Table 2 shows the numbers of plankton algae and protozoa as taken by a
water bottle sample in the surface waters at the ocean stations opposite Big i

Mud Creek. As has been found in transects at Pompano Beach and Hollywood,
these shelf waters are poor in plankton, especially as compared to Indian and
Banana Rivers. The principal groups are present in limited numbers and the
species list is rather poor. Actually, this table is for reference, just so we
can say we know what is there. The biota is balanced and rather diverse,
and represents a water of good quality, but poor in nutrients and of low
productivity. This is to be expected; there is little or no runoff from the
strip of sand between the ocean and Indian River; no grass or macroscopic-

algae to speak of on the sand or sand-shell ocean bottom; and no source ofq
organic matter to be biologically degraded.

With such conditions in the shelf water, some enrichment could be expected

from the plant effluent. How much would depend on the volume of water
added, the circulation in the area, and the distance offshore of the outfall.

Any enrichment would actually be beneficial. Under any circumstances
there will inevitably be some fish in the alongshore stretch, and they will
benefit from any plankton increase. So, there is no problem, ecologically, ;

of adding the plant effluent to this location.

The Ocean
Bottom Conditions

In previous surveys, divers were employed to find whether or not there were
economic aspects to be considered, such as shellfish, shrimp, reefs for '

fishing or growths. None were found. A large bed of scallops was known i,

to be present well offshore, but only a few were found within a radius of
6 miles from the possible outfall site. These offered no commercial oppor-
tunities at all.

On June 6-7, Dr. W. E. S. Carr studied each of the Stations as to inverte-

brates, using 3100 ml. portions scooped up by a diver, and using a scallop
(bottom) dredge, towed for 100 yards. Indices for relative abundance were
the same as those previously used for the Indian River.

1
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In all cases, the bottom was uniformly clean. No silt or mud was found,
and while transparency was good, there were simply no bottom growths.
All areas had a sand bottom with varying quantities of shell fragments. No i

rock formations or coral reefs were present. Table 3 is a list of the organ-
isms found by Dr. Carr. His comments on the study follow. ,

The Ocean
Discus sion

The benthic animals present in the study area offshore from Hutchinson
Island are representative of a typical array of sublittoral bottom forms.
As shown in Table 2, the predominant animals at most stations were
polychaet worms, barnacles, amphipods, bryozoans, starfish, sand dollars,
chitons, and slipper shell. Most of the other organisms listed in the table
were collected at less than half of the stations and were present only in very

small numbers. Stations 3,4,5 and 6 were the most productive areas in

terms of the numbers of species and the numbers of individuals which were
c ollected. It is noteworthy that the bottom at each of the latter stations was
composed of an admixture of sand and mud with an abundance of shell fragments. ;

As shown in Table 2, none of the animals collected in the samples were species ,

of immediate commercial significance. Sizable numbers of empty scallop -
shells were observed at two or three stations by the divers, but no live

( scallops appeared in any of the samples. No attached bottom vegetation was
noted anywhere in the entire study area.

It seems unlikely to me that the discharge of a heated effluent into the off-
shore area which was studied would result in any drastic effects upon the ben-
thic fauna. The area was, not a nursery area as evidenced by the lack of
attached vegetation. Fu rthermor e, since none of the benthic forms which ;

appeared in the sarr.ples are animals of commercial importance, any minor
changes in the benthic populations which might result from elevated water
temperatures would be localized and should not impair commercial or sports
fisheries operations, j

The Ocean
Chemical

Not enough chemical analyses have been made up to this time for an accurate
pictur e. Three Indian River samples for o.-thophosphate give values of 0. 22, . ;

0. 26 and 0.18 ppm. These may be regarded as bigh, such as are character-
istic of a well-fertilized water. Two from the ocean in front of Big Mud .

"Creek give values of 0. 02 and 0. 03 ppm. Nitr ates, rather curiously, run
lower - in Indian River 0,06, O. 05 and O. 03 while in the ocean there were

ionly traces - about 0. 01 in each sample. Copper was high in the river -
( 0.12 and 0.11, and low in the ocean - 0,005 and O. GM ppm. All these values

9
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are higher than might be expected in ocean water. The numbers of photo- !

g synthetic organisms strongly support the phosphate and nitrate values, except
the latter could well be higher in the river. The copper values are explained :

by proximity to land.

These values are important in determining the production of life, from bac-
teria to fishes, in the area concerned. But the operation g the power plant -

should not affect them, except that whatever amounts pass through the plant
from the river will be lost to the nursery areas. It has been stated above j

that nutrients are not in short supply in the river,and the chances of depletion
from the plant effluent I regard as nil.

.

Nevertheless, enough chemical analyses should be completed prior to operation
so that the background is known, and the area should be monitored at intervals
thereafter as a warning if changes do show up.

Resume

The above considerations indicate, along with two previous reports, the
conditions now existing in Big Mud Creek and the adjacent Indian River Stations,
a total of nine. There is also considered the conditions at ten stations, opposite,
in the ocean. Organisms from algae to spermatophytes, from protozoa to
fishes have been studied, as to abundance in the plankton, the vegetation, theg sediment water interface and the bottom sediments. The study has considered ,

possible changes from plant operation, but it is considered that only minor
changes will occur and the vast nursery grounds will be unaffected, as will
be the animals they harbor. Such possible, but not probable, changes hinge
upon the amount of river water continuously withdrawn, and the current
velocity into what will be Big Mud Lake. It is considered that construction
and plant management features will minimize any undesirable effects.

,

Figures on velocity at the entrance to Big Mud Lake and ratios between plant
effluent loss and loss through the inlets are given in the data of Dr. R. Dean.

Since there is such a small biota in the ocean water, it is highly probable that
the heated water can be discharged at a good mixing depth with virtually no -
harm to the ocean. i

<
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Table 1

,

Numbers of certain larger plankton organisms in the outgoing
and incoming tides at mid-flow June 6, 1969, at Fort Pierce
Inlet. Numbers per liter.

Organisms Outgoine Incominr_

Copepoda $16 405Crustacean larvae 142 3Worm Larvae 16 12
Univalve larvae 71 9
Bivalve larvae 30 33
Larvae, cther 28 21
Plutei 12
Eggs 24 54
Ceratium furca 18 42Ceratium fusus 1 7
Ceratium tripos 12
Ceratium minutum 3 3
Diplopsalis lenticula 1 12Peridinium depressum 48
Peridinium longum 3 36

s

% Peridinium sp. 3 12Coscinodiscus sp. 2 9Favella panamensis 3 6
Tintinnopsis platensis 7 12
Tintinnopsis provazeki 3 6
Tintinnus tubu.s 1 3Actincria ly
Codonella cratera 6

.

V
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Tabic 2

The numbers of microorganisms per liter at the nine Hut'chinson Island
Ocean Stations. The numbers are very low, but the diversity of species
is considerable. For example, there were at least five species of
Chaetoceras present. Samples collected June 7, 1969

t

Stations _1 2 1 4 5 6 8 9 10 r

-Blue greens
Richelia intracellularis 1.0 1.0 8 5 5 .7 1.0 4.0 .8.

Skujaella sp. .4 1.0 3 .2 30 3 1.0 2.0 2.0.

' Green cells
i

Green cells 6.0 10.0 10.0 12.0 9.0 8.0 90 12.0 6.0 !

Dinoflagellata
;Ceratium furca .1 .1 1 .1 .1 .2 .1 .2.

Diplopsalis lenticula .1 .2 1 .1 .1 2. .

-

Gymnodinium splendens .1
Gymnodinium, lge sp. .2 2.

Gyrodinium lachryma .1
Gyrodinium sp. .8 .8 - .

Peridinium depressum 1 :.

Peridinium globulus .2 .1 .2
Peridinium sp. .4 .2 .2 .2 2 .1. -

Diatoms
Amphiphora sp. .1 .1 .8 *

Asterionella japonica .8 .4 .5 .6 30 .8_ i
Bacterastrum sp. .4 1.0 2.0
Biddulphia sp. 1 .8 2 .1 .1 .2. .

Chaetoceras decipiens 32.0 40.0 25 0 22.0 16.o 16.0 30.0 28.0 12.0 !.

Cerataulina sp. .2 2.0 50Cocconeis sp. .8 .2 .1
Corethron hystrix l' 3 1 .4 .8 .2 .2 i. .

.
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Table 2, continued, page 2

Stations 1 2 _1_ 4 _$_ 6 8 9 _10,

Diatoms, con't
Coscinodiscus sp. .2 .2 .1 .2 .2 3 3 1 .2Diploneis sp. .1 .2 .1 .2 .2 .1 .1 2 .2

.

Grammatophora sp. 25 .2
.

Guinardia flaccida .2 3 3 .1 .2 .2 1 .2Hemiaulus haucki 3 .4 .4 .2 2
.

He.minulus membranaceus 3 75 3 .2 .1 1
.

Hemiaulus sinensis 2.4 4.0
.

Leptocylindrus danicus 12.0 16.8 2.0 1.0 30 6.0 4.0 4.0
,

Lithodesmium sp. .2Melosira sulcata .4 5 .6Navicula spp. 30 2.4 75 1.6 .6 1.0 1.6 2.0 30Nitzschia closterium 2.0 2.4 50 2.4 30 1.0 2.4 4.0 30Nitzschia paradoxa, cols. 3 .1 .1 .1Nitzschia seriata 3.0 2.4 50 1.6 .4 .4 2.0 2.0 1.0Pleurosigma sp. 5 .2 .1 7 .4 5 5 .4 1.0Rhizosolenia alata .1 .1 .2 .2 .2 .1 .2 .2Rhizosolenia castracanci .2 .1 .1 .1Rhizosolenia delicatula .4 .4 .4 5 .6 .4Rhizosolenia setigera 5 3.6 1.0 .1 .4 1.0 .2 .2 3Rhizosolenia Stolterforthi 3.2 50 56 7.2 8.0 .8 6.4 4.2 3.6Rhizosolenia styliformis .4 .8 3 1.0 .4 .4 1.0 .8 .6Tabe11 aria sp. 4.0 2.0Thalasseonema sp. 3.0 2.4 5 30 2.0 30 30 2.5 2.0Thalassiothrix sp. .2 .2 .1 .1 .1 .1 .4Tropidoneis lepedoptera .2 .1 .2 .1 .1 3 .2 .2

Coccolithophora
Syracosphaera carterae

.2 .1

.
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Table 2, continued, page 3

Stations 3 2 _3_ 4 5 6 8 9 10

Zooflagellata
Zooflagellata 6.0 10.0 5. 0 10.0 6.0 8.0 8.0 8.0 12.0

Ciliata
Amphorella sp. .1
Aspidisca costata .1
Cothyurnia sp. 1.2 30 1.0 .4 .2 3 .1 1.6
Cyclidium sp. .8
Favella panamemsis .1 .1 .1 .1
Hemicyclidium sp. .1
Strombidium sp. .1 .1 .1 .1
Tintinnidium primitivum
Tintinnopsis minuta .1 .1 .1 .2
Tintinnopsis platensis .1 .1
Vorticella sp. .8 .1 .1 1.0 1.0 .2Unid. .1 .1 .2 .1.

Other
Copepoda .1
Eggs .1 .1 .1
Hydracarina .1 -

Worms .1
;

|
,

|

|

|

|
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Table 3 }

Summary of Denthic Animals Collected Offshore
from Hutchinson Island Ocean Stations, June 6-7, 1969

Stations 1 2 3 4 5 6 7n 8 9 lo;

i - Animals *

Annelida-Polychaeta
Amphaeretids R

.

Eunicids R R F -F
i ,

Hesionids R R
Lumbrinereids F R R R
Maldanids R RNephytids R

,

Nereids R F R F R F R ;Onuphids . R C R F F
Oweniids R A
Phy11odocids F R
Polynolds R R R
Sabellids R ASerpulids C A A A A C A A-Syllids R
Terebellids A F R R

; Arthropoda - Crustacea
Balanus - barnacles A A A A A A A
Gammerids - amphipods F C C F R A R RGonodactylus R
Libinia - spider crab R R
Shrimp (unidentified) R R
Pagurids - hermit crabs R R
Xanthids - mud crabs R R

|-

;

.
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Table 3, continued, page 2

Stations 1 2 3 4 5 6 7B 8 9 10

Bryozoa
,

C A C C A

Chordata - Cephalochordata
Branchiostoma - lancelets R

C3elenterata - Anthozoa
Anemones (unidentified) F
Astrangia - small coral F F F

^

Echinodermata
Asteroidea
Asterias - starfish' F R F A C
Astropecten -starfish R F
IAtidea-starfish R

Echinoidea
Arbacia - sea urchins C R F
Encope - sand dollars R A A C A A R
Lytechinus - sea urchins R C
Melitta - sand dollars A A F A

Holothuroidea
Thyone - sea cucumber R R

Ophiuroidea - brittle stars F R R R R -

Echiurida R

Mollusca
Amphineura

Chaetopleura - chitons R C F F R C
Gastropoda

Anachis R
Crepidula - slipper shells C F A C F F F F

,

i

- , . - _ - . . , . , , , , . , - . . , _ . , , _ . _ , , _ ., . . . . , _ , _ . - . . . . . . . . , _ - . _ , . , , _ , , . . . . , . , , , , ..
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Table 3, continued, page 3

Stations 1 2 3 It 5 6 7B 8 9 10
Mollusca, con't

Gastropoda, con't
Eupleura R
Mitrella R
Olivella R
Polinices R R
Seila R

Pelecypoda
Chione R
Corbula RGlycymeris R RLaevicardium R
Noetia R

Phoronidea F

Sipunculida R

. _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ ' ' ~ ~ ~ - ~ ~ ~ ~ ~ ~ " ~ ~~' ~ ~ ~~" '''~ ~'
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('' OFFSHORE ECOLOGICAL SURVEY
\ >) FOR

FLORIDA POWER & LIGHT COMPANY
HUTCHINSON ISLAND POWER PLANT SITE

February 8-9, 1969

This phase of survey consisted of underwater visual
observation and. photography conducted by a team of divers
including Terry L. Davis, Marine Biologist, under the overall
program direction of Dr. James B. Lackey. Ten water samples
were also taken at 1000 ft. intervals along transect out from
shore for qualitative and quantitative plankton analyses.
The ambient temperature of water ranged from about 680F to
72 F depending on depth.

Station numbers correspond with those on accompanying
Florida Power & Light Company Figure HI-2.

Photographs were taken when feasible as a supplement
to station remarks.

O
STATION NO. REMARKS

1 Depth 46 ft. - 6 miles offshore along transect.
Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars only life, numerous dead clam shells.
Temperature - top 69.0 - bottom 68.0

5-2/3 miles offshore along transect.2 Depth 45 ft. -

Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 3 sq. ft.
Scallops - very light, 1 per 30 sq. ft.
Temperature - top 69.1 - bottom 68.2

5-1/3 miles offshore along~ transect.3 Depth 42 ft. -

Bottom - sandy, no outcropping of coral. ,

No growth, no grass, no algae.
Starfish - 1 per 10 sq. ft.

4 Depth 38 ft. 5 miles offshore along transect.-

,_
Bottom - sandy, rust colored and coarse,(- ) no outcropping of coral.
No growth, no grass, no algae.

Numerous Sand Dollars, 1 per 3 sq. ft.
Scallops - very light, 1 per 50 sq. ft.

-J_
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STATION NO. REMARKS

5 Depth 35 ft. - 4-2/3 miles offshore along transect.
Bottom - coarse sand, no outcropping of coral. ,

No growth, no grass, no algae.
Numerous Sand Dollars, 1 per 3 sq. ft.
Starfish - 1 per 25 sq. ft.

'

6 Depth 41 ft. - 4-1/3 miles offshore along transect.
Bottom - coarse sand, no outcropping of coral.
No growth, no grass, no algae. ;

Sand Dollars - 1 per sq. ft.
3

Starfish - 1 per 25 sq. ft.

i

7 Depth 45 ft. - 4 miles offshore along transect.
Bottom - coarse sand, no outcropping of coral, i

No growth, no grass, no algae. *

Sand Dollars - 1 per 6 sq. ft. '

Starfish - 1 per 15 sq. ft.

3-2/3 miles offshore along. transect.8 Depth 50 ft. -

O) Bottom - coarse sand, no outcropping of coral. .

No growth, no grass, no algae.
Sand Dollars - 1 per 6 sq. ft.
Starfish - 1 per 15 sq. ft. ,

!

3-1/3 miles offshore along transect.9 Depth 53 ft. -

Bottom - coarse sand, no outcropping of coral.
No growth, no grass, no algae. ,

Scallops - 1 per 10 sq. ft.
Starfish - 1 per 10 sq. ft.
Tubeworms - 1 per 3 sq. ft.

3 miles offshore along transect. |10 Depth 47 ft. -

Bottom - coarse sand, no outcropping of coral.
No growth, no grass, no algae.
Scallops - 1 per 5 sq. ft. i

Starfish - 1 per 10 sq. ft.
'Tubeworms - 1 per 10 sq. ft. ,

Anemone - 1.per 20 sq. ft.
'

11 Depth 45 ft. 2-2/3 miles offshore along transect.-

Bottom - coarse sand, no outcropping of coral.-

No growth, no grass, no algae.~

Scallops - 1 per 50 sq. ft.
Urchins - 1 per 3 sq. ft.
Starfish - 1 per 3 sq. ft.
Many Scallop shells (Starfish had eaten.)

1
'
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STATION NO. REMARKS

12 Depth 45 ft. - 2-1/3 miles offshore along transect.
Bottom - coarse sand, no outcropping of coral.
No growth, no grass, no algae.
Scallops - 1 per 5 sq ft.

Urchins - 1 per 5 sq. ft.
Starfish - 1 per 5 sq. ft.
Many Scallop shells (Starfish had eaten.)

2 miles offshore along transect.13 Depth 32 ft. -

Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 3 sq. ft.
Starfish - 1 per 50 sq. ft.

14 Depth 25 ft. - Pierce Shoal - 1-3/4 miles offshore
along transect.

Bottom - sandy hill, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 6 sq. ft.

() Starfish - 1 per 25 sq. ft.

1-2/3 miles offshore along transect.15 Depth 32 ft. -

Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 10 sq. ft.
Urchins - 1 per 25 sq. ft.
Scallops - 1 per 25 sq. ft.

16 Depth 40 ft. 1 miles offshore along transect.-

Bottom - coarse sand, laden with broken shells,
no outcropping of coral.

No growth, no grass, no algae.
Scallops - extremely light, 1 per 50 sq. ft.
Starfish - 1 per 6 sq. ft.
Urchins - 1 per 5 sq. ft.
Tubeworms - 1 per 10 sq. ft.

-Sand Dollars - 1 per 25 sq. ft. .

17 Depth 40 ft. - ik miles offshore along transect.
Bottom - coarse sand with broken shells,

no outcropping of coral.
No growth, no grass, no algae.() Scallops - 1 per 50 sq. ft.
Starfish - 1 per 50 sq. ft.
Urchins - 1 per 25 sq. ft.
Sand Dollars - 1 per 10 sq. ft.
Tubeworms - 1 per 5 sq. ft.

. _ _ _ - - ___ _ _ _ - _ _ - _ - -
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() STATION NO. REMARKS
.

18 Depth 38 ft. 1+ mile offshore along transect.-

Bottom - coarse sand with broken shells,
,

| no outcropping of coral.
No growth, no grass, no algae.
Scallops - extremely light, 1 per 50 sq. ft.
Tubeworms - 1 per 2 sq. ft.
Sand Dollars - 1 per 25 sq. ft.
Urchins - 1 per 10 sq. ft.

19 Depth 37 ft. 4700 ft. offshore along transect.-

Bottom - very bare. Fine sand, no outcropping
of coral.

No growth, no grass, no algae.
Urchins - 1 per 25 sq. ft.
Tubeworms - 1 per 25 sq. ft.

20 Depth 36 ft. 3700 ft. offshore along transect.-

Bottom - extremely bare. Fine sand, no
outcropping of coral.

No growth, no grass, no algae.

[} Tubeworms - 1 per 25 sq. ft.

21 Depth 33 ft. 2600 ft. offshore along transect.-

Bottom - extremely bare. Fine sand, no
outcropping of coral.

No growth, no grass, no algae.
Starfish - 1 per 50 sq. ft.

22 Depth 26 ft. 1600 ft. offshore along transect. I-

Bottom - extremely bare. Fine sand, no
outcropping of coral.

No growth, no grass, no algae.
Sand Dollars - 1 per 3 sq. ft.

23 Depth 20 ft. 1000 ft. offshore along transect.-

Bottom - extremely bare. Fine sand, no
outcropping of coral.

No growth, no grass, no algae. i
-

Sand Dollars - 10 per sq. ft. in patches.

24 Depth 10 ft. - 700 ft. offshore along transect.
Bottom - extremely bare. Fine sand, no ;

outcropping of coral. |

O- No growth,-no grass, no algae.
Sand Dollars - 1 per 10 sq. ft.

I

.
- i
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() STATION NO. REMARKS

i
25 Depth 6 ft. - 400 ft. offshore along transect. I

Bo-ttom - extremely bare. Fine sand, 'ru) |
outcropping of coral. :

No growth, no grass, no algae. |
Hermit Crab - 1 per 25 sq. ft. j

i

26 Depth 33 ft. - Capron Shoal, North Station. |
Bottom - sandy, no outcropping of coral, j
No growth, no grass, no algae. !
Sand Dollars - 1 per 4 sq. ft.

,

2 Sharks |
Starfish - 1 per 10 sq. ft. !

ITemperature - Top 71.8 - Bottom 71.6
.

!
27 Depth 60 ft. - 6 Mile Transverse, North Station. |

Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Urchins - 1 per 20 sq. ft.
Starfish - 1 per 20 sq. ft.

() emperaure-Top 71b-Bottom 68.0

28 Depth 50 ft. - 6 Mile Transverse, South Station.
Bottom - ripply sandy, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars --l per 5 sq. ft.
Starfish - 1 per 25 sq. ft.
Urchins - 1 per 45 sq. ft.
Temperature - Top 69.5 - Bottom 68.5

29 Depth 30 ft. - Pierce Shoal, South Station-
Bottom - fine sand, no outcropping of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 3 sq. ft.
Urchins - 1 per 25 sq. ft.
Temperature - Top 70.8 Bottom 70.6

30 Depth 45 ft. - 2 Mile Transverse, South Station. *

Bottom - sandy, few dead shells, no outcropping
of coral.

No growth, no grass, no algae.
Scallops - 1 per 10 sq. ft.

O Sand Dollars - 1 per 10 sq. ft.
Tubeworms - 1 per 3 sq. ft.
Starfish - 1 per 10 sq. ft.

| Temperature - Top 71.3 - Bottom 71.0

m-
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STATION NO. REMARKS
.

31 Depth 30 ft. - Pierce Shoal, North Station.
Bottom - fine ripply sand, no outcropping of coral.
No growth, no grass, no algae.
Scallops - 1 per 20 sq. ft.
Sand Dollars - 1 per-5 sq. ft.
Starfish - 1 per 50 sq. ft.
Tubeworms - 1 per 50 sq. ft.
Temperature - Top 70.8 - Bottom 70.6

32 Depth 38 ft. - 2 Mile Transverse, North Station.
Bottom - sandy, no outcropping of coral.
No growth, no grass, no algae.
Starfish - 1 per 25 sq. ft.
Sand Dollars - 1 per 5 sq. ft.
Urchins - 1 per 25 sq. ft.
Tubeworms - 1 per 5 sq. ft.
1 Pinshell
Temperature - Top 70.9 - Eattom 70.8

33 Depth 20 ft. - 1-1/3 miles south of transect -
O 1100 ft. o f fshore .

Bottom - extremely. bare, fine sand, no outcropping
of coral.

No growth, no grass, no. algae.
Sand Dollars - 10 per sq. ft. in patches.
Temperature - Top 71.0 - Bottom 71.0

1-1/3 miles north of-transect -34 Depth 10 ft. -

1100 ft. offshore.
Bottom - extremely bare, fine sand, no outcropping

of coral.
No growth, no grass, no algae.
Sand Dollars - 1 per 10 sq. ft.
Temperature - Top 71.0 - Bottom 71.0

35 Depth 30 ft. - Capron Shoal, South Station
Bottom - fine sand, no outcropping of coral.

*

No growth, no grass, no algae.
Sand Dollars - 1 per 3 sq. ft.
Tubeworms - 1 per 50 sq. ft.
Temperature - Top 71.8 - Bottom 71.6

O



1 h 2-> - a- .6.a n a a a 4 -e,s- , . -

M

1 ' ' *#
ue

'*
f- g j#

. \ gg*

$ . jb UTO ,,
'

v ..#
-

: i ~$) L, ~'

e \,q *

M, , '
.s f e ,,

*
a %*

E ~
''

,
~, ,

:*v yGv ', J* . m2y. *
, ~, k g m

+ 7 C m,

L,,
#J,N . $ cg lhi# <

> , . o 7o ^

|y,
-

< '

Wy '. m - 'R s i .; ,.
" + m< * ' -

9
s.

.i o # t '

U
e .

5 |
+ ;.

-
g $ d4

.
.

O
5 h

m
eMy

t
~p) w

" 4*,. j
e 6 + .* L4 $ N *

,.

1 a
n

' *
.

,,, n
- - . . . b "- , '~.%... . . .

A W g *-
4 g

% i " * ,, j, ,,

*
J $ 1 ; .z M m

6 g G*

Ia M .g
. t y.

*
,

J
,

5
- k" # 1

I },, _
|g -4 * 31 O
?3

~

ay * .r.
* - ,,,,

- - 3 y, , p-

_
2 _; 7"" 7 63 0 $* i

4,

#Y 4'h,,['* 9 ;g
~ ' ' '

,7
3 2

,

2 .g w,
- , .

.

$ (5;') *
i - g&'

7 s ! g
~ * !f a

"
,;,4 -

, , " -
n,

s e s -* m . ,
~

X

" , .,

T 7 4 3
~ "

;,- ,2. g $ y p o 1/ g ,tr o .s ,,
'

'. gj") $ i% .g ,-

, 4. ,,i -
(
,.a n

'D. ,, % p G) *s i
'9 , , _ y% $, 4 ,s i %" *

[ ') **

, ( ', 4s
_.,

h ~ N ",, g * p$ g#
, ~ 2e 4 ~~- ,,g M 4.,, q~ y4 N. , g .$ #

a
'J n m 2 *

j|* 9 7, m *., ~

h *h j g - S 4 4 A
,

I3 *J g 3 S
3.. 2e 3 ,e a,-e

e e n ~p -/ c,
- : ps. ',

,,
S

R, '~' $ i
, * * * 65 L a $y g *y N ,2 , ,

p
x ,u, -)- -

ta 2 % 7 . .~ i

/
a e

:s s ,
'

7 9 > S R g A / '', /''*

i 2,|n ,'s,%- * bh -

'

" ?,, Q- }?
.R

'
R * n , -- ,,,- .

' $1 &$ |
Y ., ~. - ~ ~ ' ' "' @4

~' p#23 *
:; i e J .

a
__ _. p

. ,_. _ .

!]::E ' _kE ve+ i e, * # U ~ -- 'T A ,# y
a

- i Sf.
'

*'* ] 4f
** "'

".'
.

,, t

?g;s>|2. h. ,
,.
% - W, !

?fl 9g ,.,
,

n a,g,Ae ,.. ;s~ , ~7
c

t S. s. , y, ,

*
^

''h f ' ' a , + *n , y+
'y

Y.g'3'7:?.6 %, _d W '^#
on .

\ ).. .
- - -

.
* * *

. TN Q ,*#
p

\ u,,_f, * -- R Qc'

_fi ,e .|d .Q 5|/ 7 i.A' 2 f

9 ix
^

, . - r
'

.I
u

/ .

I

|wa -
1



. . . ,

.'( \ y \. 'f -,
,' ["e

u9s\ * a
,. ,a , u- f

',.N ss 'cx x,.1
< ,

3 s ,,

g 3 eg 11 s a > u. . . u

g . )MJ \ h \ \] '\ \ v
< ,

q. e n i ; g ), w afs , . ,
x .

m% s \ 1
. ,n .ss v j---s. , y

s t. s i

\ ). s f,d y g- i / i a ' '' c 3
4 -

-
,

-

_ .s . ,,
,

i %y .\ \ \ [ g' ";,., - c .s
~s v.wa - s

\ f , y- *-\ sN
.

M

\ % 31 \ggs

p . K ' g ,

%p?.O ^. /\ N s , .,m, 3c , e . a ,,
j' \ g \

' \ ~'

.' '; -
s

,,
'

, g '.J ,. ,
i g 3 3 ,, _ ,

,.,a-

\
% ':\ . S 'e"s ;

". . + n
% 7'' ? n

.

\
r M' g 4

.

s -s x e,

(h \ *- j 5I

..p'd.s - % x
.\. .; a

- s ,

) . a

9 .N \| s f ,, 1 e,

\ /( , '\ 's
-

N s / '; n 24-

s ( ', 4 *2 .y .
. y ,

.% 1\ -@ s \f (3\(\ j i | .\\ w r~y , s -4 ,
'

r

7"rJ4,
., 1 ,

! '\ N3 \\ . ) .4 :*<

..r) t
e

*W,; z \32 u,

-\ \\
. , , ,

,
, \

.,

L..\,s\ ",- . "
s i .

'--

,.'L
~

A" e's,. 3 is t. s.
*

', .

- 3s

& ,... n n. . , n \,,\ \ .

m m
, ,c'Et, N "_,J I'tO

\
J 'N !

* "
,

1 #a - \ -+ 3 s' ' N g -
' *

g'6A { j } g ss e e'*

O 4 * N. \ f. # v.
'

'\
{ "d N

., # i\ \
,
* _ N \ '' 'w p r.

O ; 4;b'N \ gt ) )]t 4 \\ g j i
,

s , s_ w
y so \u'

e v
g / su i s- . -,s .o,

*
; ; ,s.",

' k O6
%<\ }\' ,'.i ,, e

.d

4

s
~ |n v 5

N r* g. _pC__./JA $ e. - "1., w

O >
\'\' '731 n

o : 2. --s s s -

|j O 3M 'h
f ., i -,";,,; . V %T o\ / ! CC ve \ ..

N r[S W ' Y.-
% s' [ Eug a a r

7 ;4 ? y,O M12 \,s
'

*\
3 \gh N - - ,

,g -

,h g.-. ._, y g ( ; m c>.-s e.: n esa n a _a
3 s ,

t x .u .z e\ #y - s \x , \ :3 / . >
'y

ET uHy 4 e',, c - R ' # v/ft,<K.
.

dg O e-
a -

s .

/. s s Q
** 'h ' .m m .* eh d. &

C h Ul \ #\ \g %R: '
1>" c 'N V

!
"

se

0O @V
p s

* s ww F* !. '-n

' ^

| ?; " "
, . , . \ i

\ d ', kw! in 5-s m . .,. g. x

(h \ y !| 3
"

FLORIDA POWER Bi LIGHT COMPANY
"

HUTCHINSON ISLAND PLANT " y " . ' % [-" ''- " f /8 Q*!l \' w \ 1 * -

ECOLOGICAL SURVEY STATIONS '\[L ,,n M^'
/n"s . e : \ ?. ir inter-~~ u#

*\ ! ? (3 \ ,, S( ,,L,j

OFF - SHORE - ' ' ' ' " " '''-""O # Y PrjN'?E
| g'(f @r::: v|:," . , :.: mp \ a

FIG. HI - 2 1969 "2,7,1 2 |/ ' ~ ' SN A )3'hty&ent-

'

1' ;'. 4% eeq i 4, . . . , wn .

NAUTICAL mites .\ % ,U f
'g . ./, t h*- %.f g % s ' 2' t 3s-- . ., s,*

i o e . _ . . - _ _ _ _ . a a = s % y %; gA S
j \ N 4 \. 9 7 s, )A\

~ g , +7 jy

' i, "
y ,

. - . _ _ . , _ . . _ . . _. ~ , _ _ ._ _ . _ _ . . _ . _ _ _ _



7

(' . b. b r a !,N
. m;

#

A9, .w=w :,g.w c --m . m..u > v.~ -

~ ~.: y pa n <v . .%. - -u ,
, v.e e, u.. e/

.+o rm
0; u , .y.c.. , y .gNw. a

,n&u;;, a +y .- ; o, hw*an . 4 m,,m3m
! A -

e: vA e y so c ,

/ | j 9 4

F(. .f. o
-

$, b y. ,

-.->y,sj ,,.,e .,f

(
' f, ~,,-||

, -k
..

fh0" g.$ ' ih'Y._,
[ -fi _.} 4 'ly

Ekh'O % ?-M6w $NH W%s,.f:N' .lim %|hkk.m yif' L
. f

'

.f ~ ?'b&
W~ Py+a g+$[hy% enu ym g%g O - " ?Ah n,e b -. 8 '' ! d

a[ h . &: w[M
am en 4 a .y+a,a ; ; > "uu .

i

.. s[p ms~
'

,

[ .- $ w.[ 4 % [. e.,. 3 N'#Nh. 4k * 'c.5f [, ;,[. y 71| ~ * .# '0

Y,: h.,w,$h,b fe.y:pk k..'%
g = e4i

s
.

.m w .
Y>

@| ..

%. .a hh+)?k+,yh kL;Q0?$ pj,YhoA. ., ,
1

-
.

-, p . $.t s . g .,y,, . y .u.nvv .

.sw% y.Q .. .[R $ y' ' 3 ,V)GY % ; Q ):.,y'+ 4 py y1% - 4.s = (9Q ,,; V : no
. J% hrs, ;^A ,

p
f ,.

YM k '
y> < , ~f.g*. 7 2

p. A q ! +b + 1 . L

. m 4 4,m;w w ,r. , Q$/./ s - dng

y.. y%.- %r y r m .w *g
.. .s v..qnn .

g r a- ea a " .y

%.,+',.Y gL4-|-~.o :y
; s

- qy ,v w; : M+ r. 34m'u g$g
'% c ;; ,%eQ;1

,y 1

" > N, g ' g', ), ~ ).Ms . yn
-

cw

7 -

_ g.) gyg:q g %9' % . t I'Q;.; p {w '
- e n:1 r x y4 e.. t-

.

yb (
. e. w- < ., d.#( f. f

; '
7

p v4 s ~

a w|y.w ,;;hh[ fffj ffb 'y + -h Q: , h,~ a |, > < L '_ |
me x

Q |Q ff, ,g(. 7
3+~ r yny u,+7 jpn a w~, s%. " , -n_ys.pa 'mx

-
g9 ;~g g, , 5q. .;;;p .;m . T. ' - s my

+, ,

J - '* 421 N~ i t .+' .J J . ' w- .6. Pa @ 3
-*

"o . . . 's.Mb -

: 8 %'. , *:. 'u \F'4 : V - r e .c'
*

t.'q:. w 3 . dr
' p>):r;r

bo #

m;-j, .f [
~ M

4^ .-- J, '.-',n .. 1
.z,c-

_
D,,,.

."g" a.
S : 1 5+,9 ;s'

.

..}. ' *

%a r .f . .,R.y<r;ym ;s. . . ?y.. . n. J
n.. . .,, g p P"

..p..<
q;m%s

.., ,. x

, i
,6 .-

an-

,,

, ; W' '

v . , . p v ' ,. ;fF. . . .RJ $ :. ^ f. %

n'g
>

; ,as ,
, u. mx n ~ Og w . . . .w ^ . %g * er ..

v
;4, c r .. r m; m a ,. , 4r r. y;. .. - . . ,w. ,- ,

c .! y , M,. 'Vf<
--- c<

y; *', ||
y -_-

f y y_Q.y y 9'c~- j. x ye ' ,, , ' : <.9, .g,Q, Q'. ' 4, i '
g * ' k W ,A y'r > .

g v: _ x. g , ,

Q:k. h h 'q 9
3,

(,f, f f Y h- b . . f;h. |h {
'' '

%. +,

{. . ~

< r; n gn x -,

n g, , , ww; g;(. ; n ;
, a s, , . g y+,+hg f.,4 t . y,y }nu'., s . ;

,

- .. t .
.. , - m.-

: ip ' '% f4m.M+<n
b E( +;w |;<

y.
, , ,- ,n g 4,. ;y. y ,

o , : 4 g F r.a, '1 7 ey .n,

%,.:: . %v. :,e,p . , .

,

g .. e a w .w -y
. a p ny m s-e - gv w, =:,- s g'

* ^

g, q r , ,

, L.gg ,<r q . . -, u, g

%, %. ,..,M, y d, p .. ,
"

4 g;

q
;', ;tf .s

*;

..p.,
,

-y , -
e, c.,

tg ..cs. u. *
,

,,j \sww,. e. .a,,a&.
.

,..i' r ak ,'n F . <n . kp' x
A 4 -| A ' p..,;_.S **'f, .}.%M- ) .. y

k o,_ 'A- _

q',.,. ' w GJ.i '
*n v' q9

% . , - gy

. R M+ n. y s ,y. y ;;; g?' ~ .n-
- '' 1% N- 4 -e-

:

p,f g~p 'm g + 4 n 'y sq 5
c3 u-

e;
>33

=. ' %.97, >%.
. -

_.Q g4,:- 7. - o
t

9 j,
,

~ ,
"

' y- g[ , W;fp*?jfq% 0 8e|\ $ f- 4
.

,

...q&q w e -
sy*3.a - o 31.- A w:w npq;k wg ;;;- 4 nqw

- , 'y y .~ g-, . s. m

A ~ % g,g$dpg g = g .;- , m- _

(m ,

ms
, & ii y E,EW+[3f, + D a 2p, . mz n.

' * b. * p p j.o
; y me . ,e

~ 4 , ' * , ,;M e' he h Cb
'| A.c, p**e* a

+ . ;^ %y qr_ e 3

.Q M)4
yo g- -

< + c g
#-

d-

.p.
. ,

s .

.!"[4 .

e oaw,, g 4 ' S me u s.EJ.- * 4
:.r.g ,' *]

. .g ? - a o e p

. . f .' ; f
.

y ',l , g +'4 .x .,.

. (e. u w'' '
1 <h, 'A'

+ , P ,| .y e=a g ,c
t.w

,%. '- - 6 . pg_ gms,,,
gm q qg

t' s ., mn .t
.

,,.m o
s

ar ,o.
' , ' . , . ; .N $_ . 4,w

n y ae e

f ya..
1

y

p' s ,; : x,

,t . . b- -e . .n eeeu1 p -
1 t, Vc .' y w

a @ (f)@
" %, s,.''Y

. y ~ , .y - vg %%" *;,
eeu;

t y. ,.4

",'
\_ . *

,, ,

gym p
. o p h, ,,

pm "*~m u4<

a '' = n

.a', m. A. .y.3.,

- - ,
, _

, a
-

-n , ,,
y

,or c ..
phr-:3

s >

h, 4 '

s . ,0,g g I, s
m ? ..J,. . . _ 4i, # e_ ..n, q ,

- a-u.*
1 e..

,

-w s &o
v ;g fr .. - hhh&jawg

7 L e, .

u @g jf=a %p' - ,
p% p--'4<, +

*
v.

. '+W:.f 0 &~,_
.

|,

s,
. 6.$V :5t

#1
,

g: .,y er :. . 4
j d h g. [' - ? % ,*r . . , .

p..'j ~ ~
-

,3 %;%- '

2 s M (f-T Q g,4:54Q*,, j y

2 -.[
<%$p, y g ' y4f. _;M, ;

3< m, y e p y,.,

. . -
, , t 3,.''f * .m . .

F
'

, ,

"'m% Y 'g p

,
.jt#

[s; i f' M
.

,

.4, c
c ..r -t

,

+ ,a:: ,< a
1

77,4& |']' '
-

n.
=, y^ u.sir us

p- 4 .c 3

% @a
,

,o

' & |..n.y_ + : k,
, t

x ' Q' !s. u
n

*:<.Nt-
#

.',f f* my
mf4, p ,

'
'2':

t' *} :)
+ .. '' '>

., .

h udans1



3 ,,6J-L.A-4,mLui,,46-J - 4 aA .~ A..- .J.- -.- - - - - . =44- a _sa .J.w,-% de . d4J.-,,m-...d. d.J., 4L.*L-=.s '--3 - -%.=A4s. .a.--- .-..a ar * e

;;.y n y - c .n , y , . , , . . , .
-

.. . . 7 - - g7
-

,

A-
8

m :p
. _

at
. s q ..

' a
,g w' '

.

L

.

. . .

$ p ; .,
p r

-,,

o - Q4.

+
.

s *o $
, ' ,

4 1-; - .

,
5 :

.

*

kc i <. . - is ',
_I.k

,

4 |
*

~?s ha .% ' ., f -9 'i *'
_

; |s

*'

. / * :. ..

, ie ii %g. |[ G ,
,

4' *~
-

w
^% 'd

' (j . et .
,eg

., .- Sj [ f[ 4

'< V ' 1

' i ;(. t Ig
5 i .: :> s a>

%' Jg ;]!
' ':

-]; iigf : ; or' er : 2~ +++ y ,

. sc p: .s ..+ . ...

s .. .~v " '' " (
~ j ,) U35%1

.. . .

.
* -g ..

- ,.\ , .

.: ec .e:t,
' 9 C h , g{ gas,a|

** ",e: .

,
1 ;, .% j,{p,

,. .- .

Ejt ' F g4

4= p. P. ' .b_ , ,. * :,: _. * 1
. - -,

,t ''
.

i,

' ,y %ta,4 y . /hs -

~ p *iU g!J
i'

- w

g 4 ;w. i;i!!qn* ',- .4 .
.

.yr ,..g g , u. % ,> W ,, 1 . .. ..

g qq:-

d
.- 4-

b .y;f.
' *

.g:. % 4* m 3t-4 xy \ ~ - .n -u
4.; .

,

-

nus..,.
n. .s,.-a ..

s.

[ tj; - .pfgQ f[ .
4 ..

. ,

, , .

2 A, _ h m$ f o2N,_c~?Qkh
%,. ~ % n,d, # _.u my. ., . . '.%. g- u

,
- o-

.3 i :.N,UMt '' i b ke y MA#A . 4. e. A . i ., . ' ._ dl ? 61 AA m3. C -; % .,c,-

m.

|

i

|

|

_ _ -,---.-,m .
- - - - - - . -



1

(m') - ,.
!

.. .
3

*| k-- J-
4 - i,* , y

|
,

..

,
. - ( .a -,s xt y p>;;r j :yno
,4 f ,-
( \

. t y

c :v,.y{i s t
m <

j. m c. ,, m '.
-

'

,s -;tv 4 +, -n e%,.
.

;:,s , ,; 1 :,.s ]t| ,_-
.. v,p- 'g. t 1 > . .

\g <
n .. -.}

, yf,y, ', G ,e vim u v 4 &y j ;.s,
g' 1

,

(
" )*

2,'d ;js d (:'
* ,a>- .;

.Q , i.p y. 't! O
y q we y!t y ff 7|5 3

,

a '% 9
..

u - W % } M, m ( 7 m _'
.

[p
w m. ;i,r ?L

"
.

qty ;f Q s ~ 3;g 9.p,j, w[c ,.

c a n 4 p n$ h
g$ h k,[ | |u %|

y,x

;$ f gg ma en

.

,hkhs4h- O [sM b. h = h b _h;h&kb(") fA
. wA(,rpk.

- mo,; p).jd::qa 's % 4 **iw k. Q,n, n ,::~~s { ,E|[ |
,;n =

- . . y74 y-yAi s

p.T Q M p ". :J
MN $pi ' #g

S@q wjYQ ~ u:pyQb.g

y . so(" ; ii 1;i'~4;Q%v-w, y g g, -

, - . my+'
,J

pe.,

.

$
,

i
.

i %r Q.~j pm .
._

guht:
.

;; .: . p :s. , *wmww. v .;W sn o - en u ww Ecg; ,

' 5 R |% %;h_g~'gd ,1 %; ki Qu ..L5;i. .

.

W it , hp.N,fjb,f Y b8hhh., , al- #'

. W(Y ' hYbj. y | i
.

%|3 %p
: :

y4(W 7 p4 ..-

$ , ftf h k .

'

:

[n[h@@445Wpg&yp(%VN*i
C9%g

I bh!m,m
'

aa c r y w,[ n _ .

w . .

.mpka a % *-k;h,zihryfg jA[(o
y Qy . f
ww 3, L y. ),c

gg ynybp[-, p&f'' h.,?Q * , h&,,,Y,*'
g - -

f ,;.g 4evQJ
,y

. gh;$.n, f$y$ ?.na y4 .j ij4 x.. ..

.. e
% e, ,,;.

,

, ,h A
~

. f

%Q y $$y&.,
'k g . '; _ h A$' ^

Qg }f Q)Q[f(QQy y 4;g;., y ::, g Q f ? p p3 "K..

y |~ l Q Q;Q [
n
fd

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



7

$ hj' n' g f.

hew &y
,;g#AggNdQsWh4[%

A .j gi:g

hhk#n$['}+W.: jyIQembph:# mp& ~
%.

m-

h :Q.w%:N9e
w

N YQ % f }.
%8 W[k:

m

Ms@nh, Yp@k nQ.cspas %

;y 5 T z
Qf'eFNy $%

N
I m/hW Mm Q h

Iv '

'$yy $,,M h p)
~e M;~ f% \

-

fffv m%
:

9s-

v]M[s Mp[
,

nt d(h,y . ..jn

Q -v.: w -{ w e
|v , qms

g: hkwtt

~~G wM m.h
_

h

. mad k ; y}Q <fp M |k [h
w d '

-

- ,n <w $,
w , ; a ,L %

,

d p me.p/ wy #@~ % p|||}mMn

.s_ ;4 s' M
s

N. t,

w% mb ,{y|'J{M. h- n,Q$ :jhg*m.y.
4pc

OAm-
pw .. ff q

s s

Yg'
swr qs 3> w es- ;s cm u.y.

.

s.yY]hm+m %
m --

.-

|" 4
4'

i s " 3+'s% 'e
' qn ;

'

MhrN#$y&
y->

% .w .
w ,ah. a 6

w.-

4e a %:4 m n NA p/M g;
.

e$% s
a

A, e

. 6sqn; wM[A}Q ; uw y
- N&,-( 1

.

sy g n %'"

.,3 w,v y 4P .

( ,
qe 'n .w

3 s a
..

%

g:n ,s,, mt4
v.1

-

s

3 .#-
Ogm'9

4
.

-

-
:

py +.~ - .

.

'w9pn hyw. w%wh p
.s,v,

_# -(
'

3a-'' *i

j' s
-.

ww

a~.s
. i , -

.-[
3

3;- -~ a: [, ;

* nu-,
,

,

s. ,~ ,

i % ',w::m. -
t

qsz - p. .

.
JI.a-

- * , ; 4 '? , qww E..

T+3> %:
. '.s.u: #' m

x.

,s * . .-:*
~,u

w%[;s...,Wsggu.
<s n |;- h' g,; y s

o .

4$ ,

, ,. v3 ' 4 g\\ .

' g y.y :,p4 4-
.

~ c %y ,.% sy., %w
4 < .+ ~

".p ,';p *

.,
. 5.

*

c9g.
<

n
.f

. ' m.
y * .p', -s

, ' . GM,{' w .,&

g. k
p

M.6
i

* ,p4y
- I

3

e- y * +~q%nM, * * w<* .
+ t

y wg * m. y , s .
:v ), es ., g4

d **

,,gemkj/,
A ,( ;, .

1w . , ^

iya /]sG/ n
. .s

q +e _ m $,5,

w w_ < s

3 .,- ,, y'Wd N7g ,
*t g

-e< yn p e#
'

+1 Q . . .~ ,t.

.?ucNp. nM N 4 (f

) w.Td
,.g ,

b .y* ' Mg ..e,
,

A

y 4

s, wQ-* "

5

mw.ie.x;w., <-
e|, u.3

,(
. , . g,.

,.

Ye *we; <%

i.',M hg g ,,w, Q
y4

hAki pMj
*

.*% 3 e:

Y
,.

,s-e ' *

g ,e e. ,,,A

n - c., %- 5;9 y' w;a . .M ' j' t,
; ds

.

,

t.-' %(
' . s. 4 '

.

.

gc
- V - .g

J.g"i m $g,pey

, -

+
y - q

-V ,,. ey
. .. s . m4 ' a , ''

s #' g
; '\'g ,. .,s.I ,s

.. ,
s

#

' am.7.Q,S
g*

s,

i
. 3

s

. i[ g
k.

-
$.

c

: 'k
,

, s
.

.

a

s, o
,~

1.:. t . ', } '
,

s, q M g\ - ". <
* ,'

=, (,' a ?,.
.

N

A,,

$
,. \'

4
.

>%[w.
,

i

w
,gs s

"k
.

a
, '\ ~,

3

'. s
t f

7
~

+g
-|'

' ' ~ - |.v
v ' t g

;\3 i

'{]
, i > .

',

'. .

y_ s
'

+

\
.

,
,

A
-

s

<. ^ . &3' ., $ 9 ./ d' O +j'' * ! y.-$ h# .i s .$

hv + -. _ * - - , ,.



__ ____ _ -- _ . _

i

!
.

4

0FFSHORE ECOLOGICAL SURVEY0 FOR
,.

FLORIDA POWER & LIGHT COMPANY
HUTCHINSON ISLAND POWER PLANT SITE

'

June 6-7, 1969'

This survey consisted of underwater visual obser- '

vations, photographs, bottom sampling for benthic animal
analysis and sampling for plankton. The team consisted of ,

Dr. W. E. S. Carr, divers, and technicians, under the overall
,

'
program direction of Dr. James B. Lackey. The ambient
temperature of the water ranged from 790F to 820F, depending !

on depth,
i

Station numbers correspond to those shown in i

Florida Power & Light Company Figure HI-2-1. |

!

STATION NO. REMARKS ;

'
1 Depth 30 ft. - about 2000.ft. offshore along

() proposed discharge transect.- |

Bottom - ripply sand, extremely barren, no
,

outcropping of coral, no grass, i

no algae. .;
Visible animal life - none. ;

Bottom area - sampled for benthic animal !

analysis, also water for plankton.
Temperature - top 81.50 - mid-pointlBl.00 -

bottom 80.20

2 Depth 25 ft. - 1 mile north of proposed discharge '

transect and about 2000 ft, e

offshore.
Bottom - sandy with shell fragments, no out-

cropping of coral, no grass,
no algae.

Visible animal life - sparse numbers of Starfish, -

'

Sand Dollars and Sea Cucumbers. ~

Bottom area - sampled for benthic animal analysis -
also water for plankton. .

'Temperature - top 82.00 mid-point 81.50- -

bottom 81.30

i
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,
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STATION NO. REMARKS i

1 mile south of proposed discharge |3 Depth 35 ft. -

transect and about 2000 ft. <

offshore, i

Bottom - sandy and barren except for shell
fragments, no outcropping of coral,
no grass, no algae.

Visible animal life - sparse numbers of Tube
Worms and Sand Dollars.

Bottom area - sampled for benthic animal analysis -
also water for plankton.

mid-point 81.10Temperature - top 81.5 --

bottom 80.5

1-1/3 miles offshore along4 Depth 37 ft. -

proposed discharge transect.
Bottom - sandy with shell fragments, no

outcropping of coral, no grass,
no algae.

Visible animal life - sparse numbers of Urchins,
Sea Cucumbers and Starfish. Tube() Worms about 20/yd.

Bottom area - sampled for benthic animal analysis -
also water for plankton.

mid-point 80.00Temperature - top 80.5 --

bottom 79.0

5 Depth 39 ft. 1 mile north of proposed discharge-

transect and about 1-1/3 miles
offshore.

Bottom - ripply sand, no outcropping of coral,
no grass, no algae.

Visible animal life - sparse numbers of Starfish,
Sand Dollars 20/yd.

~

Bottom area - sampled for benthic animal analysis -
also water for plankton. *

Temperature - top 81.00 - mid-point 80.50 -

bottom 79.00
.

i
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STATION NO. REMARKS-

; 6 Depth 36 ft. - 1 mile south of proposed discharge
transect and about 1-1/3 miles
o f fshore .

Bottom - sandy, laden with shell fragments, no
outcropping of coral, no grass,

,

no algae.
Visible animal life - sparse number of Starfish,

Sand Dollars and Urchins.
Bottom area - sampled for benthic animal analysis -

also water for plankton.
Temperature - top 80.5 - mid-point 80.00 -

bottom 79.00

7A Depth 60 ft. - 2 miles north of Buoy R "12" and
6 miles offshore.

Bottom - sandy with shell fragments, no outcropping
of coral, no grass, no algae.

Visible animal life - sparse number of Scallops
[T and Starfish.
\- Temperature - top 81.20 mid-point 80.50- -

bottom 80.2o

7B Depth 60 ft. - 1 mile north of Buoy R "12" and
6 miles offshore.

Bottom - sandy with shell fragments, no outcropping
of coral, no grass, no algae.

Visible animal life - Starfish - 3 per sq. yd.
Scallops - 2 per sq. yd. plus

numerous dead scallop shells

(Starfish had eaten)
Menhaden Fish - school of about 20.

Bottom area - sampled for benthic animal analysis.
Temperature - top 81.50 mid-point 80.20- -

bottom 79.90,

*
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STATION NO. REMARKS

8 Depth 21 ft. - Pierce Shoal, 2 miles offshore.
Bottom - a sand hill, very barren, no outerepping

of coral, no grass, no algae
Visible animal life - sparse number of Sand Dollars.
Bottom area - sampled for benthic animal analysis -

also water for plankton.
Temperature - top 80.00 - mid-point 80.0 -

bottom 79.80

9 Depth 35 ft. 2 miles south of proposed discharge-

transect and 1 mile offshore.
Bottom - sandy with shell fragments and dead

scallop shells, no outcropping of
coral, no grass, no algae.

Visible animal life - sparse number of Starfish
and Sand Dollars.

Bottom area - sampled for benthic animal analysis -
also water for plankton.

CT Temperature - top 80.00 - mid-point 79.80 -

bottom 79.50

10 Depth 38 ft. - 2 miles north of proposed discharge
transect and 1 mile offshore.

Bottom - sandy with shell fragments, no outcropping
of coral, no grass, no algae. |

Visible animal life - sparse number of Starfish
and Urchins.

Bottom area - sampled for benthic animal analysis -
also water for plankton.

Temperature - top 80.00 mid-point 79.80- -

bottom 79.5

.
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(~' OFFSHORE ECOLOGICAL SURVEY
(- FOR j

FLORIDA POWER & LIGHT COMPANY
HUTCHINSON ISLAND POWER PLANT SITE

April 30, 1970

This survey involved underwater visual observa-
tions, photographs where possible, sampling for plankton
and temperature recording. The team consisted of divers,
a biologist and technicians, under the overall program
direction of Dr. James B. Lackey. The ambient temperature
of the water ranged from 68 F to 750F, depending on depth.0

Underwater visibility was extremely poor for photographs.
In fact, the entire bottom area was stirred up apparently
by a rather strong current.

In brief, this survey further confirmed previous
surveys that very little animal life exists in the area
nor is there any coral, grass or algae.

3
Station numbers correspond to those shown in

Florida Power & Light Company Figure HI-2-2.

STATION NO. REMARKS

Test Tower Depth 8 ft. - about 500 ft. offshore along
discharge transect.

Bottom - ripply sand, extremely barren, no
outcropping of coral, no grass,
no algae.

Visible animal life - none.
Temperature - top 710F

1100 ft. offshore along discharge1 Depth 22 ft. -

transect.
Bottom - hard sand, no outcropping of coral,

no grass, no algae.
Visible animal life - a few Sand Dollars and-

'

one Starfish.
Temperature - top 71.10F - bottom 68.30F

O
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STATION NO. REMARKS

'

1700 ft. offshore along discharge2 Depth 29 ft. -

transect. r

Bottom - sandy, no outcropping of coral, no ,

grass, no algae. :

Visible animal life - one Stsrfish and 2 Sea Pansies. |
Temperature - top 72.50F - bottom 68.50F

2300 ft. offshore along discharge3 Depth 33 ft. -

transect.
Bottom - dirty sand, no outcropping of coral,

no grass, no algae.
Visible animal life - a few Sand Dollars.
Temperature - top 72.8 F - bottom 68.4 F

2900 ft. offshore along discharge. |4 Depth 34 ft. -

transect. i

Bottom - Coarse sand with broken shells, no
outcropping of coral, no grass, ,

no algae. :

Visible animal life - Sand Dollars and Worms.
Temperature - top 72.4 F - bottom 68.20F'

() 3500 ft. offshore along discharge5 Depth 35 ft. -

transect.
Bottom - Coarse sand with shells, no outcropping

of coral, no grass, no algae.
'

Visible animal life - Sand Dollars and a few
White Urchins. ,

Temperature - top 72.00F - bottom 68.00F !

6 Depth 36 ft. - 4100 ft. offshore along discharge '

transect.
Bottom - Coarse sand, no outcropping of coral,

no grass, no algae.
Visible animal life - a few White Anemones, a

few Starfish and Sand Dollars.
Temperature - top 73.00F - bottom 67.9 F

7 Depth 37 ft. 1 mile offshore along discharge-

'"

transect.
Bottom - ripply coarse sand, no outcropping of

coral, no grass, no algae.
Visible animal life - heavy with Sand Dollars,

ia few White Urchins, a moderate
number of Anemones and Starfish. '

Temperature - top 74.50F - bottom 68.00F'

-2-
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STATION NO. REMARKS

mile south of discharge8 Depth 39 ft. -

transect and about 1 mile offshore.
Bottom - sandy, no outcropping of coral, no grass,

no algae.
Visible animal life - a moderate number of Sand

Dollars and Anemones, and one
Starfish.

Temperature - top 74.5 F - bottom 68.00F

9 Depth 35 ft. - 1 mile south of discharge
transect and about 1 mile- offshore.

Bottom - sandy, no outcropping of coral, no grass,
no algae.

Visible animal life - a mcderate number of Sand
Dollars, a few Starfish, White
Urchins, Anemones, and two Egg
Cc11ars.

Temperature - top 74.7 F - bottom 68.10F

mile south of discharge10 Depth 37 ft. -

transect and about 3/4 mile
r^ o f fshore .
\ Bottom - Coarse sand with broken shells, no'

outcropping of coral, no grass,
no algae.

Visible animal life - two Starfish and a few
Sand Dollars.

Temperature - top 74.7 F - bottom 68.20F

11 Depth 24 ft. - 1 mile south of discharge
transect and about 1100 f t.
offshore.

Bottom - dirty sand, no outcropping of coral,
no grass, no algae.

Visible animal life - one Starfish, many Sand Dollarse
Temperature - top 74.5 F - bottom 68.70F

mile south of discharge12 Depth 25 ft. -

transect and about 1100 ft.
o f fshore . '

Bottom - hard sand, no outcropping of coral,
no grass, no algae.

Visible animal life - very heavy with Sand
Dollars.

() Temperature - top 74.50F - bottom 68.90F

-3-
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STATION NO. REMARKSn

mile north of discharge13 Depth 26 ft. -

transect and about 1100 ft.
o f fshore .

Bottom - hard sand, no outcroppir.g of coral,
no grass, no algae.

Visible animal life - a few Sand Dollars.
Temperature - top 74.50F - bottom 69.50F

14 Depth 21 ft. - 1 mile north of discharge
transect and about 1100 ft.
offshore.

Bottom - hard sand, no outcropping of coral,
no grass, no algae.

Visible animal life - one Sand Dollar.
Temperature - top 75.0 F - bottom 69.50F

15 Depth 35 ft. - 1 mile north of discharge
transect and about 1 mile offshore.

Bottom - hard sand, no outcropping of coral, no
grass, no algae.

Visible animal life - heavy with Sand Dollars.

() Temperature - top 75.0 F - bottom 68.5 F

mile north of discharge16 Depth 35 ft. -

transect and about 3/4 mile offshore.
Bottom - hard sand, no outcropping of coral, no

grass, no algae.
Visible animal life - heavy with Sand Dollars and

one Starfish.
Temperature - top 74.0 F - bottom 68.50F

!.
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s
'''N I - SUMMARY '

.,

A - PURPOSE
1

This report is a compilation of ecological literature which contains the

results of investigations made for the Hutchinson Island area. The study
was authorized on October 9, 1970 by Mr. W. H. Rogers, Jr., Power Plant
Engineering Manager of Florida Power & Light Company (FP&L). '

Data were obtained from numerous sources, including scientific journals,
National Marine Fisheries Service (ex U. S. Bureau of Commercial Fisheries)
records, Florida State Board of Conservation publications and personal
discussions with commercial fishermen based in Martin and St. Lucie Counties, >

Florida.

In order to evaluate the effects of any proposed environmental alteration
on the marine biota in the Hutchinson Island locale, it is necessary to
determine what organisms, resident and transient, occur offshore of
Hutchinson Island in the Atlantic Ocean. Equally important are such
physical parameters as temperature, salinity, and, for benthic organisms,
the nature of the sediments on the sea bottom.

This report summarizes the available ecological information and discusses
the general physical nature of the Hutchinson Island area.

B - RESULTS
,

The literature reviewed and the data analyzed in the course of this study
have produced the following results:

1- Salinity offshore of Hutchinson Island probably does not vary
markedly during the course of the year. No halocline has been
observed.

2- Temperature data from the Hutchinson Island area indicate that

thermal stratification does not occur. Highest measured ocean
surface water tempetature recorded during the field studies
conducted for FP&L during August, 1970, was 87 F.

3- The longshore current at Hutchinson Island runs south about

65 percent of the time at a velocity up to 1.2 fps, and
typically, at 0.6 fps or less. During 25 percent of the
time the current flowed north at a velocity up to 0.6 fps,
and at an average of about 0.2 fps. Ten percent of the time,
the longshore flow was essentially zero.

4- The limited water chemistries performed on water samples taken
offshore of Hutchinson Island show that orthophosphate, nitrate
and copper are present in normal concentrations.

5- Sediments offshore of Hutchinson Island are primarily calcareous
sands containing some shell fragments.

-1-
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() 6- Plankton were present in limited numbers offshore of Hutchinson f
Island. While numbers and diversity of plankters were low, the !

'organisms observed were considered typical for an onshore water
mass rather low in nutrients (nitrates and phosphates).

. .
;

7- Benthic organisms were not common, and no attached marine plants i
or coral were observed. The bottom animals which were collected |
were typical sublittoral organisms. No scallops were observed
within two miles of the shore. .

!
'

8- A large number of fishes are landed each year in St. Lucie County.
Spanish and king mackerel, bluefish, gray trout and pompano are i
harvested in the area of fshore of Hutchinson Island. In 1970, f

iover $600,000 worth of the five species of fish mentioned above
were landed in St. Lucie County. !

|

9- Hutchinson Island is an important nesting crea'for sea turtles. [
In 57, it was estimated that 5250 loggerhead turtle nests and ;

15 , en turtle nests occurred on the beaches of Hutchinson j
I sla.. . . [

>

10 - Insufficient data are available to predict the extent to which !
marine fouling may affect structures placed offshore of Hutchinson |
Island. However, barnacles, bryozoans and various bivalve molluscs i

are known to occur there,
i
e'
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fII - DISCUSSION

|
A- GENERAL

Hutchinson Island is a bar and swale island approximately 22 miles long
and a maximum of about 1 mile wide (Exhibit 1). Its principal axis is
North-South, and it is located between the towns of Fort Pierce and !

Stuart, Florida. The western portion of the island consists primarily i

of a mangrove swamp. A line of sand dunes (El + 14 MSL max.) occurs
on the eastern part of Hutchinson Island.

i

The slope of the sea bottom, from shore to El -30 feet (MLW) is about 1:70. |
The slope of the ocean floor becomes more gradual as the distance from i

shore increases. The mean slope of the bottom, from Hutchinson Island to
E1 -120 fee t (MLW), a distance of about 12 miles, is approximately 1:600. |

t

E- PHYSICAL PARAMETERS

|
1- Oceanography

i

a- Salinity !

U. S. Coast and Geodetic Survey (USC & GS) salinity data (1) I
from Canova Beach, Florida, are shown in Exhibits 2 and 3. |

Canova Beach is located on the east coast of Florida at 28* i
08' N, 80* 35' W, about 52 miles north of Fort Pierce,

[
Florida. The period of record extends from 1950 to 1962.

The salinity of Atlantic Ocean water near Canova Beach is
.

[quite stable, ranging from a mean low value of 35.4 parts |
per thousand (ppt) for November to a mean high value of '

36.6 ppt in May. Greatest variability in salinity occurs ?

during October and November. This probably reflects the
year-to year variation in precipitation during the late !
fall.

The extent to which salinities offshore of Hutchinson Island
vary is not known, but preliminary data (2) show that, during
the summer of 1970, the waters (to 30 ft, depth) were not ;

stratified with respect to salinity. In July of 1970, the j
salinity of Hutchinson Island water was 36.8 ppt. Presumably, !

the pattern of ocean water salinity offshore of Hutchinson !
Island resembles that seen at Canova Beach, except for areas
offshore of the mouths of the St. Lucie and Ft. Pierce inlets, '

which connect the Indian River with the Atlantic Ocean.

Salinities at these inlets, are known to vary with the season.
Larger differences are seen at St. Lucie inlet, as a result >

of discharges from Lake Okeechobee and natural runoff. Water ;

discharged from Lake Okeechobee enters the South Fork of the !

St. Lucie River via the St. Lucie Canal, is conveyed to the
,

Indian River and thence to the Atlantic Ocean through St. I

Lucie Inlet. '

i
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/ Witham et al observed a decrease in salinity during the I

\ summer of 1966. At their Station T-4 in the Indian River '

(p. 15, Ref. 3) average salinity decreased from about 32 i
ppt in May to 23 ppt in June and to a low of 15 ppt in t

July. In the previous summer, 1965, salinity measured at ,

the same station (ibid) ranged from about 34 ppt in May to i

28 ppt in October. Other investigators have also noted
,

this phenomenon (4,5). !

Even though the available evidence is limited, one may assume
that salinity patterns offshore of Hutchinson Island will
resemble those observed at Canova Beach, namely a rather
constant salinity with minor fluctuations which reflect
local meteorological conditions. In the immediate vicinity
of the Fort Pierce and St. Lucie Inlets, greater variation
in salinity occurs, with lower values resulting from fresh-
water runoff or discharges from Lake Okeechobee, and higher
values resulting from evaporation in the Indian River.

b- Temperature

Temperature data taken at Canova Beach, Florida, are given
in Exhibits 4 and 5. At this station, lowest temperatures
occur in January (mean temperature 65.1 F). The highest
mean temperature recorded, 82.2 F, occurred in September.
An anomalous depression of temperature is seen in July,

) when the mean temperature decreased 0.4 F below that
recorded for June and 1.9 F below the August temperature.
This phenomenon has been recorded at both Daytona Beach
and Canova Beach, and is explained by the USC & GS (1) as
the result of summer upwelling which occurs along this-
section of the Florida coast.

Few ocean water temperature data are available for the
Hutchinson Island area, and it is not known whether the
midsummer temperature decreased documented for Canova Beach
and Daytona Beach occurs at Hutchinson Island. In July
1970, a surface temperature of 82.6 F was recorded 2000 ft.
off the midpoint of Hutchinson Island, where the water depth
is 30 ft. Bottom temperature was the same and no thermo-

cline was observed. (2)

Temperatures were recorded at some of the stations occupied
during the 1969-1970 SCUBA survey of Hutchinson Island (6).
In February 1969, temperatures ranged from a high of 71.8 F
on the surface to a low of 68.0 F on the bottom (46 to 60
ft. dep th) . In only one case (6 miles offshore, 60 ft.
depth) was the temperature differential greater than 1.0 F.
At this station, the surface-to-bottom temperature dif-
ferential was 3.0 F. At all other stations, the difference
between surface and bottom temperature was 1.0 F or less.

O
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During the June portion of the survey, the highest surface i

temperature observed was 87.0 F. The lowest bottom temper- '

ature measured was 79.0 F. Greatest differential between '

surface and bottom temperature at any station was 2.0 F, {
and the mean differential was 1.1 F. !

!

The final temperature survey of that series was made on
'

April 30, 1970. At this time, a definite temperature ,

gradient between surface and bottom was observed. The !
maximum temperature differential was 6.6 F and the mean :

I
of the differences was 5.3 F. Because only two temperature
determinations were made at each station (surface and bot-

,

tom) it is not known whether the observed temperature dif- {
ferential represents a thermocline or a gradual diffusion t

of heat (the result of increasing solar radiation) from
surface to the bottom of the water column. In view of the
season (spring) and the fact that only minor tamperature
gradients were seen at other times of the year, the latter
explanation appears more probable. j

!
FP&L maintains a temperature monitoring station 2000 ft. off- i

shore of the Hutchinson Island site. The recording thermo-
meters installed at the station monitor surface and bottom {
water temperature (30 ft. depth). This surveillance station ,

has been operational since September, 1970. [
!

c- Currents i

Although a definitive study of the currents offshore of |

dutchinson Island has not yet been made, preliminary data (2)
indiccte that the prevailing current runs to the south at

'
approx uately 0.2 fps. In 1969, a current meter was in-
stalled 1500 ft. offshore of Big Mud Creek, a Hutchinson ;

Island, 9 ft. beneath the water surface (7). The data ;

gathered during this study show that the current flows in. ;

a southerly direction about 65 percent of the time, is j
slack J0 percent of the time, and flows north approximately i

25 percent of the time. Maximum velocity recorded was 1.2
fps when the current flowed to the south, but velocities of ;

0.6 fps and less were most commonly observed. Velocity of j
the northerly current was never greater than 0.6 fps and *

was usually 0.2 fps. >

!
d- Nutrients

Ocean water sampled offshore of Hutchinson Island was analyzed f
for orthophosphate, nitrate and copper (6). Ortitophosphate

,

levels were 0.02 and 0.03 parts per million (ppm), nitrate '

was present in low levels (0.01 ppm) as was copper (0.005 i
and 0.004 ppm). According to Barnes (8), Surface water
levels of phosphate in the N W Atlantic are usuM ly between ;j
0 and 0.14 pg - at. P/m3 (0 to 0.004 ppm). The ralues of '

O.002 and 0.003 ppm reported by Lackey (6) fall within this ,

range.
,

;

i
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] In Reference 6, page 12, the authors state that nitrate (N)
/ values were lower than those found for phosphate (P). A

recent review of N:P ratios in coastal waters (9) states
"There is, in short, an excess of phosphate, small but j
persistent and apparently ubiquitous, in the surface waters
of the ocean, relative to the amount of nitrogen ....".
This statement reiterates the commonly held dogma that
nitrogen is the limiting macronutrient in sea water. (In
natural fresh waters, the reverse holds true, phosphate is I
usually in short supply.) Nitrate is present in sea water
in varying amounts, depending upon the character of the
water mass, rate of phytoplankton growth and other factors.
Sverdrup, Johnson and Fleming (10) consider a range of 0.001
to 0.6 ppm normal for sea water. The nitrate value reported
for Hutchinson Island falls within this range.

The levels of copper found were considered high for sea water,
but Sverdrup et al report that normal values for this element
fall in the range of 0.001 to 0.01 ppm, which neatly brackets
the values of 0.005 and 0.004 ppm reported by Lackey.

2- Sediments

The sediments offshore of Hutchinson Island have been sampled and
observed by a number of investigators. Test borings of the sea
floor made by Law Engineering Testing Company (11) show that the

O. nearshore surface sediments consist of fine sands which contain
small amounts of fragmented shell. The most distant core was
taken about 700 ft. from shore in approximately 20 ft. of water.
At this station, the surface sediments consisted of a stiff sandy
clay which contained shell fragments.

Observations of the ocean bottom were made by SCUBA divers on
three occasions in 1969-1970 (6). Most of the observations were
made about a line approximately 7.5 miles south of Fort Pierce
Inlet and normal to the shoreline. Dives were made from 400 ft,

to 6 miles offshore, in depths of 6 to 60 ft. In all cases and
at all 62 stations, the bottom consisted of sand or sand which
contained shell fragments. No coral outcrops were observed.

The nature of the surface sediments was examined in September,
1970 by Ebasco personnel (12). At the location of the FP&L
continuous temperature monitoring station (2000 ft. offshore
at 30 ft, depth, the sea floor of sand mixed with shell frag-
ments, no coral or rock was seen. In March 1971, Ebasco per-
sonnel again examined the sediments at the temperature station.
Generic analysis (13) indicated that the sediment consisted of
about 40 per cent shell fragments and 60 per cent fine grey sand.
After acidification with concentrated hcl, very little residue
remained, less than 10 per cent of the original sample was not
acid soluble calcium carbonate (CACO ). A sand sample from the3
beach immediately onshore of the temperature station was also

k treated witi. HC1. This sediment, which was of uniform size.and
contained no recognizable shell fragments, appeared to consist

of approximately 50 per cent CACO 3 and 50 per cent insoluble
material, probably silicon dioxide (SiO )-2
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C- BIOLOGICAL PARAMETERS

O i
i

1- Plankton I

Information on the plankton of the Hutchinson Island area is con-
tained in FP&L Ecology Report (6). Data from the Indian River ,

show both high numbers of planktonic organisms per unit volume
and high diversity (more than 90 species), indicating a fertile
water mass which is highly productive.

'Plankton tows were made at Fort Pierce and St. Lucie Inle ts during
both ebb and flood tides. The data given in Lackey's report (6)
show that, at Fort Pierce Inlet, about as many plankters enter ,

the Indian River on a flood tide as leave on the ebb. While !

data are not given for St. Lucie Inlet, Lackey states that numeri-
,

cally, the amount of plankton found in both inlets is similar.
'

:

Plankton studies were made at ten stations in the ocean offshore
'

of Hutchinson Island. Organisms were present in limited numbers
and low diversity when compared with the plankton present in '

the Indian River. Lackey states, "The biota is balanced and
rather diverse, and represents a water of good quality, but poor
in nutrients and of low productivity." Quantitative and qual- !

itative plankton data are found in Reference 6.
'

Phy11osoma larvae (a planktonic stage) of the spiney lobster,
Panulirus argus, have been taken in Ft. Lucie Inlet and the
Indian River (3, 14). This larval form of the spiney lobster e

enters the estuary from the open sea and utilizes the estuary j

as a nursery ground and sanctuary, i

2- Benthos

a- Marine Angiosperms
a

None of the marine grasses found in Florida occur offshore j
of Hutchinson Island. Phillips (15) investigated the Indian
River area and found sparse growths of turtle grass !
(Thalassia testudinum) at Fort Pierce and St. Lucie Inlets.
Dense stands of Diplanthera Wrightii and manatee grass [
(Syringodium filiforme) were found in the Indian River and '

at both Fort Pierce and St. Lucie Inlets. Diplanthera !
occurs closest to shore, while Syringodium, which requires
submersion, is found in deeper water. Ruppia maritima was
collected in the St. Lucie Inlet area.

b- Infauna and Epifauna

Dr. W. E. S. Carr (6) studied bottom material from ten ,

stations offshore of Hutchinson Island. The bottom sediments i

consisted of sand mixed with shell fragments; no silt, mud, |
rock or reef-forming coral was observed (see Section II-2-B() of this report).

:
;
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The benthic animals found in the study area represent a typi- |

cal array of sublittoral bottom organisms. Polychaete worms, j
barnacles, amphipods, bryozoans, starfish, sand dollars, i

chitons, and slipper shells were the most commonly collected |
animals. Most of the other organisms observed were present j
in small numbers and were collected at less than half the *

stations. |
1

Observations made by SCUBA divers during the course of this f
study confirm Dr. Carr's findings, namely that the ocean bot- i

tom is free of attached vegetation and that macroscopic !
organisms are not abundant. j

i

Dives made by Ebasco personnel at the temperature station f
2000 ft. offshore (12,13) provided additional observation .

which again confirm the findings of Carr. j
i

In his study of Florida lancelets, Pierce (16) found few of |
these organisms on the east coast of Florida. While he did i

not sample the areas offshore of Hutchinson Island, he did |

find four specimens of Branchiostoma caribaeum inside St. i

Lucie inlet and one in the Indian River, one-half miles south ;

of the highway bridge at Fort Pierce. Carr found this |
animal to be rare, and collected it at only one of the ten i

stations he sampled. ;

i

An extensive survey made by the National Marine Fisheries |
' Service found that dredge tows between Fort Pierce and. .

Jupiter Inlet (14 to 40 fathoms) produced catches of ;

scallops (Pecten gibbus) of zero to one-half bushel per |
30 minute tow. Further north,.between Daytona Beach and !

Bethel shoal (13 to 49 fathoms), they dredged as much as |
17 bushels per 30 minute tow (17). |

4

St.-Lucie County produces 100 percent of the calico scallops
harvested in Florida. In 1970, this amounted to 194,508 :

pounds, valued at $194,508. This scallop is found well
offshore (20-40 miles) and in deep waters. |

I
Dives made in 1969-1970 (6) showed that scallops are rare

^

in the immediate vicinity of Hutchinson Island, j

!

- Clams, particularly the hard clam (Mercenaria mercenaria) are !
found on the east coast of Florida. The hard clan spawns at ~ j

'73 F (April through August). They are most' commonly found
from near the high tide line to a depth of 50 ft. They i

grow most rapidly from October to June, however, growth is i

reduced during the warm summer months (18). Those clams j
landed in St. Lucie County are harvested in the Indian River. !

!

I
t ,

!
:
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g Shrimp, which constitute the single most valuable element of
Florida's fishery resources, form an exceedingly small' portion ;

of the total fishery catch landed in St. Lucie County. In
7

1970, Florida shrimp landings (of all species) amounted to
more than 30,000,000 pounds. Less than 8,000 pounds of

'

;

shrimp were landed in St. Lucie County, a negligible fraction
of the total landings (19).

3- Fishes
i
'

Fish populations in the area offshore of Hutchinson Island have
,

not been rigorously examined from either a qualitative or quanti- -:
tative standpoint. The available data are sparse and most records
deal with species of economic importance. Springer (4) investi-
gated the fish of the lower St. Lucie and Indian Rivers, but con-
fined his sampling to waters west of Hutchinson Island. Gunter ;

and Hall (5) also sampled the ichthyofauna of the St. Lucie River, !
4

but confined their studies to the area inland of Sewall Point I

(see Exhihit 1). .|
,

St. Lucie County landings of the five species of fish discussed
below (excluding Cynoscion nebulosus) constituted slightly more

,

than 15 percent of the dockside value of Florida's east. coast !

fin fish catch, and nearly 5 percent of the state wide total j

(1970 data). If one includes the value of other marine or- [
ganisms landed in St. Lucie County (groupers, king whiting, |

[ mullet (20,21) snapper, spot, hard clams and calico scallops), |
it is immediately apparent that both the inland and oceanic !5

waters of the Hutchinson Island area are quite productive.

!
Other fish, such as ladyfish (Elops saurus, 22),'snook (Centropomus ,

undecimalis, 23) and the various species of billfish, are taken !

primarily by sports fishermen. As stated in Ref. 24, St. Lucie
County is the northern-most county on Florida's east coast with
an extensive winter sports fishery. While the value of this >

fishery has not been determined, it presumably forms a significant :
!portion of the income St. Lucie County derives.from its tidal water.
;

Five species of fish, king mackerel, Spanish mackerel, gray trout,
bluefish and pompano, are discussed below. These fish were chosen i

for detailed discussion because they are found in the ocean of f-
,

shore of Hutchinson Island (pompano also occur in the Indian River) '

and because they form an important constituent of the .St. Lucie ;
County fin fishery. ;

I

Mackerels
|

The Spanish mackerels (genus Scomberomorus) form the nucleus of the
St. Lucie County fin fishery. A number of scientists have studied' .

this group of fish and as a result, it is' reasonably well known. ;

Klima (25) investigated both the biology and fishery for Spanish i

mackerel (Scomberomorus maculatus) in southern Florida. Generally, [
this fish is abundant in Florida waters from October through -r

. February or March. In southeastern Florida, the'Spanish mackerel f
T

i !

! !
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O spawns in coastal waters from August to December. This fish moves
north in the spring, and is found as far north as the Gulf of Maine
(where it is sparse and rare). Spanish mackerel. remain in the
north until September, when they move south.

Beaumariage (27) has synopsized much of the literature dealing with
the Spanish and king mackerels. His data show that Spanish mackerel
from the east coast of Florida are essentially spawned out by the
end of September. King mackerel (Scomberomorus cavalla) which
occur in the same area spawn later in the year, beginning in
September and ending in October. Larvae (3-7 mm total length) of
both Spanish and king mackerel were captured in plankton tows made
off Cape Kennedy during September. The small size of these larvae
indicates that the eggs from which they were hatched were spawned
near the point where the collection was made, offshore of Cape i

Kennedy.

Wollam (27) has investigated the distribution of larval and juvenile ;

forms of king and Spanish mackerel in the western north Atlantic. |

Although most of the specimens he examined were captured in the
Gulf of Mexico (including all the Spanish mackerel), 22 king
mackerel were obtained during September from stations located
about 70 miles East Northeast of Cape Kennedy. Wollam believes ,

that the southern portion of the range of the king mackerel is '

not an important spawning area, due to the paucity of larvae and ;
juveniles which have been collected there. He also states that t

the larvae which have been observed are the result of spawning :
of resident (non-migratory) fish. |

In an effort to determine the migratory patterns of king mackerel, |
Moe (28) tagged 128 king mackerel offshore of Jupiter inlet in '

25-30 fathoms of water (26* 56' N, 79* 58' N). No tags were
returned,

i

IA survey of of fshore fishing grounds in Florida (24) showed that
both Spanish and king mackerel (as well as other fish) were
caught in two areas offshore of Hutchinson Island. According ;

to this report, St. Lucie County is the northernmost of Florida's i

east coast counties with a major winter sport fishery.
!

National Marine Fisheries Service (NMFS) landings data show that ,

about 994,900 pounds of king mackerel were landed in St. Lucie
County during 1970 (19). This amounts to about 33 percent of the i
kingfish landed on Florida's east coast and nearly 19 percent of |
the total Florida landings of S. cavalla, with a dockside value ;

of more than $302,000. !

In 1970, more than 1,242,000 pounds of Spanish mackerel were landed f
in St. Lucie County (19). Over 42 percent of the Spanish mackerel
landed on the east coast of Florida were produced in St. Lucie ;

County; this was 12 percent of. the total Florida landing of S. ;

maculatus, with a value of $178,000. Older data (25) reveal that !k the average annual landing of Spanish mackerel in St. Lucie ;

County ranged from 100,000 to 500,000 pounds (1954-1957).
|
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Sea Trout

]

The gray sea trout (Cynoscion nothus) is of commercial importance
in St. Lucie County. It is found in greatest abundance during i

the late winter and spring of the year in onshore oceanic waters. ;

C. nothus is fished commercially only on the east coast of Florida, |
and a large portion (27.2 percent) of the total catch is landed
in St. Lucie County. In 1970, over 77,000 pounds of gray sea
trout were wholesaled in St. Lucie County at an average price {
of $.159 per pound, for a dockside value of nearly $12,300 (19). !

:

Tabb has investigated the fishery for and biology of the spotted
sea trout, (Cynoscion nebulosus, a related species (29,30). From
1951 to 1957, the average annual production of this fish in the |

Indian River area was 126,000 pounds. The spotted sea trout
spawns from April to July in the deep holes and channels of the

'

Indian and Banana Rivers. It feeds primarily on shrimp and
small fish and is fished commercially in the Indian River.

Bluefish
f

!

The bluefish, Pomatomus saltatrix, is found on the east coast of ,

North America from Cape Florida to Nova Scotia. It is a pelagic ,I
fish, and migrates to the north as the water temperature increases
in the spring and early summer. Data obtained from a tagging |
program (31) show that bluefish on the east coast of Florida i
migrate to the north during the months of February through April. ,

Bluefish are known to spawn off the east coast of Florida in |

60-300 foot waters, then migrate north during the spring and -

summer (32). During this period of northward travel, bluefish !

are assumed to remain near the coast. Information from commercial :

fishermen in Martin and St. Lucie Counties confirms this assump-
tion (33).

>
!

Blue are taken on both coasts of Florida. Of the more than {
2,000,000 pounds taken in 1970, more than 75 percent were taken
on the east coast . St. Lucie County produced 725,144 pounds, j
nearly 41 percent of the east coast landings, and 31 percent of |
the total poundage of bluefish landed in all of Florida. Dock- '

side prices ranged from S.073 to S.123 per pound, for an annual |
wholesale price of $80,330 for the bluefish landed in St. Lucie ;

County (19) . !

t
P

Pompano

I
The pompano, Trachinotus carolinus, is found on the east coast of ;
the United States, as far north as Cape Cod. It is very common on~
both coasts of Florida and supports a fishery of considerable !

value. In St. Lucie County, pompano are found both in the ocean
and the Indian River. They feed on small bivalve molluscs and

{

small crustaceans which occur around the inlets and in the ocean ;

surf.' ,

!

!
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While Florida's east coast produced only 20.4 percent of the |
State's 1970 pompano harvest, landings of this fish in St. Lucie
County amounted to 16 percent of the east coast production and ;

'

nearly 3.5 percent of the statewide total. At 1970 prices
($1.010 to 1.280 per pound), the pompano landed in St. Lucie
County were valued at $39,465 (19).

4- Turtles

!

Two species of sea turtle are known to nest on the beaches of
Hutchinson Island. Historically, the green turtle (Chelonia

~;

mydas) was very abundant in the Indian River and presumable
nested in large numbers on the ocean shore of Hutchinson Island.
However, intensive and exploitive fishing for this turtle has
resulted in its near extermination in Florida and over much of
its Caribbean range.

Carr and Ingle (34) reported one incident of a green turtle nest- '

ing on Hutchinson Island. The animal laid 130 eggs on June 27, ,

1958, of which 80 hatched two months later, on August 24, 1958.
t

In 1967, Routa (35) made an extensive survey of sea turtle nest-
,

ing activity on Hutchinson Island. He observed three separate '

l-mile stretches of beach during May through August 1967.
Turtles, primarily loggerheads (Carretta caretta), began nesting
in the first week of May and continued through the last week in [O August. Peak nesting activity occurred in the last week of June,
just after the summer solstice. A total of 705 nests were seen
on the three miles of beach surveyed. Of these, one nest was
positively identified as that of a green turtle and another
tentatively attributed to that species.

An estimate of 5265 nests was calculated for the entire length
of Hutchinson Island in 1967. Nearly all of the nests were made
by loggerheads, only 15 of these could be assigned to the now
rare green turtle.

Since 1956, the staff of the House of Refuge located on the southern f
tip of Hutchinson Island has been transplanting, hatching and re- ;

leasing turtles from eggs laid in . nests on the beach (36). This ;

organization, in conjunction with Dr. A. Carr of the University. I
of Florida has been instrumental in preserving the green turtle '

as a native Florida animal.
>

5- Marine Fouling

| Presently, very little is known about the marine organisms which [
L would foul any man-made structure placed offshore of Hutchinson *

Island.
,

In September 1970, Ebasco personnel made a SCUBA dive at the FP&L ;

O temperature monitoring station. At this time, the station had
been installed less than three weeks, but marine growth was

-12-
;
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visible on all submerged portions of the station.- Colonial hy-
droids, filamentous algae and juvenile barnacles (Balanus spp.)
were observed on various portions of the temperature monitoring ;

installation (12). -

In January 1971, FP&L installed a marine fouling station in the |
immediate vicinity of the temperature recording installation. On i

March 6, 1971, the first fouling panel (a section of 12 in. 1.D. !
reinforced concrete pipe 2 ft. long) was recovered after 35 days |
of submersion. The pipe section was examined in detail (13) and i

the following results were obtained: |
|

Outside of pipe: The outside of the pipe was noticeably less !
fouled than the inside. Fouling organisms were not evenly -!
distributed over the outer surface of the pipe, but varied |

. from scarce on the uppermost surface to abundant on tre i

bottom surface. An area of 100 cm2 (about 16 in ) of the !2
'

most heavily fouled portion of the outer surface of the
pipe section was examined in detail for fouling organisms. ,

The following data were collected:

'

1) 42 tube worms (orobably Spirorbis spp)
avg. diameter = 1 mm, avg. length = 10 mm. '

!

2) Approximately 1200 balanoid barnacles
p |

\ 18 were 5 mm or greater in diameter, most of the
rest were 1 mm or less in diameter and 0.5 mm in
height (possibly 2 different " sets" of barnacles).
These barnacles have not been positively identified,
but probably are Balanus amphitrite and B_. improvisus.

3) 4 Anomia (a flat clam), avg. diameter = 6 mm, avg.
height = 2 mm. ;

4) Sparse to moderate growth of filamentous algae, 25 mm i

long. |

i

5) 4 patches of encrusting bryczoans about 10 mm dia and '

O.5 mm thick. )

Inside of pipe: The inner surface of the pipe section was .

more uniformly covered with organisms than was the outside. (
IDensity of settlement was also more uniform. The upper

portion of the inner surface had no organisms attached to j

it, due to abrasion of the pipe section against the device *
,

on which it had been _" strung." Two 100 cm2 areas on the
most heavily fouled portion of the inner surface were !
examined. The first was scraped clean of organisms and i

the collected material was preserved in isopropyl alcohol.
Organisms on the second area were enumerated and identified. i

The types and numbers of organisms per 100 cm2 are given below.

!

i

-13- !
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1) 75 tube worms '

(
2) 2 encrusting bryozoans

3) 3 Anomia !

4) About 900 balanoid barnacles; these barnacles were .

very uniform in size, about 5 mm dia. and 3 mm ht.

5) A few erect and branching bryozoans on the entire
inner surface of the pipe.

'

Panels from the fouling station will be examined on a monthly )
basis. Both the monthly fouling rate and the cumulative rate

;
will be determined.

Information from other sources (37,38) suggest that barnacles, i
hydroids, tube worms, bryozoans and the bivalves Ostrea, '

Isognomon Crepidula and Anomia will be the most probable causes
of fouling in the area offshore of Hutchinson Island.

Mytilus edulis, a prime fouling organism on the Pacific Coast
and on the Northeast coast of the United States is not reported
to occur south of Cape Kennedy and thus is not anticipated at

,

the Hutchinson Island fouling station.
%

e

4
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f

!
?

!
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!
!

i
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!
!
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EXHIBIT 3,

;

SALINITY OF ATLANTIC OCEAN WATER AT CANOVA BEACH,'

FLORIDA, 1950-1962, CIVEN IN PARTS PER THOUSAND (ppt).

;
i

Month Mean Mean Maximum Mean Minimum

fJanuary 35.8 36.8 34.9
i

! February 36.0 136.8 35.3
, .!i

t'

March 36.0 37.1 35.1 ;

April 36.4 37.5 35.5

May 36.6 37.6 35.8
i

2 June 36.4 37.6 35.7 |
i ,

9 I

July 36.4 37.2 35.7 j

|' t
,

1 August 36.3 37.3 35.3 i
I

a

h September 36.2 37.3 34.9
; - t

; October 35.5 36.8 34.2 I

l !
4 November 35.4 36.8 34.2 'l
l-

December 35.9 37.2 34.9-

I
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EXHIBIT 5'

} TEMPERATURE F. OF A'MNTIC OCEAN WATER
| AT CANOVA BEACH, FLORIDA, 1950-1962
I
,

i

i !
Mean Mean j

|| Month Mean Maximum Minimum Maximum Minimum |
I

January 65.1 69.1 59.9 74 51 |
r.

i
February 65.7 70.0 61.4 75 54 (

,

March 68.2 72.4 63.3 76 58

i

: April 72.2 77.2 67.6 80 64
1 !

May 76.5 81.2 72.0 86 68 |

1 .1
''

June 79.2 83.3 73.8 85 70

July 78.8 83.6 72.3 86 62

i

August 80.1 84.7 72.6 87 62'

September 82.2 84.8 78.6 87 72 |
!

October 78.3 82.7 73.7 85 70 |

|i|

.
November 73.2 77.0 68.1 80 61 |

; i

! December 67.8 72.4 62.6 76 59
'
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W. R. McCAtN, Distnet No.1 . E. E. GREEN, Distuct No 2 . JOHN B. PARK, Distnct No. 3 . MARJORIE SILVER, Distract No. 4 . CODY L. BAILEY, District No. 5

1
!'i'July 9, 1968

, e--
4

oLiWMON | ;
. -

Mr. R. D. Hill, V-Pres.
Florida Power and Light Company
P O Box 31
West Palm Beach, Florida

,

Dear Mr. Hill:

This is to confirm that following the public

hearing held July 2, 1968 the Board of County Commissioners,O by motion and resolution, granted the petition of Florida
Power & Light Company for a change in zoning classification
for property on Hutchinson Island.

The following described property is now zoned
PS-1 (public service district) :

All of Fractional Sections 8 and 9 less the North
583.71 feet as measured along the Atlantic Ocaan and
less the South 200 feet of the North 783.71 feet lying
East of A1A right of way; and all of Fractional Sec-
tions 15, 16 and 17 all being in Township 36 South,

|Range 41 East, St. Lucie County, Florida.

Very truly yours, ,

;

BOARD OF COUNTY COMMISSIONERS j

ST LUCIE COUNTY, FLORIDA
1

kj. W. w e %"Y

W. R. McCain, Chm.

O mld
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County Commission -

(- at

St. Lucie County. Florida
, ,

O esauir .

For Building. Alteration. Repair. Removal, or Demolition,

"=cc - T Yo 79870*-

A[A- YThis is to certify tha

has ermission to

idM Adali AY&W
,, ,

-

V , .
.

mContractor-

Lot Block Unit Sec. T R

AW /

O .

fS/D r Zoned -

Streer or Road O M _, 2

Dimensions: Building

Plot

*
Setback: Front Back Sides

[?- 00Fee Paid M Estimated Cost ,

~ -

- M1/ f
I For Zoning Director

VOID AFTER 90 DAYS IF CONSTRUCTION HAS NOT C0t/.MENCED .

,
.
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County Commission \j (Q

. . . - ,.

_.._- County Commissioli. -
* '

_D. sE O D, oE - D'
L..,- .,

- St. Lucie County, Florida - St. Lucie County, Fiorida
9.-
F PERMIT PERMIT,

I ~ For Boiidiog, 4 iteration, aepai,, nemo.ai, o, Demoiition Fe, Buiiain,, si,c,ation, aepair. aemo ai, o, Demoiition.

!x2. 1Q461 oate l Yl ~71 n I WI 7 Ino. 10462 o>te

: This is to certify that A / M i' This is to certify that /'
i $
{ bas permission to |, has permissioa toi

|f_ n . p

! bD '

: i .r e

@ '; v# An .

Contractor. M Contractor:
) .

j

Lot Block Unit Sec.I b T Rb i Lot Block Unit Sec. T R

I i

I

.i .

,

.

S/D Zoned, j s/p Zoned
,

V O bdStreet or Road @
.

-! Strut or Road n ,,

<- e

Dhentions: Building OO Dimensions: Building 06 C

| 4 Plot plot

i. v
! Setback: Front Dack Sides Serback: Front , Back Sides

' Fee Paid |b Estimated Cost C6*

Fee Paid Estimated Cost ,O
,

| '
\ i n -

1 ~

d'DM d% / (M{h /M1['

-
.

| .
I For Mning Director |} f FFZoning Director

| Y"lD AFTER 90 DAYS IF CONSTRUCTION HAS NOT COMMENCED '
__ VOID _ AFTER 90 DAYS IF CONSTRUCTION HAS NOT COMMENCED _ _ ___ ;
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sure. sey- P .' POLLUTION OF WATERS CHAPTER 28-5

.( RULESp)L [. OF THE JUL' 31969
FLORIDA AIR AND WATER POLLUTION CONTROL COMMISSIONi

CHAPTER 28-5 NUC1. EAR R.CEERING

POLLUTION OF WATERS

28-5.01 Declaration and intent 28-5.10 Criteria: Class IV watees-agricul-

28-5.02 Minimum conditions of all waters; tural and industrial water supply
timen and places 28 5.11 Criteria : Claxa V watern-navigation,

28-5.03 Water quality testing utility and industrial use
23-5.04 General water quality 28-5.12 Definitions

---N8-5.05 Water quality standards; specifica 28-5.13 Drainage wells, permita
28-5.0G Classification of waters, usage 28-5.14 Drainage wells, applications
28-5.07 Criteria: Class I waters-public water 28-5.15 Effective date of permits

supply 28-5. l G Drainage wells, drilling requirements
28-6.08 Criteria: Class II waters-shellfish 28-5.17 Drainage well permit revocation or -

harvesting modification
28-5.09 Criteria: Class 111 waters-recreation 28-5.18 Text wells and borings

-propa gation and management of 28-5.19 Abandoned wella
fish and wildlife 28-5.20 Pollution surveys

28-5.21 Classified waters

28-5.01 Declaration and intent.-The Flor- review Class V stream clannifications periodi-
ida Air & Water Pollution Control Comminsion cally as often as necessary, and as water
in order to more properly protect the waters of quality of such areas improves, hearings will
the State of Florida, declarca that the presence be held and reclassification shall be estab-
of pollutants in excess of concentrations here. lished. It is expected that in all instances
inafter provided is harmful to the waters of presently classified am Class V. Waters, there

fm this State and the presence of such excessive shall be decided and definitive enhancement
( concentrations is deemed to be prima facie not later than January 1,1973.

evidence of pollution of the waters of the Generai Auusanty 4ni 06: rs; ti. Implemented 4ci c21'

State of Florida and the same is expressly "|J.T,,* YrirVo!'r iv'o' ".*i oO|n,Fc nded 3 38-88.117-se
prohibited. ,

The policy inherent in the standards shall 28 5.02 Minimum conditions of all waters;

be to protect water quality existing at the times and places.-
time these water quality standards were The following minimum conditions are ap-

adopted or to upgrade or enhance water plicable to all waters, at all places and at all
quality within the State of Florida. In any times. Within the territorial limits of this state
event where a new or increased source of all such waters shall be free from:
pollution posen a possibility of degrading (1) Settleable Substances-substances at-
exi> ting high water quality, such project tributable to municipal, industrial, agricultural,
development shall not he issued a Commission or other discharges that will settle to form
permit until the Commission is satisfied that putrescent or otherwise objectionable sludge
such development will not ha detrimental to deposits.
the best interests of the State and necessary (2) Floating Substances-floating debris,
to its soc ial and economic development. In oil, scum, and other floating materials a t-
administering the policy, high quality receiv- tributable to rnunicipal, industrial, agricultural,
ing waters will be protected by requiring as or other discharge in amounts sufficient to be
a part of the initial project design the highest unsightly or deleterious.
and best practicable treatment available under (3) Deleterious Substances-materials at-
existing technology. tributable to municipal, industrial, agricultural,

The Commission recognizes and will protect or other discharges producing color, odor, or
the interest of the Federal Government in other conditions in such degree as to create a
interstate and coastal waters in accordance nuisance,
with the Federal Water Pollution Control Act, (4) Toxic Substances-substances attribut-
as amended. The Commission further shall able to municipal, industrial, agricultural or
consult with the U. S. Department of the other dincharges in concentrations or combina-
Interior on all matters affecting the Federal alone which are toxic or harmful to humans, |
interest in a cooperative effort. animal, plant, or aquatic life. '

[ lt is the intent of the State of Florida to (5) Wastewaters discharged to coastal wa- I
s
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r
( ter8 will receive the best practicable treatment. peditiously an possible, bri not later than
\, Where lesa than seemidary treatruent in pre- January 1,1D73.

scribed. it must he demonstrated to the natin- The degree of treWnent for industrial waste
faction of the State of Florida that the lesser han Seen further afined an follows: Ths.t
degree of treatment will cause no interference which provides an efiluent equivalent to that
with beneficial water usen. produced by the highest quahty municipal

Where preliminary treatment in prescribed waste treatment, but in no case shall the ef-
for wastewater discharges to the ocean along ficiency be 4sn than 90% organic removal. In
the Southeastern coast of Florida; i.e. Palm some cases, due to waste characteristics, it
lleach County southward t hrough M on nu. will be riecessary that the efliciency exceed
County, the following requirements will be 90%. In the case of inorganic wastes, waste
met: treatment shall have similar emciencies. The

Watera shall be free of all float.able solids, 90% organic and inorganic removal factor shall
including but not limited to grease, so that all be applied against the total untreated waste
territorial waters (water along the shore an produced by a given plant. All dischargen from
well an open ocas) are protected for aesthetic industrial waste treatment planta shall attain
and recreational and public health uses. Float. auch treatment emeiency an expeditiously as
able solids shall be defined as those solida that p ssible, but not later than January 1,1973.
float not only at the point of discharge but at (2) Chemical Constitutents and Compounds
any other point within the territorial limits of -Presence of certain other elementa, organic
the IInited States, and inorganic compounds are recognir.ed to

affect water quality and aquatic life. These
The above requirementa may be accom- su neen of ten ocrur naturally in streams orplished by the following processes: screening

(coarse and fme), comminution, medimentation, aryd may be dimcult to rr.easure accuratelyla
" # * "'' usually indirect or accentu-

floatation, centrifugation. and the addition of ated when found m. combination with sub-chemicals. Where less than secondary treat-
ment in proposed, ocean outfalls, with diffusion ynces or conditions listed m the established

' '
devices. shall be installed to terminate at the 3)% hen any of the constitutents listed be-
Guy h am, low occur in any amounta in any individual

Niin7 ins ' ' " ' " * " " " " " * '
eIE!.N,.oN.rormer meesi. anirnaca 3-sus, ut e' body of water, they shall be sunpected of de-Q grading the quality of the particular lake orio.o .

stream. An improvement in analytical technique245.03 Water quality f esting.-Testa or
analytical procedures to determine compliance dictate, exact numerical threshold criteria may

,

be established, but the same shall not be limitedor noncompliance with water quality criteria to Oe Mowing-provided by this chapter shall be in accordance
with methods given in the latest edition of Sulfaten Free Mineral Acids
Standard Methods for the Examination of Sulfides Nitraten
Water ned Wastewater, published by the Amer. Nickel Phosphates
ican Public Ilealth Association, American Wa- Aluminum Potassium

eigi.'r*r@.wro',%,oy@i rs; 14
Implemented 40s.c21ter Works Association and Water Pollution

Control Federation; and a copy of same shall uni rmer stons on. amencea s.si-se
be available for public inspection at the omces
of the Air & Water Pollution Control Commis. 2 & 5.05 Water quality standardst specifica.-
sion. Where other testa or analytical procedures (1) The criteria of water quality hereinafter
are found to be more satisfactory, such tests or provided .wiITWa'pplied only after reassnable_

'

procedum will be used only upon the accept- opportunity for mixture of wastes with receiv-
ance and approval by the regulatory agency. Ing waters has been afforded; the reasonable-
cweral Auomrsy 403 rd.: rs. 14 ametemented 40142i. nens of the opportunity for mixture of wastes

*ld.Ikr19 r$;nN EcYes, and receiving waters shall be determined on
the banis of the physical characteristics of the

2SS.94 General water quality,- receiving waters and the methods in which

(1) Sewage, Industrial Wasten or Other the diachr.rge is physically made shall be ap-
Wastes-Any industrial wastes or other wastes proved by the regulatory agency.
shall be effectively treated by the latest modern d) The following water quality standards'

technological advances as approved by the shall be the criteria for pollution when con-
regulatory agency, centrations exceed following limitations:

All discharges from municipal and privately (a) Fluorides-shall not exceed 1.4 to 1.6
owned domestic waste plants will comply with mg/l as fluoride ion, depending on annual

,m the Water Quality Standards of the State of average daily air temperature for at least a

( )) Florida with 90% treatment or better sa ex- five-year period for sources of Class I public
%

14
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s

water supplien measured immediately above or fif teen (15) mg/1, or that no vinibic oil,
adiatent to raw water intake. defined as iridencence, he present to cause

j th) Fluoriden-for waters not used for taste and odors, or interfere with other benefi-
public water supplies, shall not exceed 10.0 cial usca.<

mg/l as fluoride inn or will not interfere with (t) plI-of receiving waters shall not be
,

other beneficial unen. caused to vary more that. one (1.0) unit above
' (c) Chloriden-chlorides shall not exceed or below normal pH of the wateral and lower
f two hundred fifty (MO) mg/l in streams con- value shall be not less than six (G.0), and upper
f sidered to be fresh water streams; in other value not more than eight and one-half (8.5),

watern of brackish or saline nature the chhe- In canen where pH may be, due to natural
ride content shall not be increased more than background or caunes, outside limits stated

i| ten per cent (10%) above normal background above, approval of the regulatory agency shall
3 chloride content. be secured prior to introducing such material
J (d) Turbidity-shall not exceed fifty (50) in watern of the state.

$ Jackson units as related to standard candle f u) Detergenta-shall not execed one-half

( turbidimeter above background. (0.5) mg/l

! (c) Dissolved Oxygen-shall not be artifi- (3) Exceptions-in cognizance of the fact
I cially depressed below the values of four (4.0) that certain waters of the state, due to natural
j ppm (unican background information available causes, may not fall within desired or pre-

to the regulatury agency indicaten prior exist- scribed limitations outlined above, the Com-'

ente under unpolluted conditions of lower mission is empowered to authorize exceptionn
values.) In much canen, lower limits may be to limitationa upon presentation of good anel

! utilized after approval by the regulatory sufficient evidence. In no case shall it be law.

| authority. ful to authorize disposition or introduction of
(f) IlOD-shall not be altered to exceed materials in watern of the state which will e<

;

values which would cause dissolved oxygen to cause material harm or damage to said waters. !.

I be depressed below the limit listed above and, General Authorit 403n68 FS; 1.aw Implemented 403.021,

1
in no case, shall it be great enough to produce "Af,lh,"21';,*,"c :y,[.8,n, ,,,,,,, _si. , i.ip,,

8

nuisance conditions. |
'

(g) Temperature-shall not be increased 28 5.06 Clannification of waters, usage.-
'## so as to cause any damage or harm to the The waters of Florida are classified accord-

aquatic life or vegetation of the receiving ing to their usage as follows:
waters or interfere with any beneficial u=c Class I-Public Water Supplies
assigned to such waters. Class U-Shellfish Harvesting

(h) Dissolved Solids-not to exceed five hun- Class Ill- Recreation - Propagation and
dred (500) mg. per liter as a monthly average management of fish and wildlife
or exceed one thousand (1.000) mg. per liter Class IV-Agricultural and industrial water

at any time, supply

|
(i) Specific Conductance-shall not be in. Class V-Navigation, utility and industrial

; creased more than one hundred per cent use
I (100%) above background levels or to a maxi-

"AE.$h,'."I M n 7i @ 's @ ; 14
ceneral Authorier es os rs Imsiemeni e 40to21,

mum level of 500 micrombos per centimeter
(cm) for streams considered to be fresh water
streamn. 28-5.07 Criteria: Class I waters-public

(j) Radioactive Substances, Gross Beta Ac. water supply.-
tivity-(in known absence of strontium-90 The following criteria are for classification
and alpha emitters), not to exceed one thous- of any waters from which water is withdrawn
and (1,000) micromicrocuries at any time. See for treatment and distribution as a potable

73 also Chapter 170C-1. supply.
W,M (k) Cyanide or Cyanates-none detectable. (1) Sewage, Industrial Wastes, or Other
G' 08 N (1) Copper-shall not exceed 0.5 mg/l Wastes-any industrial wastes or other wastes

(m) Zine-shall not exceed 1.0 mg/l shall be effectively treated by the latest mod-
(n) Chromium-shall not exceed 0.50 mg/l ern technological advances as approved by the

hexavalent or 1.0 mg/l total chromium in ef- regulatory agency.
fluent discharge and shall not exceed 0.05 mg/l (2) Odor-threshold odor number not to
after reasonable mixing in the receiving stream. exceed 21 at 60'C as a daily average.

(o) Phenolic type compounda calculated or (3) pH-of receiving waters shall not be
reported an phenol-shall not exceed 0.001 mg/l caused to vary more than one (1.0) unit above

(p) Lend-shall not exceed 0.05 mg/l or below nonnal pH of the waters; and lower
(q) Iron-shall not exceed 0.30 mg/l value shall not be less than six (6.0), and the

n (r) Arsenic-ehall not exceed 0.05 mg/l upper value not more than eight and one-half
(s) Oils and Greases-ehall not exceed (8.5). In cases where pH may be, due to natural

i 15
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background or causes, outshle limits stated (5) Dissolved Oxygen-shall not be arti.
U above, approval of the regulatnry agency shall ficially depresned below the values of four

. be secured prior to introducing such material ( 4.0 ) ppm (unless background information'
in waters of the state. available to the regulatory agency indicates

(4) Dissolved Oxygen-shall not be artifl- prior existence under unpolluted conditions of i

cially depressed below the values of four (4.0) lower values.) In such cases, lower limits may
ppm tunless hnckground information available be utilized after approval by the regulatory
to the regulatory agency indicates prior exist- authority.
ence under unpolluted conditions of lower (G) Toxic Substances-free from substances
valuesa In such cases, lower limits may be attributable tn municipal, industrial, agricul-
utilized after approval by the regulatory tural or other discharges in concentrations or
authority. combinations which are toxic or harmful to

(5) Toxic Substances-free from substances humans, animal or aquatic life,
attributable to municipal, industrial, agricul- (7) Odor-threshold odor number not to
tural or other discharges in concentrations or exceed 21 at GO'C as a daily average.
combinations which are toxic or harmful to ocnena Auehn,ny 4ai mi rs; t aw implemented 403 021,
humans, animal or aquatic life. "df/h,T/7);,*,'|]sc's'ni, ameno a n-a. i.rr.n

(G) 1;..r criological Quality-coliform group
not to exceed 1,000 ml as a monthly average, 245.09 Criteria: Class Ill waters-recre- '

(either MPN or M F counta); nor to exceed this ation-propagation and management of fish
number in more than 20'% of the samples ex- and wibilife.-
amined during any month; nor exceed 2.100 The following criteria are for classification

per 100 ml (MI'N or MF count) on any day. nf waters to be used for recreational purposes,
GencM Authonfy 40WI FS. Law Implemented 4oL021, including such body contact activities as swim-

"Af/ihyNIlimT[lNcYon, amenoca s.it-ce ming and water Ming; and M Ge min-
tenance of a well-balanced fish and wildlife

245.08 Criteria: Class II waters-shellfish population. All coastal and beach waters, in-
ha rv est ing.- cluding off-shore waters, not otherwise classi-

The following criteria are for classification fied shall be classified as Class lil; however,
of waters in areas to be utilized for shellfish waters of the open ocean shall be maintained

O harvesting: at a dissolved oxygen of not less than five
(1) Bacteriological Quality, Caliform Group ( 5.0) ppm. Streams specifically listed in See-

-arcas classified for shellfish harvesting, the tion 28-5.21 by a separate listing designated
median coliform MPN (Most Probable Number) as "Special Stream Classification" shall simi-
of water cannot exceed seventy (70) per hun- larly be maintained at a minimum dissolved
dred (100) ml., and not more than ten (10) oxygen of five (5.0) ppm.
per cent of the samples ordinarily exceed an (1) Sewage, industrial wastes, or other
MPN of two hundred and thirty (230) per one wastes-any industrial waste or other wastes
hundred (100) ml. in those portions of areas shall be effectively treated by the latest mod-
most probably exposed to fecal contamination ern technological advances as approved by the
during most unfavorable hydrographic and regulatory agency,
pollutional conditions. (2) pH-of receiving waters shall not be

(2) Sewage, Industrial Wastes, or Other caused to vary more than one (1.0) unit above
Wastes-any industrial wastes or other wasten or below normal pH of the waters; and lower
shall be effectively treated by the latest mod- value shall be not less than (G.0), and upper
ern technological advances as approved by the value not more than eight and one-half (8.5),
regulatory agency. In cases where pH may be, due to natural back-

(3) pH-wf receiving waters shall not be ground or causes outside limits stated above,
caused to tary more than one (1.0) unit above approval of the regulatory agency shall be
or below normal pli of the waters; and lower secured prior to introducing such material in
value shall be not less than six (G.0) and waters of the state.
upper value not more than eight and one-half (3) Dissolved Oxygen-shall not be arti-
(8.5). In cases where pli may be, due to natural facially depressed below the values of four
background or causes, outside limits stated (4.0) ppm (unless background information
above, approval of the regulatory agency shall available to the regulatory agency indicates
be secured prior to introducing such material prior existence under unpolluted conditions
in waters of the state. of lower values). In such cases, lower limits

(4) Temperature-shall not be increased may be utilized after approval by the regula-
no as to cause any damage or harm to the tory authority.
aquatic life or vegetation of the receiving (4) Bacteriological-coliform group not to

( waters or interfere with any beneficial use exceed 1,000 per 100 as a monthly average,
q assigned to such waters. (either MPN or MF counts); nor to exceed this
v

16
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O
number in more than 20"|, of the samples ex. Jackson units as related to standard candle

(N amined during any month; nor exceed 2,400 turbidimeter above background.
Generai Avinornr 403 mi rs; Law Implemented 403.c21per 100 ml (MPN or MP count) on any day.'

j This criteria shall apply only tn watern used "'f,'.h,"'$,',w7dE.[i,,, A,,,d,, ,,,,,, ,,,,,,,
s

i

for body contact activities.
Criteria: Class V watern-naviga-

(5) Toxic subatances-free from substances t. 245.11mn, utility and industrial use.-
f attributable in municipal, induntrial, ngricul- The fnllowing criteria are for classification
! tural or other discharges in concentrations or of waters which wdl be suitable for navigation

|
combinationn which are toxic or harmful to and any other usen except for watern pre-
humans. animal or aquatic life. viously classified m th,m Chapter:e

(O Deleterinun ~ free fron. mater. la a t"ia
,

(1) Sewage, Industrial or Other wastes-
| trilmtable to municipal. indantrial, agricul- none which are not effcetively treated or con-
g

tural, or other discharges prnducing color, odor trhlled to the satisfaction of the regulatory
|
; or other conditions m such degree am to creato agency.

| a nuisance. (2) pil-not lower than 5.0 nor greater than
t (7) Turbidity-shall not exceed fif ty (50) ft.5 except certain swamp watern which may
i Jackson unita as related to standard candle be as low am 4.5.

{
turbidimeter above backgrnund. (3) Dissolved oxygen-nufDcient to be aero-

(8) Temperatu re-shall not he increased hic. The term " aerobic" ia defined as "being

so as to cause any damage or harm to the not less than one (1.) ppm with an average
neplatic life or vegetation of the receiving value of not less than two (2.0) ppm."
waters or interfere with any benencial use (4) Odor producing s u bsta n cem--<mly in'

! assigned to such waters. such amounts that will not unreasonably inter-
IffC WIlh th" n50 nf the water for the desig-

I General Authority 403 06: TS; law Implemented 403 021,

| "$0Er,"$;iTNo'c's cei. amenoca 3-mu. i.it-es nated purpose of this classificatinn.8

|
an $ ifUn3YiY M io$"rI' "; I'* I""'"'**d "'#***

8-5.10 Criteria: Class IV waters-agri- "d"TMF'""" iTW 818 * * rad'd 3-83-"

cultural and industrial water supply.- 28-5.12 Definitions.-,
The following criteria are for classification (1) Definitionn nf technical terms used shall

of waters to be used for agricultural or stock be in accordance with the glossary-water andbjg

watering, or industrial water supply. sewage control engineering. standard methods
(1) Sewage, industrial wastes or other for the examination of water and wastewater

|
wastes-none which are not effectively treated and the condensed chemical dictionary.
or controlled to the satisfaction of the regu- (2) Drainage well shall be considered to'

latory agency, have the same meaning as absorbing well.

(2) pH-not more than one (1.0) unit from .n?"ifin37,7 73,7 @ N; I'" 3'"P1""""*d #N.

the normal or not less than six (6.0) nor sudarr-Former 37oc-s isi
greater than 8.5. 28 5.13 Drainage wells, permits.-Before

(3) Temperature-shall not be increased any municipal or private corporation or per-
so as to cause any damage or harm to the sons shall use an existing well or sink, drive
aquatic life or vegetation of the receiving or drill a new well for discharge of sewage or
waters or interfere with any beneficial ure surface water, the owner of existing well or
assigned to such waters. well drilling contractor and owner of property

(4) Dissolved oxygen-shall not be de- in the case of a new well shall apply to the
pressed below the values of four (4.0) ppm Commission for written permit authorizing
(unless background information available to drilling and une of said well.
the regulatory agency indicates prior existence General Authnrlty an3 Mi F5; law Implemeisted 403.021,
under unpolluted conditions of lower values). "A0}h,,*_M,';,,2$.33,"

In such cases, lower limita may be utilized
after approval by the regulatnry authority. 28-5.14 Drainage well, applications.-

(5) Color, odor, and taste producing suh. Application for drainage well permit shall
,

stance = and other deleterious substances, in- be on form supplied by the Commission and
i cluding other chemical compnunds, attrib- accompanied by the following data:

utable to domestic wastes, industrial wasten, (1) Completed report of inapection by coun-,

and other wastes-nnly such amounts as will ty or regional sanitary engineer.*

not render the waters unsuitable for agricul- (2) Location and depth of well and depth
tural irrigation, livestock watering, industrial of caning of all water supply wella within one
coolinst, industrial proccan water supply pur- (1) mile radius of proposed well.

('% poses and fish survival. (3) Nature of watern to be discharged into
( ) (G) Turbidity-shall not exceed fifty (50) proposed drainage well including analysis
%/

17i
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n

-(d thereof, source, estimated quantity and pertin- shall not be resorted to except upon written\
ent bacteriological analyses if deemed neces- permission of the Commission.
sary by the Commission. ,Gegalg ,ghog @}f 61 T3; taw ImplefnetM eW1A

(4) If transmittal ditches or depressions are m...,,.wrormer noe.usi

used to allnw flow of surface or other waters
to the weil, a complete drawing of drained 28-5.17 Drainage well permit revocation or

anodification.-Drainage well permits are re-area shall be supplied and considered a part of g
drainage structure. mission n accordance with provisions of See-(5) If drainage well nr drainage structur tion 387.03 and Sections 120.20 through 120.28
will present possible pollutm, n hazard in under- yground water or water upply wells within one

, ,g
(1) mile thereof, additional data may be re-

- d mR W W m N AR,

quested. revocat. ion,(6) All applications shall be signed by the
**8 * l' . trnpiernented em2 ,well drilling contractor and owner of property ,o?[?'''ndhM'T.

where proposed well or drainage structure is m. swr ~wo-r inc.s 17:

. located or his duly authorized agent. 28 5.18 Test wells and borings.-Test wells
' (7) In all cases except for wells to receive or borings shall be filled with concrete within

condenser cooling waters or where receiving five (5) days after completion of testing pur-,

aquifer or aquifers contain fifteen hundred pos.es for which it was drilled. Such test wells
(1500) parts per million or more of chlorides. or borings shall not be used as drainage wells
bacteriological examination must be made of unless permit has been obtained in accordance
water from all water supply wells within one with this chapter. Failure to obtain permit
(1) mile radius that are drilled to approximate prior to drilling of said well or boring shall
depth of proposed drainare well. The bacterio- bar future use except for testing purposes not
logical survey shall be conducted in following connected with drainage in any manner what-
manner: soever.

(a) Samples shall be collected from each c,n,,,i a,,nn,,,, 4n3061 rs; taw Impiamented 403.021,

well for the first three (3) days of each week eg,q;,aggfa,2 bcfor period of four (4) weeks.
28-5.19 Abandoned wells.-Within ten (10)(9 (b) Dupliente samples shall be collected in

V each case after well has been piimped at leant days after abandonment of drainage wells they
twenty (20) min u tes. Whenever a drainage shall be backfilled from bottom to top with
well installation is approved following prelimi- neat cement grout,

e?Ri.'r}r'.s
^"""''"# ##' I'" """'""'d # #* **j nary bacteriological survey of neighboring

water supply wells, an identical survey of the m.i wrormer inc.s isi'

I same well shaU be conducted following opening 28-5.20 Pollution surveys.-Surveys of sur-
of drainage ucll. face waters including treatment plant effluents tdi

Itagt rs; taw impi-nied ems,
4oiEI''$odEN.nn inca m

shall be made in accordance with good sani-
m.inr.wrm tary engineering practice and shall be of suft-
28-5.15 Effective date of permits.-No per- cient scope to provide information as requested

mit for operation nr drilling of a drainage well by the Commission in cases where the Commis-
shall become effective or operative until filed sion deems such survey necessary to provide
with the clerk of the circuit court as required information relative to request for additional
in Section 387.03 FS. loading on sewage treatment plant or evaluate
General Authnelty 40W1 Ps; taw Implemmted 403.021, effect of such existing facilities on receiving

"U.U;r'.Wr'o'rNr noc-s isi waters. Such surveys shall take into account
factors such as phys, cal, chemical, biologicali

28-5.16 Drainage wells, drilh.ng require- and bacteriological which are pertinent.
ment s"

, General Authority 403 061 PS; Law Implemented 403 221,
(1) A log showing various strata pierced by 4on oni. c.ini. enus2 rs

""'"' ~#"""" * "#4 8"the well shall be forwarded to the Commission
within two (2) days af ter completion of drilling 28-5.21 Classified waters.-Pursuant to the
operation. criteria of water classification, Sections 28-5.06

(2) Samples of strata formations pierced through 28-5.11, inclusive, the waters of the
in drilling shall be forwarded to the state State of Florida are classified by river basins

; geologist, P. O. Drawer G31 Tallahassee, when or sub-basins (classifications are not printed
i drilling is completed. In the Code pursuant to Section 120.051(1)(e),

(3) If casing is used within the well it Florida Statutes, but as filed are of full force'

' shall be first-quality lap-welded pipe only, Use and effect.)
of butt welded pipe is prohibited. o.nara A= morn ems rs; 14. impi .d 4a:42 ,

(4) Practics of dynamiting clogged wells "al, '.',3a.rm., yr tac 4.s 3
s

18
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UNITED STATEfa.,,y *y%e n,:7

Df DEPARTMENT OF THE INTERIOR
Q(., c:Yt..~-Th OFFICE OF THE SECRETARY

f s -
'',

t WASHINGTON. D.C. 20240
k t_ __

_

JAN 171969
Dear Governor Kirk:

*

I am pleased to inform you that I have approved the water quality
standards of the State of Florida based upon my determination
that they are consistent with the protection of the public health
and welfare, the enhancement of the quality of the water, and the
purposes of the Federal Water Pollution Control Act, as provided
by Section 10(c)(3) of that Act. Accordingly, the tandarde as
approved are those applicable under the Act to the interstate waters
of Florida.

I am particularly pleased to note that your State has adopted as
part of its enforceable standards a statement designed to control

|
degradation of high quality waters. Preservation of these waters
will provide enjoyment for many generations, not only for thej

people of Florida but for the Nation, as they participate in the'

water based recreation for which Florida is famous. Furthe rmor e,
your Air and Water Pollution Control Commission is to be

A commended for its action in establishing a special classification

d for high quality recreational waters. Such action will provide a
high degree of protection for this valuable resource. We look
forward to receiving a list of the streams assigned this classifi-'

'

cation as soon as necessary administrative procedures are completed.
As additional high quality waters are identified through expanded
stream monitoring, I hope that these streams will also be assigned

,

special criteria.
.

I Review of the initial Florida water quality standards submission
revealed a few issues which had to be resolved by our respectivei

water pollution control agencies before the criteria and impicmen-
tation plan could be approved as Federal standards. After discus-
sions were held between officials of these agencies, revised

|
i standards were adopted by your Air and Water Pollution Control
! Commis sion. I am pleased to note that the revised standards ,

i |

!
|

I -

,

.

%
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have substantially resolved these issues and I wish to commend ,

the Commission for its cooperation and efforts in establishing '

an effective pollution control program during its first year of
operation. There are, however, a few areas remaining in which |

*

I believe the standards can be s:rengthened and these areas are
'

identified in the following paragraphs. ;

:
't

I am approving the narrative temperature criteria established {
for all i Nrmte rnd em etal e nters. Hezever, we believe th .

maximum protection of water uses cannot be provided without the {
use of numerical temperature criteria. Therefore, I request that

.

the present criteria be augmented by the establishment of numerical
temperature criteria to provide fuller protection of water uses. I |
would like to see these criteria established within the next year if

possibic and by December,1970, at the latest. In this regard, I '

recognize that Florida has unique water temperature problems _i

requiring extensive study to determine reasonable temperature ,

criteria. I understand that a joint State-Federal Water Pollution !

Control Administration study of temperatures in Biscayne Bay !

and other Florida waters is currently underway and will provide j
the necessary data for establishment of numerical criteria.- Until i

such criteria are established, we would expect to cooperate with !
the Commission, in the spirit of the non-degradation policy, in the |
establishment of temperature requirements for any significant |
source of heat discharge to interstate and coastal waters so that ,

we may protect the Federal interest in such cases. ;

i
!

The bacteriological criteria I am approving provide protection for ;
_

assigned water uses. However, a number of Southeastern States
including your neighboring 5tates have elected to adopt bacteriologi- ;

cal criteria based on fecal coliform concentrations, 'a basis which

we believe is a better index of the suitability of waters for assigned
uses than total coliform criteria. Therefore, I suggest that you |

.

may want to consider developing local expertise in fecal coliform j
test procedures with a view toward future conversion of your ;

bacteriological criteria to a fecal coliform basis. In this regard,
.

'

a cooperative State-Federal Water Pollution Control Administration
bacteriological study of various recreational waters in the Southeast ;

t

is nearing completion and may provide results of value in the |

establishment of fecal coliform criteria for your State. i

!

!

|

i

!
- - ,
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1 I am gratified that Florida has chosen to classify the majority

!of its waters for recreation and other higher uses. I am approving
the classification of the limited number of waters designated for

,

industrial use, such as portions of the St. Marys and Miami-

Rivers, with the understanding that these waters will be reviewed
periodically by the Commission and that they will be reclassified
for recreation or other higher uses when necessary water quality |

improvements are achieved as a-result of the implementation of
waste treatment plans.

I note that the standards contain a provision allowing exceptions
to the water quality criteria to be granted in cases where natural
conditions prevent water quality from meeting assigned criteria.
Ideally, the assigned criteria should reflect natural conditions
or water quality that can be attained when all waste sources ,

provide adequate waste treatment. As additional water quality
data is obtained through the operation of monitoring programs, ,

I recommend that water quality criteria be adjusted and refined
to eliminate the need to grant exceptions to the criteria.

Successful implementation of the standards is the key to
accomplishing our mutual goals of protecting and enhancing the

Adherencequality and productivity of Florida's interstate waters. ,

to the degree of treatment specified and the time schedule proposed
in the implementation plan is very important if the objectives
of the water quality standards program are to be met. In this ,

regard, we understand that a complete and updated implementation
Iplan will be submitted by the Commission in the near future.

would like to see this plan submitted as soon as possible and by
July,1969, at the latest.

.

The annual State program plan, which the Commission prepares
'

and submits to the Federal Water Pollution Control Administration
in connection with our grant program, can provide a basis for
updating information on the status of implementing the standards.

.

F

O :

_
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V
Lastly, it is evident that our waste treatment and water pollution

,

i control technology will advance and knowledge of water quality t

requirements for water uses will improve, and the collection of !

water quality data will make more information available to
v assurc more accurate assignment of water quality criteria.

,

'
,

As this new knowledge becomes available, we will further expect,

to cooperate with the State of Florida in making necessary amend-
ments to the standards that have been theretofore approved. It
will be our pleasure to continue to work tcgether to protect,
upgrade, and enhance the quality of the water of your State. -

-Sincerely yours
.

'
g

- r
. - i

#
/ !-

9 .

/ !

Assistant Secretary of the Interior !

Honorable Claude R. Kirk, Jr.

Governor of Florida '

Tallahassee, Florida 32304
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"'
STATE OF FLORIDA

1

: DEPARTMENT OF
Q| |I,

AIR & WATER POLLUTION CONTROL'
. .

SUITE 300. TALLAMASSKE WANK BUILDING .=

315 SOUTH CALHOUN STREET. TALLAHASSEE. FLORIDA 32301
TELEPHONE (904) 224 9151

VINCENT D, PATTON NATH ANIEL P. REED

February 12, 1971 eaa ==^=anscums ommewa

St. Lucie County IW
Florida Power & Light Company

Hutchinson Island Nuclear Power Plant

Mr. A. M. Davis, Vice President
Florida Power & Light Company
P.O. Box 3100j
Miami, Florida 33101

Dear Mr. Davis:

This will acknowledge receipt of your letter of January 20, 1971 requesting
our issuance of a#yTater Quality Certification for Hutchinson Island Unit No.
1, in conjunction with section 21 (b) (8) of the Federal Water Pollution

'
~~ ~ ~~

Control Act as amended.
_

Q(/
We herewith certify of there being reasonable assurance that the thermal
discharge from Unit No. 1 will not violate Florida Water Quality regulations
as set forth in Chapter 17-3 FAC., provided the zone of thermal influence in
the Atlantic Ocean is minimized as a result of a suitable outfall length,
dimensions, and configuration (with consideration given to diffusors) .
Such optimum outfall conditions are to be based upon an Ebasco Services
Inc. model study, uncompleted at the time of our construction permit
issuance.

If we can be of further assistance please let us know.

Very truly yours,

'
-

avid H. Scott, Chief
Bureau of Permitting

DHS:wch
4

cc: Mr. Nathaniel P. Reed -

cc: Mr. Vincent D. Patton
.:c : Mr. Donald G. Frier
cc: Mr. Frank S. Kleeman
cc: Mr. Harold L. Price

O.

CHARLM N.D**fG JONN P. N JAY E. DCNEMCK A. D. VIM
so ese ese sesee usenese sense esmaan seame ammmene

f

MI
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.

FLORIDA POWER & LIGHT COMPANY
P. O. BOX 3100, MIANI,-FLA. 33101

,
,

-Jan. 20, 1971 ;
'

.

.

.

Florida Department of Air & Water
Pollution Control,

315 S. Calhoun St., '

Tallahassee, Fla. 32301

Gentlemen:
;

In reference to the construction permit
for our Hutchinson Island Unit No. 1, for which an .

application was pending en the date of the enact- ,

ment of the Act and for which a construction permit
was issued within the interim exemption period
(July 1, 1970). *

.

) Under Section 21(b)(8) of the Federal
Water Pollution Control Act, as amended, we request
the issuance of a Water Quality Certification for
the construction of this plant.

' Sincerely,
'

,

!

A. M. Davis
Vice President

AMD:hhm
encl.

I

l
!

.
.

O
O

.

%
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DEPARTMENT OF THE ARMY
-

-
-

.

,

Notr.-It is to be understood that this instrument does not give any property rights either in real estate or rr. ate--

rial, or any exclusive privileges; and that it does not authorize any injury to private property or invasion of private
rights, or any infringen st of Federal State, or locallaws or regulations, nor does it obviate the necessity of obtainingp) State assent to the work authorized. (See Cummings v. Chicape,188 U.S.,410.)

.

PERMIT

SAJSP Permits (69-55) District Engiraer, Corps of Engineers.
Jacksonville, Florida

19 69
' *

. 15 May . ,
'' *

. Florida Porror & Light Company
' ~o'-

.
- - - .. c.. ..

.

' " - - < '

Pe De. Box 3100
Hiami, Florida 33101 ,,s , ,, ,.. ,

-

. ? .

Gent 1cmon: .. , -

.* * .1-

Referring to written request dated 10 February 1969, -

. ,
,

I have to inform you that, upon the recommendation of the Chief of Engineers,

.
and under the provisions of Section 10 of the Act of Congress approved March 3,

1899 (30 Stat. 1151; 33 U.S.C. 403), entitled "An act making appropriations

for the construction, repair, and preservation of certain public works on

rivers and harbors, and for other purposes," you are hereby authorized by the

'

Secretary of the Army.
,

*
.

to dredge an access channel dredged naterial to be deposited on your upland
(dere demeribe the prope.ed structure er work.)

at.Hutchinson Island, .
,

in Intracoastal Waterway, Jacksonville to Miami, Indian River, and Big Mud Creek,
(Here se be samed the rtwor. harbor, or waterway someerned.)

- - . .

.

xx in Sections 8 and 17, Twpe 36 S., Rges h1 Ee, in Ste Lucie' County, Florida,
(Enre to be masned the sesrest we.!!.known local.ty-preferabtr.a newn o.r altr-end the distanc.e is.s.nars.a.nd.. tenths from some de&atte pelat La *the a,.e. .tatime .sei6er .i.ee r sei.w r sieins sirectan nr p ,as ee ,

.

.

in accordance with the plans shown on the drawing attached hereto marked:-
(Or drawtessa rive Ale aunsber er other detalte Ldenti&caties anarka.)

Rutchinson Island Plant-

subject to the following conditions: .

.

(d . . . ., ,
..

. . .

*
.

,

sJi -
- .

* . -
.

:-
.

, -
,

.
_ ... s , _ - _ .



'' (s) Thst tha werk ahtl! be subject to the supervision and approvalcf ths District Enginesr C2rps sf Engineers,-

in chsrge of the locality, who may temporarily suspend the wzrk at any time,if in his judgment tha inter:sts cf navi-
,

gation so require.
.(6) That any material dredged in the prosecution of the work herein authorized shall be removed evenly and no

,

large refuse piles, ridges across the bed of the waterway, or deep holes that may have a tendency to cause injur/ toA
/ \ navigable channels or to the banks of the waterway shall be lef t. If any pipe, wire, or cable hereby authorised is. laid
V in a trench, the formation of permanent ridges across the bed of the waterway shall be avoided and the back falling

shall be so done as not to inercase the cost of future dredging for navigation. Any material to be deposited or
dumped under this autherization, either in the waterway or on shore above high-water mark, shall be deposited or
dumped at the locality shown on the drawing hereto attached, and,if so prescribed thereon, within or behind a good
and substantial bulkhead or bulkheads, such as will prevent escape of the material in the waterway, If the mate.
rial is to be deposited in the harbor of New York, or in its adiacent or tributary waters, or in Long Island Sound, a
permit therefor must be previously obtained from the Supervisor of New York liarbor, New York Citf,

(c) That there A C te no unreasonable interference with navigation by the work herein authorized.
,

(d), That it inspections or any other operaticas by the United States are necessary in the interest of navigation,
all expenses connected therewith shall be borne by the perTnittee. ,

(c) That no attempt shall be rnade by the permittee or the owner to forbid the full and free use by the public of
all navigable waters at or adjacent to the work or structure. *

(f) That if future operations by the United States require an alteration in the position of the structure or work i

herein authorized, or if,in the opinion of the Secretary of the Arm'y,it shall cause unreasonable obstruction to the free |
navigation of said water, the owner will be required upon due notice from the Secretary of the Army, to remove or '

alter the structural work or obstructions caused thereby without expense to the United States, so as to render naviga-
tion reasonably free, easy, and unobstructed; and if, upon the expiration or revecation of this permit, the structure, !

611, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall, '

without expense to the United States, and to such extent and in such tirne and manner as the Secretary of the Army
may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navi-
gable capacity of the watercourse. No claim shall be made against the United States on account of any such removal,

or alteration.
(p) That the United States shall in no case be liable for any damage or injury to the structure or work herein

*

authorized which may be caused by or result from future operations undenaken by the Government for the conserva-
tion or improvement of navigation, or for other purposes, and no claim or right to compensation shall accrue from

*
an'y such damage.

(h) That if the display of lights and signals on any work hereby authorized is not otherwise provided for by law,

[] such lights and signals as may be prescribed by the U.S. Coast Guard, shall be installed and mamtained by and at the

G espense of the owner.
(i) That the permittee shall notify the said district engineer at what time the work will be commenced, and as

far in advance of the time of commenecment as the said district engineer may specify, and shall also notify him
promptly, in writing, of the commencement of work, suspension of work, if for a period of more than one week,
resumption of work, and its completion.

(f) That if the structure or work herein authorized is not completed on or before thc. 315t - day
'

of ...D2cember .. ..1972. this permit, if not previously revoked or specifically extended, shall cease and
be null and void.

'

- (k) That the pemittee shall comply promptly with any regulations, conditions,
or instructions effectine; the work hereby authorized if and when issued by the
Federal Mater Pollution Control Administration and/or the State water pollution
control atency having jurisdiction to abate or prevent water pollution. Such
regulations,.conditiens, or instructions in effect or prescribed by the Federal.

Water Pollution Control Administration or Stato agency are hereby rade a con-
dition of this permit. .

'
. . . . .

...

,
..

.
.

By authority of the Secretary of the Army:

d" Wc.c L
'

JCh3 F. McEIJGL
~

Colonel, Corps of rngineers.
'

.

p District Engi,nser
' .L"W?,Ts1721 spw s s,w.m m est umn

u .on=,.e. m m,.em n, .s.s
,

*
.

.

* .. , ,

~ ' * ,

f
* \- .n.-.
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'

DEPARTMENT OF THE ARMY
J ACKSONVILLE DISTRICT. CORPS OF ENGINEERS

FEDERAL BUILDING. P. O. BOX 4970 [

J AC KSONVILLE, FLORIDA 32201

SAJYK Permits (69-55) 12 August 1970

Mr. A. M. Davis, Vice President
Florida Power and Light Company
P. O. Box 3100

'Miami, Florida 33101

Dear Mr. Davis:

In response to your letter of 7 August 1970, this office will
interpose no objection to your proceeding with the dredging of an
additional 800,000 cubic yards from the Big Mud Creek portion of
the dredging area shown on our Pennit No. 69-55 dated 15 May 1969.
This waiver of objections is furnished in view of the approval
of the additional dredging by the Trustees of the Internal Improvement
Trust Fund and a letter from Mr. Nathaniel Reed of the Department
of Air and Water Pollution Control at Tallahassee.

Your attention is invited to the fact that this increase now doubles

O the annunt of estimated material which was shown on your permit. We *

do not feel that any further increase of this quantity can be allowed
without the formality of a public notice and a formal modification of
the permit.

'Sincerely yours,

hkkWU
A. L. McKNIGiT
Chief, Operations Division

,

,

O
.

. _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ -________
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For Office use:
Twrmit No. 253.123-190
D'S 1/28/69 i-

TRUSTEES OF THE INTERNAL IMPROVEMENT FUND

$ TATE OF FLORIDA

TN
) um REAs app:usta hu Florida Power & Light Company

Post Office Box 3100
Miami, Florida .

l os a permet unJcr the psm aions of Chapter 2*3 Florida Sra'utes. to perform 6ertain works m the navigable w arters of the $ tate
of f im ada. u n appe m ed by . aid Trunte e s at the meetmg of Jgnggry 28, lggg,

Now . THE Rt 1 ORI . ihm pe' mat authoraes the ebme named appluant, heremsfier called Permittee, to perform such wwks
.# m t i. ir c s anait ion . ont ained here m:

To construct a barge access channel from the Intracoastal
Waterway in the Indian River in Sections 8 and 17, T 36 s,
R 41 E, to applicant 's upland.

1 Itir propovd wuk shall be done in the area deugnated on the map printed on the icterse ude bereof;
A i1 ef ec., mg shall be donc m sat h u manner as to prevent is mmnatze dispersion of salt and debrin and (testruction of

i ar me ren mr e. an the pubbs u nter a.
3 Il the derJgir.g a being donc m other than a sneandered both of fresh in ster. only sand shall be remm ed. No opter bars

o a c H depout s e. hall be d:Murbed or undermined tw dicdgir g nr other operations pursuant to this permat;
4 l he use of draghnes or dredges with c uiser head: is swohibited m fichh w ater Iskes w ithout spec sal apprm al m writing

t r os the Irvi, teen of the Internal Impm enient I und. The impermeable seal or strata sha!! not be daturbed;
i Matef ul retnm ed m omstrut tum shall be plat ed upon the adequately dikeJ spoil cisp.*al aies or areas dewynated on

saiJ map.

b The neertal remm cJ shall be uu d unty f(w the impiovement of upland properit owned by the Permittee and shai! not be
. .id. I nder rio (iit umstant es shall the Perriattee ternm e rinwe material than authorized by this Pernal u ithout spes ific appimal
or the 1rustees of the Iruernal Impovement f und;

% hil shall be inade un the water node of the orig mal natural urdmaty or rnean high w ater mark. This permit 6onveys no'

title to land or mater, and does not omatstute author ity for the ret lamation of w ater buttom; unless hereiri provided.
H. Latieme t are shall be exertaed to pevent any adversee of undesirable effects frota this work on the property of others.

16:n Perrrai authinsics no msanon of pe n ate property or nghts m pmperty.

4 1hn permit is granted aiuhjes t to the rights of the Urnied Statek m nauguble u ster, and shall be subje ct, further, to the
rigt;ts of the pubhc m boutir g. bothmg. fishmg, and other rights for which purposee the eaters and submerged land thereunderg

\ are held h% the Staic lhis Permit duca not re heve the Permttlee from tequirement of permit from the U.S. Army Corps of Enge
riers * mw t um necciointy of comphan6 e with all apphc.able local leurs, ordmant es, und zonmg or other regulations;

" 10 Perrmitee, in ac c eptmg this Permit, te enants and agrees to c omply with and abide by the provisions and c onditmns
herein and assumes all seaponsibibiy and habibly and agrees to save the Trusteen of the Intemal Improvement i und harm |cas
from all s laims of darr. age arisms out of operations t onducted pursuant to this Permit;

11 T his Pernal n granted 6. abject, further, to the follommg special terrns and (csiditions:

<

If the work authorized is not completed on or before the
28th day of January, 1972, this authorization, if not
previously revoked or specifically extended, shall cease
and be null and void.

12 A -tw of t ha permit shall be posted m a c oupu uous place on the equipment be ms used m the dredgmg operation or
J .iii ' e reauh h as astaHe f w mspec tnm at the project site by a;l duly c onstituted lau erdracemerit c.dficers having jurisdiction;
1ha Pe r mit shall bet ree eficcin e upon at teptant e h the Pertrattee and rec e pt of the enecuted copy by the Trusters of the
Imernal Impem emer:t f und. Luwt building ,1 allabammee. F larada 323N.

7thbep ed tha Tannrs or Tire isTrasAt luPeovEvar F cND

WaN .jasy of

A.D ,19 Director

p Florida Power & Light Company
\ PI RMIT1l.T
\m ,

g 1 // (k% Yice President
N AME & TITLE

( 1 -M)

. . . - - -
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mr offk. Ums: DREDGE ONLY

per. net nm 253.123-585

Dua June 18, 1970
r

( .

' STATE OF FLORIDA

SOARD OF TRUSTEES OF THE INTERN AL IMPROVEMENT TRUST FUND
.

wHEREAS, appucatm by Florida Power and Light Company
c/o A. M. Davis, Vice President
Post Office Box 3100 -

Miami, Florida
for a perust under the pronouns of Chapter 253 Fkrida Statutes, to perform certaan works in the navigatdo waters of the State of Monda, was
appemd by mus State of twinda soard of Truan=s of the Internal impr= ment Tmst t.ed at the m.etmg of June 16, 1970,

,

NOw, THERIFoRE, this Pernut autharues the above named applicant, haremafter causd Pernurtas, to perform such works subject to the
sanditbns contamed herein: to dredge Big Mud Creek in Sections 8 and 17, Township

36 South, Range 41 East, to a depth of minus -40 feet, St. Lucie
Countys Florida. Seven Hundred Thousand (700,000) cubic yards
of material is to be removed.

lo ne proposed work shad he done in the area dengnated on the map punted on the reverse sede hereof;
2. AD dredpng shall he done in such a manner as to prevent or nununne disperson of mit and debna and destruction of manno resources in the

public waters;
3. If the dredpng is hemg done en other than a meandered body of fresh water,only sand shan be removed. No oyster bars or sheG deposts shad

be disturt ed or undermmed by dredging or other operanons pursuant to this Permat;
d. The one of draghnes or dredges with cutter heads is protubited an fresh water lakes without specsal approvalin wntsng from the State of Flonda

Board of Trustees of the Internal improvement Trust Fund. The impermeable seal or strata shau not be disturbed;
S. Matenal removed in construction shan be placed upon the adequately diked spod disposal area or arana designated on aasd map;

k & The snarerial removed shan be used only for the improvement of upland property ommed by the Permittee and shad not be sold. Under no
cheemstances shan the Pernuttee remove more matenal than authonred by ttus Fernut without specafsc approval of the State of Flonda Board of
TWurtees of the laternalimprovement Trust Fund;

7. No fin shau be made on the water ade of the ongnal natural ordinary or mean high water mark. This Fernut conveys no title to land or water,
and does not constitute authonry for the sectamation of water bottom unleu herein pmvided;

& Entreme care shan be esercised to prevent any adverse or ondeasrable effects from thss work on the property of others.This Permit authorizes
'

so invason of pnvsie property or rights an properry;
9. This Permit is granted subtect to the rights of the United Sistes in navigable water,and shan be sab)ect.further, to the rights of the puhuc in

boating, bathing, ibhmg. and other rights for which purposes the waters and submerged land thereunder are held by the Stata.This Permat does not
poissue the Permsttee from requirement of permet from the U.S. Army Corps of Enyneers nor from necenatty of comphance with all apphcable local
laws, ordmances, and zoning or other reyulaoons;

IE Permittee. in accepting this Permit. covenants and agrees to comply with and absde by the provisions and condarnas herein and assumes all
sosponsibibry and habiLey and agrees no uve the Stare of Flanda Board of Trustees of the Internalimprovement Trust Fund harmless (som au claims
of damage anang out of operanons conducted pussuant to thts Permit; ,

* 11. This Pernut is panted sub)ect, further, to the fouostng specui terms and candloons:

If the work authorized is not completed on or before the 18th day of
June, 1973, this authorization, if not previously revoked or
specifically extended, shall cease and be null and void.

Spoil area will be diked to prevent silt from returning to the waters
and dredging will be done so that the turbidity of the water will not
exceed 50 Jackson units.

12. A copy of this Penst shau be posted in a conspecuous place on the equipment being used in the diedpng operstmn or shall be readdy available
for inspection at the project ste by su duty constituted law enforcement officers having junsdictsne. This Pernut shaU become effective upon
acceptance by the Permittee and receipt of the execured copy by the State of Ilonda Daard of Trustees of the Internal Improvement Trust Fund,
fluot Buddmg, Tanahause, Tkanda 32Mt.

. i

Acorpwo this 18th STATE or rLOR3DA BOARD OF TRUSTEES OF Tile ITTERNAL
IMPROVLMENT ' ' RUST FUND

4,7 og June n
)* .+

* / % d-# r>A.D., I, 70 ,,

p Florida Pow'r & Light Compa ny [""

rFavfrn1

By b
NAME A TITIS

A. M. Davis Vice President v

At 3% 1,rs,s em a-nne.at me, t* rew", , ,,,,,n
, ,, smet., two a mmss

.,, r,r.,,..m..t.di,,em -d - T ,w,,,t,,,%, ,,a,
,e,,,,,a,_

a,a,.ng ....ot y n.t - er.e e m ~ m - " "' -a,..,3
-

i. , ,nr.~.1 w et -,s ai-u-f - - a ' ~' , a ',,,,, w,,u,..

.e.' ta es,..or.
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Fw office Usa. DREDGE ONLY

Permit No. 253,123-623A
D pate March 4, 1971
(

STATE OF FLORIDA

BOARD OF TRUSTEES OF TIIE INTERN AL IMPROVEMENT TRUST FUND

WHi st E AS. applaatum by: Florida Power and Light Company

c/o Mr. A. M. Davis, Vice President
Post Office Box 3100
Miami, Florida 33101

fus a permet undes the pr<meces of Chapter 253. Ilarida Statutes to perform cretaan works in the r.svagatde waters of the State of Fbmda was
apprmed by need State of Flanda Board of Trustees of the laternalImpreement Trust Fund at the meetmg of

Now. Tin RLFORE, this Permit authornes the ahore named appbcant. heremafter called Permittee. to perform each works suhicca to the
ennditions contained herein: to dredge Big Mud Creek in Sections 8, 9, 16, and 17,

Township 36 South, Range 41 East, to a depth of minus -55.0 feet, St.
Lucie County, Florida. An additional 1,600,000 cubic yards of material
is to be removed. Also, to dredge a 200 foot wide channel into the
uplands in private ownership in Scotion 16 and 17, Township 36 South,
Range 41 East.

At the Trustees ortion arpsicant may be reovered to furnish a cross sectiort pro #he rnen
with certificate occxtad oy a Florida Registered Profess 6pnel Engmeer or Lane Surveyor,
stating quamit/ cf tS rnaternal er:avated pursuar t to this permat such certificateon fo
be formshed wuhm 93 days after completion of project or expiration of permH. which-

g, n, proposed work shall he dMnNNa' designated on the map pnnted on the etse ade b 'I
1. AH dredgmg ahan be done in such a manner as to preent a minsms ummo

puhhc waters;
3. If the dredgmg is being done in other than a meandered ludy of fresh water.only sand shall be removed. No oyster bars or sheu depoesta shau

he disturhed or undermmed by dredpng or other operations piarsuant to this Permit;,

4. De une of draghnes or dredges with cutter heads is prohibsted in fresh water lakes without sparsal approval en wrmng from the State of Fkirida
Board of Trustees of the Internal imp-ovement Trust f und. The impermeelde seal or strata shau not be disturted;

* 5. Matenal removed an constructum shd be placed upon the adequately diked spod deposal area or areas demgnated on ased map;
6. The matenal removed shad be used emly for the improvement of upland property owned by the Permittee and shall not he ydd. Under suo

corrumstances shan the Permittee remove more matettal than authortred by this Permit without specific approval of the State of Flanda Bnard of
Trustees of the Internal Improvement Trust iund;

7. No fill shnu be made on the mater side of the ongmal natural ordmary w mean bigh water mark. This Pernut conveys no etic toland or water,
and does not consnrute authority for the reclamation of water bottom anless berein pmvsded;

8. Extremc-car- f.au be esercised to prevent any adverne or undesrable effects from this work on the property of others. Dis Permet authorites
no invason of pmate property or nghts in property;

9. Du Permit is granted subject to the nghts of the United States in navigable water, and shan be subsect. further, to the nghts of the puhlec in
bmems. bathmg. fishmg, and other nghts for which purposes the waters and submerged land thereundre are held by the State. This Permet does not
reheve the Permerter from requirement of permat from the U.S. Army Corps of Inpneers nor from nwensity of comphance with an appbcahie incal
laws ordmances, and sonmg or other regulanons;

10. Permittee, in acceptmg thu Perrmt. covenants and agrees to comply with and absde by the provienns and condstwas herein and amaimes au
responsihihty and habihty and agrees to save the State of Fkarida Board of Trustees of the laternalImprovement Trust Fand harmless from all claims
of dauage ariang out of operatscms conducted pursuant to this Permit;

i1. Da Permit is grrated subpect, further, to the foDowing special seems and conditions:

If the work authorized is not completed on or before the 3rd day of March
1974, this authorization, if not previously revoked or specifically
extended, shall cease and be null and void.

Dredging must be done in such a way that turbidities in the area do not
exceed 50 Jackson Units above base.

M P"'Nt is riot va:
13 urtless seat of Board of Trustees of the
erh NNI8MgtgtMMehey wadabnell. A copy of the Permit shan be posted in a conspicuous p on eq n

fra inspection at the propect sie by an duty consatuted law enfaroement ofracers having jurindacten. This Permit shan becurne effective upon
acceptance by the Permattee and receipt of the esecused copy by the State of Florida Roard of Trustees of the Internal Imprnvement Trust Fund.
EEmt Bundms.1allahaasre. Ihmde 32304.

15thAccepted th.s STATE or rwiuoA uno or TavsTtts or Tut twTanNAL
turnovrutra TituST resoMarchg,, or

t

A.o I,71 FLOR A POWER & I.IGiff CO. fFq ,,

u o 97 --

PERMITTIE
'

NOTE: The Permittee is required to obtain a
By _AR.DAym VICE FRESTENT valid certificate issued pursuant to Section

NW s Tm 21(b)(1), Water Quality Improvement Act of
1970s (Public Lw 91-224), by the State of
Florida Department of Air and Water Pollution

8+" WM Control before engaging in activities autho-
rized by this permit.

_ _ _ _ _ _ _ . _ _ _ _ _ _ . - _ _ _ - . _ _
.a
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.Mr.. Peter A. Morris . - . - - - - - - - -- - -, *

- _ '. |- - --Dpictor, Division of Beactor ' * ''

. Licensing-
- -

.: thited States Atomic Energy Co=:ission
'

-
.

- Washington, D. C. 20545 .
-

- .

.. .
-'- * Dear Mr. Morris.

.
,

~ .

. - I as responding to your letter of February 6,1969, regarding an,' ~ - *

application filed by The Florida Power and Light Company for a '

.

. . ' construction permit and facility license to authorize construction
,

.g; ~
. and operation of a pressurized vater nuclear reactor on the appli- !.

' cant's 1132-acre sitee . -
,

.
-

, .r :
/~' s

. Since no properties are affected which are listed on the National
,

'

Register, The Advisory Council on Historic Preservation has no.

comments to make. . . /'

. .. .
.

,
, .Sineerelyyours/,

,
.

'

,

' ' . .

[
,.+..L. ..c.

- . .

J
.

- - T'' , 4 (i m k, | 7,h '
2

-
-

'

1.

_
-- > v. "

g-.. .. ; - , ;;'', ___

-' '. . -
~

-
. -) Robert R. Garvey, Jre '

, . ,

_. Dcecutive Secretary
, ,
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';'- STATE OF FLORIDA j

BOARD OF ARCHIVES AND HISTORY !,
.

u A .R
June 17, 1969 T"AstBoARD=0 E.RT .w.it.R.C,Ms.m ,

.
CLAUD0 R. KIRK. JR., GOVERNOR433 E. GAINas Sveauf

I TALLAssAsess 38901 TOM ADAMS. SECRETARY OF STATE j

TELarssousa $24 4159 EARL FAIRCLOTH. AYTOnntY etusRAL
'

j FRED O. DICKINSON, JR.. COMPTROLLSR

3ROWARD WILLIAMS. TREASURER ,

*
FLOYD T. CHRISTIAN. DUPERINTENDENT
OF PUB LIC INSTRUCTION t

DOYLE CONNER. COMMitSIONER
Or AsarCULYums e

i

$

I

Mr. Norris Kincaid
Florida Power and Light Company i

General Office Building j

Miami, Florida 33101 1
,

i

Dear Mr. Kincaid: [

The enclosed archaeological survey report from A. R. Saltus !

O covers only those are~s of planned construction. Please notea
the field map. indicating the presence of significant archae-'

ological remains bordering Blind Creek. Should the Florida ;

Power and Light Company plan development in this area, the t

Florida Board of Archives and History would require adequate !
time for archaeological field research. The Hammock areas ;

'

; situated between Big Mud Creek and Blind Creek are to date |
unsurveyed. We plan to complete our surface reconnaissance ;

within the next few weeks. |,

The Florida Power and Light Company's cooperation in these I
' '

L sites of historic significance is truly appreciated. It is'

only through such interest and cooperation that Florida's |

h. rapidly disappearing historic heritage'can be properly re- !
O searched and interpreted. |

l
t Very si ely, |-

'

^

!
'

h L. Ro Morre 1 i

State Archaeologist
'

N. .

9
.

; .

. LRM/sr
n

k Enclosure |
[ V] ' ? I
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I BOARD OF ARCHIVES AND HISTORY *

|
,

.

t ::en Rr wicuAus May 28, 1969' THE BOARDI
*

**'* * ' "'"'** " CLAUDE R. KIRK. JR.. ooVERNOR
40s E. o&ense stesst TOM ADAMS. SECRETARY OF STATE ;

TALLAMAessE $1301 EARL FAIRCLoTH. ATTORNEY GENERALTELarnoms 124-41ss
FRED O. DICKINSON, Ja coMPThoLLER

BROWARD WILLI AME. TnEasunse

Ross Morrell D*l,".1 T,",',*,''.T,h """"'"''"*'"'*

-

State Archeologist Dorts coNu rR. co..........
' ' ^ * " ' * " ' ' " " ' !Board of Archives and History

401 E. Gaines Street
! Tallahassee, Florida 32301 ,

'
t

, ,

, 2

:: Dear Ross:

The area in which Florida Light and power is to construct
:

] their power plants has been site surveyed. This area lies on ,

the peninsula between Herman's Bay on the South and Big Mud
,,-

Creek to the North. All of this area will not be under con- !
'

{ struction. The area from Mud Creet to 2,3OO' South and A1A to f
2,400 feet West, incompasses the construction area. No ([

| habitation is evident with much of the area under one to two !
s

,

feet of water, lying on top of 3 to 5 feet of black muck. }

i One small hammock tounges into the area rising two to three
feet above the water level. Very few oaks are in the area with !'

vegetation mostly of palm and low shrubs and vines. ;;

The remainder of Florida Light and power's land as yeti
'

has not been completely surveyed. North of Blind Creek there

j is a large midden and sterile mounds West of A1A. On the |

East end of this same hammock, which is divided by A1A, there ;

3

j - is a_long high (4 to 8 foot elevation) mound with a high burial
mound at one end. The burial mound was destroyed during the
Naval occupation of this area in WW II. The long mound however, j

,

q still exists with smaller mounds slightly to the West, yet still ;

'i East of A1A. Aerials of the burial mound, as it was before !

! WW II, are available.
t.

The area between Blind Creek and Big Mud Creekhas yet to (
j be done completely. When this is completed a detailed report :

will follow. It seems appropriate to inform you that no historical!
damage will be done by this project as planned to dete.

h~ Respectfully, j
i

-

|' ' ' .

, ,

.

-

A11on'R. Saltu Jr. !
- .

*
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s_,/ 1.0 INTRODUCTION
9

The second nuclear unit for the Hutchinson Island site was announced on
May 3, 1971. The new unit will also be a 850 Mwe unit identical in every

respect to the first unit. The companies involved will be the same, with
Combustion Engineering furnishing the nuclear steam supply system and
Ebasco Services, Inc. serving as the Engineer-Constructor. The plant is

,

>scheduled for commercial operation in 1976.
3

The site preparation work for Unit No. 2 which would effect the environ-
ment is now more than half completed as part of the construction of Unit
No. 1. The environmental impact of Unit No. 2 during the construction
phase will, therefore, be quite limited and, in total, considerably less
than if a new site had been chosen during the operating phase. The only
new effect will be the use of additional condenser cooling water during

g the' operation of both units. The release of radioactivity from the new
unit will increase the total but the releases from the individual units
will be held to so low a level that the total from both will be negligible.

Because the units are identical, and because the new unit will be sited
immediately adjacent to Unit No. 1, most of the environmental information
provided for Unit No. 1 applies directly to the second unit. Background
information concerning the environmental baseline, geology, meteorology
and environmental effects given in the Unit No. 1 Environmental Report
holds without modification for the second unit. This submittal follows

[' the " Draft Guide for the Preparation of Environmental Reports for Nuclear
Power Plants (February 1971)," and fulfills the requiremente of 35 FR
18469 " Implementation of the National Environmental Policy Act of 1969"
and of Appendix D, 10 CFR 50.

-
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2.1 GENERAL

2.1.1 LOCATION OF THE FACILITY

The second nuclear unit at Hutchinson Island will occupy only a very few

acres of the 1132 acres of the total site area. It will be located im-

mediately adjacent to and south of Unit No. 1. All the information given

in the corresponding scetion of the Unit No. 1 Environmental Report will-

apply to the second unit.

2.1.2 PHYSICAL CHARACTERISTICS OF THE FACILITY

The Unit No. 2 reactor and plant will be identical with that described in
Section 2.1.2 of the Unit 1 Environmental Report as will be seen from a plot
plan of the two units, Fig. 2.1.2-1A. The construction and operation of

j the second unit will have very limited additional effects on the environ-
ment. No additional dredging will be required for foundation fill or for
the preparation of channels for barge delivery of the heavy components.
Little or no additional dewatering for the Unit No. 2 foundations will be
required. This dewatering is the only construction operation having any
potential affect on the Indian River.

The cooling water intake and discharge structures are identical to those
for Unit No. 1 and the tctal system will now be of twice the capacity
required for the first unit. Additional construction effort on the

I'' Atlantic side will be required for the installation of the circulating
water system. The amount of heated cooling water discharged will be
doubled during normal operation of both units. The total release of
radioactive effluents, both gaseous and liquid, will also be increased
up to a factor of 2.

The traffic related to construction will be continued over a longer
period of time.

The operation of Unit No. 2 will not have any affect on recreational
facilities in the area nor on wildlife preserves. Aside from the power
produced the second unit will have no discernable effect on land use
as regards the future development of agriculture, industry, and tourism.

2.1.3 ENVIRONMENT IN THE AREA

The information provided for the Unit No. 1 Environmental Report on
Climatology and Meteorology (Section 2.1.3.1), Geology and Topography -

(Section 2.1.3.2), Hydrology (Section 2.1.3.3), Population and Land
Use (Section 2.1.3.4), and the Environmental Baseline (Section 2.1.3.'5)
is the same for Unit No. 2.

u
.

-2-
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2.1.4 ELECTRICAL POWER SUPPLY AND DEMAND i

The tremendous growth of population in the Company's service area and the
Iresulting heavy demand on the generating capacity of the Florida Power &

Light system were discussed in detail in Section 2.1.4 of the Unit No. 1 ,

Environmental Report for the period up to 1975. All present indications ;

are that the growth pattern will continue through the decade. The pro- |
jected peak loads for the period 1975-1977 are given in Table 2.1.4-1A'

which includes the tentatively planned generating capacity additions and |
the estimated percentage reserves. As noted in the Environmental Report i

for Hutchinson Island Unit No. 1, after completion of that unit in 1974 !

the percentage reserve capacity in 1975 is still low. The scheduled :

addition of Hutchinson Island Unit No. 2 in 1976 moderately increases
i

this reserve capacity. If Hutchinson Island Unit No. 2 does not go on
the line in 1976 the reserve would fall by about one-half.

.

|

TABLE 2.1.4-1A |

FLORIDA POWER & LIGHT COMPANY '

PROJECTED SUMMER PEAK LOAD AND TENTATIVELY PLANNED GENERATION EXPANSION

1975-1977

Projected 15-Minute Capability Total Percent
Year Peak Load - MW Addition-MW Capability-MW Reserve

1975 9600 800 10719 11.7
.
'

1976 10740 1650 12369 15.2

1977 11920 1600 13969 17.2

.

t

>

.

-3-

_ _ _ - _ _ - -



HI 2

2.2 ENVIRONMENTAL APPROVALS AND CONSULTATION

The proposed construction of Unit No. 2 will have the following effects on
permits, licenses, and approvals:

Zoning

The present zoning permit, dated July 9, 1968, from the St. Lucie County
Commission (included as Exhibit A in Appendix 5 of the Unit No.1 Environ-
mental Report) provides for the rezoning of the site as a Public Service
District. Such a zoning designation will cover the second unit and no new
applications or changes are anticipated at this time.

Planning

Discussions will be held with the appropriate planning organizations in'
the near future regarding Unit No. 2. These organizations will include
both the State and County planning offices.

Water Quality

Application for a certification from the Florida Department of Air and
Water Pollution Control covering the second unit will be made in the
near future.

Dredging

The access channel into Big Mud Creek, which will be used for the delivery
of heavy components for Unit No. 1, will also be used for similar purposes
in Unit No. 2. No new dredging permits will be required from the Corps
of Engineers or from the Trustees of the Internal Improvement Fund of
the State of Florida for channels or fill.

|

|

|

|
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_
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/)k, 2.3 ENVIRONMENTAL IMPACT OF THE PROPOSED FACILITYm

2.3.1 LAND USE COMPATIBILITY

Most aspects of land use will remain the same whether there are one or two
units at the Hutchinson Island site. The nearly two miles of beach will be
left in its natural state for the enjoyment of the public, and plans con-
cerning wildlife preserves will remain unchanged. By comparison with the
corresponding section of the Unit No. 1 Environmental Report, the effects
of the second unit on land use are as follows:

a. Industrial Operations

There will be no additional effects on local industrial operations.

b. Transportation'

The construction of the second unit will merely extend the con-
struction period at the site. Fo- an additional two years there
will be increased truck traffic on State Road A1A and connecting
arteries to the Florida Turnpike. There will be additional
shipments of heavy components through the inland waterway and
the Big Mud Creek channel. This construction transport will end
upon completion of Unit No. 2. The number of employees required
at the plant for routine operation will increase, but there will

O, still be less than 100 total operating staff for both units.
Passenger-car traffic necessary to get these employees to and
from the site will still have a very limited effect, if any,
on the local highways. Truck transport for the refueling
period will possibly be required for an additional four months
out of each year, as both units may not be refueled simultaneously.
Here again, the number of trucks involved and the number of trips
will be quite limited,

c. Recreational Uses

There will be no changes in plans for recreational use of the
property outside the plant area,

d. Wildlife Preserves

Plans for such preserves remain unchanged.

e. Population Distribution

The less than 100 families involved for the permanent staff of
both plants is expected to have little noticeable effect on the
population growth of St. Lucie County.

O
.
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f. Waterways i

i

No additional channels will be required. The use of waterways
will be temporary, as discussed above. There is, however, a
possibility now under consideration that the refueling casks !

and other components will be transported by barge through the ;

inland waterway. |

g. Military Installation and Concentrations of Hazardous Materials

The situation remains as described in the corresponding section
of the Unit No. 1 Environmental Report.

. ,

2.3.1.1 Impact of the Facility ;

'

The situation as described in the Unit No. 1 Environmental Report remains
' unchanged, as does Section 2.3.1.2, Preservation of the Environment, and

Section 2.3.1.3, Historic Sites.

2.3.2 WATER USE COMPATIBILITY
\

The proposed operation of the second unit at Hutchinson Island will in-
crease the fresh water requirements approximately one-and-one half times,
and will be purchased from the City of Fort Pierce Municipal System. The i

fresh water sources available to the City are so large that this additional ,

requirement provides no difficulties.

'The data on seawater temperatures and currents provided in the Unit No. 1
Environmental Report (Section 2.3.2.1), remain unchanged.

2.3.2.2 Impact of Water Use

The maximum increase in the quantity of condenser cooling water discharged
to the ocean as a result of the operation of Unit No. 2 will be no more
than twice the quantity discharged by Unit No. 1 during normal operation.
There are periods of time during unit refueling and condenser maintenance
when the quantity of water discharged is significantly less than twice
the " design" flow of a single unit. The biological and ecological effect
of such an increased discharge is discussed in Section 2.3.6 of this report. ,

The. intake and discharge canals and pipe lines will now be sized for both j

units, but the use of the beach by the public will not be changed.

2.3.2.3 Temperature Effects

The data given in this section of the Unit No. 1 report provided relative '

ideas as to the magnitude of the Atlantic Ocean as a heat sink as com-
pared with the relatively minute amount of heat discharged into it.

!

Even though the thermal release to the circulating water system with both '

units in operation at maximum load will be doubled, the total number of
Btu's discharged to the ocean per hour still remains equivalent to the

Os
energy received in one hour of sunlight on four square milen of the ocean's
surface. Since there are more than 33,000,000 square miles af Atlantic
Ocean surface, it will be seen that the contribution of' heat trom the ,

nuclear units is again an extremely minute fraction and the total smount

-6-
i i

k -
_ _ _ _ ._ _ _ _ _ _ _ _ .



I'

HI 2

[ of water pumped through both plants in one year still remains of the order
of only one one-hundredth-millionth of the volume of the heat sink into
which it is discharged.

2.3.3 HEAT DISSlPATION

The Cooling Water System for Unit No. 2 will be essentially the same as
that provided for Unit No. 1. The description of the System for the first
unit, as presented in Section 2.3.3.1 of the Environmental Report for
Unit No. 1, also applies to Unit No. 2. The only difference is that the
additional two port Y-type high velocity jet discharge will be located
further away from shore than the discharge for Unit No. 1. This is to
ensure that the discharge from the second unit will not be influenced by
the Unit No. I discharge jets. The additional intake pipes will be
located at essentially the same area as those provided for the first unit.
Except for the sharing of common intake and discharge canals and culverts,
the two systems will be separate.'

Because the discharge orifices for the two units are physically separated,
the water discharged (2280 cfs) will have no ef fect on the maximum surface
temperature rise above ambient. The areas enclosed by the 3*F and 1.5'F
will be approximately 50 acres and 800 acres, respectively, during operation
of both units. These isotherms cre shown in Figure 2.3.3-1A.

As indicated in Section 2.3.3.6 of the Environmental Report for Unit No.
1, a 21(b) water quality certification has been obtained for that unit.

( An application for a similar certification for Unit No. 2 will be applied
for in the near future.

2.3.4 CHEMICAL DISCHARGE

The chemical discharge will be handled similarly to that of Unit No. 1.
The quantities of chemicals used and the method of treatment will be the
same.

2.3.5 SANITARY WASTES

_

As in the case with Unit No. 1, portable chemical toilets will be used ,

during the construction phase. When the plant achieves operating con-
ditions, the sanitary wastes will be treated through septic tanks and
their associated leaching fields which will be located above the local
water table.

2.3.6 BIOLOGICAL IMPACT

The only important additional impact on the environment will be due to the
additional cooling water release and the additional radioactivity release
from the second plant. Since the radioactivity releases from both plants
will be maintained as low as practicable and actually approaching zero,
the total, as discussed elsewhere, will have little effect. The doubling
of the thermal release is then the most important aspect of the second

,

.
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() plant as concerns biological impact. The information given in the cor-

responding section of the Unit No. 1 report is valid for the second unit, ,

particularly as regards Section 2.3.6.1 Environmental Evaluation. In

Section 2.3.6.3 Studies to Resolve Environmental Impact Questions, the
most important study is that concerned with the effect of the cooling
water system. The study described for Unit No. 1 is of sufficient scope ,

to clarify the effects of passage of plankton through the condenser. Work
on this study will be emphasized, as the results will have equal bearing
on the second unit. The other studies concerning of fshore ecology, sea
turtle nesting, fish diversion, the radiological surveys and monitoring
were also originally of broad scope but will be expanded where necessary
to cover Unit No. 2.

2.3.7 RADI0 ACTIVE DISCHARGES

The radwaste system (Waste Management System) for Unit No. 2 will be
'

identical to that being provided for Unit No. 1 and will be located in
a separate auxiliary building. Therefore, the description of the system
presented in the Unit No. 1 Environmental Report is applicable to the
second radwaste system.

A plant vent, located on the shield building at the 140 ft. elevation,
will provide for the release of gaseous effluents. Liquid effluents will
be discharged through separate monitored lines into a common discharge
canal and solid wastes will be treated in a separate area located in the
auxiliary building.

Besides the extra equipment required for the additional radwaste system,
the only difference that such an addition will make is to, at most, double
the annual amount of radioactivity discharged to the environment when
compared to the discharges from Unit No. 1. External annual doses re-
ceived at the site boundary and at the west bank of the Indian River from
gaseous releases are anticipated to, at most, double as a result of two
unit operation, to approximately one mrem and one half of a mrem,
respectively.

A negligible effect is expected from the additional radioactivity released
in liquid effluents to the Atlantic Ocean. This is because the circulating
water discharge from each unit will be into the same canal as the radio-
active effluent. Thus, while the release of activity vill be, at most,
doubled, so will the circulating water flow. Hence, the concentration of
activity discharged into the ocean will remain essentially the same as
for one unit operation and the activity change received by members of the
marine food chain (finfish and shellfish) will be undetectible.

'

The doses resulting from the other pathways to man discussed in the Unit
No. 1 Environmental Report, including direct external radiation exposure
from ocean water and the air-grass-milk-child and air-soil-food crop-man
pathways, could, at most, be expected to be doubled and, as such, are not
expected to result in any measurable exposure hazard. The radiological
monitoring program to be conducted in the vicinity of the Hutchinson Island

/ T site will provide information to assure that this is indeed the case.
N.-)^
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,

Os
Concerning the discussion of radiological effects on commercial seafood
species, it is again concluded that the anticipated releases of radio-
activity from the facility will have a minimal radiological effect,
because the concentrations of liquid activity releases will remain

,

virtually unchanged.
1

In summary, the addition of a second unit at the Hutchinson Island site
will result in an insignificantly increased radiological impact. The
anticipated concentrations of both liquid and gaseous activity released
to the environment are still expected to be less than 1% of the NPC
limits. -

!
-2.3.8 CONSTRUCTION EFFECTS t

,
Appropriate attention has been given to minimizing the ecological and

'

biological effects of construction work on the Indian River and the

Atlantic beach. Little or no additional area at the plant site will'

require development, as the land now prepared can be used for con-
;

struction of the second unit. A very little amount of dewatering for
the foundations of the second unit will be necessary, but this dewater- ,

ing will be small in comparison with that required for the site prepara-
tion of the first unit. No additional dredging for access channels will
be necessary. The construction schedule calls for work to start late in #

1971, and for it to continue through early 1976. Once the foundations :
are prepared, however, there will be little or no discharges or other ,

effects on Big Mud Creek. On the Atlantic side, the construction of thes

) ' the effort than that required for Unit No. 1 alone. The major effect
intake and discharge pipe lines will require somewhat less than twice(

then will be that construction efforts and the disturbance of silt and
other littoral effects on the Atlantic beach will be greater and slightly

,

more prolonged. From the environmental standpoint, this effort is ex- '

pected to have less total effect than that of any of the several beach
restorations now under way along the Florida coast.

,

2.3.9 AESTHETICS

The description in Section 2.3.9 of Unit No. 1 Environmental Report applies i

equally to Unit No. 2 regarding the aesthetic aspects of plant architecture ;

and site appearance of Florida Power & Light Company facilities. Because
this second unit will be placed directly beside the first, it will be |

easily screened.by the intensive landscaping which will surround the plant ;

The fact that there are two units at the site will probably only bearea.

obvious from the air. Passersby on Route ALA probably will not be conscious
of the existence of more than one plant.

,

I
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2.4 ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDEDx

The statements made in Section 2.4 of Unit No. 1 Environmental Report re-
garding conformance with the letter and spirit of Section 101(b), of the
National Environmental Policy Act of 1969, are equally true for the
Hutchinson Island site with two nuclear units. The power output will be
doubled with both units in operation and the impact on the environment
is believed to be less than it would be if the second unit were built
at a new site.

O
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N 2.9 ALTERNATIVES

The alternatives discussed in detail in Section 2.5 of the Unit No. 1
Environmental Report also hold for the second unit, regarding the im-
practicability of securing power from other systems; the selection of a
nuclear unit rather than a fossil unit; and the choice of the ocean water

cooling system.
,

A new alternative was considered whether to build a new unit at the
Hutchinson Island site or to select a new site at another location in
this load center. There is no question that placing the new unit on
a site which development was already well under way would have far less
environmental impact than would preparing an entirely new site.

1
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June 5, 1973 /' U b
!'

cf V~

TMr. William H. Regan, Jr., Chief \|
Environmental Projects Branch No. 4 h '7 * 3
Directorate of Licensing OE
U. S. Atomic Energy Commission JUN 6 1973*

~

-

4Washington, D. C. 20545 r'o u.s. cov't. WGT
4c; n -

n e;....? a
Dear Mr. Regan: W.a4 S*M d'

O
Re: AEC Docket No. 50-335 - N O

St. Lucie Unit No. 1 (formerly Hutchinson Island)
Environmental Report

Enclosed herewith are two hundred (200) copies of Supplement No. 9 to Florida
Power & Light Company's "Hutchinson Island Environmental Report" for our St.
Lucie Plant Unit No. 1. One hundred (100) additional copies are being held as
requested and will be forwarded upon request.

The following matters are addressed:

A. Condenser Cooling Water System. Revision and expansion of Section
2.3.3, Heat Dissipation, Supplement No. 7, to cover:

1. Increased diameter ocean intake lines and enlarged, divided
velocity caps are provided to give additional margin for
marine fouling and flow capacity, minimize the disruption
of the sand dune and ocean bottom areas during a single
construction operation, and to reduce the installation cost.

2. Elimination of the gate control structure and replacement
of its function by two lines connected directly to the ocean
intake lines.

3. Extension of the ocean discharge line, widening of the headwall
structure and installation of a second discharge line stub in
the headwall to permit independent pipeline construction to
minimize canal and dune disruption when the future second line
is installed, and also to reduce the cost of dewatering and
reexcavation.

B. Steam Generator Blowdown Processing. In consideration of the AEC
Draft Environmental Statement, St. Lucie Unit No. 1, September 1972
and the AEC letter of March 19, 1973, additional radioactive waste
processing capability for steam generator blowdown will be provided.
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2.6 SHORT-TERM USES VS. LONG-TERM PRODUCTIVITY

The conclusions reached in the Unit No. 1 Environmental Report apply
equally well to the second unit.

I
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