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INTRODUCTION 

SCOPE OF REPORT 

T h i s  r e p o r t  r e c o r d s  t h e  r e s u l t s  o f  a  workshop h e l d  September 25-27, 1983, 

i n  Tampa, F l o r i d a .  The o r g a n i z a t i o n  o f  t h e  r e p o r t  c l o s e l y  f o l l o w s  t h e  

o r g a n i z a t i o n  o f  t h e  workshop i t s e l f .  The workshop began w i t h  a  d e f i n i t i o n  o f  

o b j e c t i v e s  and s e v e r a l  p r e s e n t a t i o n s  p r o v i d i n g  g e n e r a l  background.  The c o n t e x t  

and o b j e c t i v e s  o f  t h e  workshop a r e  cove red  i n  t h e  INTRODUCTION. A summary o f  

t h e  r e s u l t s  o f  two group d i s c u s s i o n s  i s  p r e s e n t e d  i n  t h e  WORKSHOP RESULTS 

s e c t i o n .  One group i d e n t i f i e d  ways t o  conduc t  o r  l o c a t e  p o r t  development 

a c t i v i t i e s  i n  Tampa Bay so as t o  l e s s e n  t h e i r  adverse impacts ;  t h e  o t h e r  group 

i d e n t i f i e d  ways t o  compensate f o r  unavo idab le  impac ts  by  c r e a t i n g  o r  i m p r o v i n g  

i m p o r t a n t  f i s h  and w i l d l i f e  h a b i t a t s .  F i n a l l y ,  t h e  DISCUSSION s e c t i o n  c o n t a i n s  

t h e  a u t h o r s '  s y n t h e s i s  o f  more genera l  comments made t h r o u g h o u t  t h e  workshop, 

e s p e c i a l l y  d u r i n g  t h e  c l o s i n g  sess ion .  

CONTEXT OF WORKSHOP 

The U.S. F i s h  and W i l d l i f e  S e r v i c e  and t h e  Tampa P o r t  A u t h o r i t y  have 

r e c e n t l y  j o i n e d  i n  a  c o o p e r a t i v e  e f f o r t  t o  o b t a i n  t h e  s p e c i f i c  i n f o r m a t i o n  and 

ana lyses  needed t o  deve lop  m i t i g a t i o n  a l t e r n a t i v e s  o r  o p t i o n s  f o r  Tampa Bay 

( F i g u r e  1). There  a r e  s e v e r a l  o b j e c t i v e s  o f  t h i s  e f f o r t :  
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1) To i d e n t i f y  management and m i t i g a t i o n  op t i ons  ( i n c l u d i n g  m i t i g a t i o n  

banking) t h a t  w i l l  a1 low p o r t  development and maintenance t o  proceed 

i n  an env i r onmen ta l l y  acceptab le  f ash ion  i n  Tampa Bay; 
t 

2)  To develop an i n f o r m a t i o n  base i n  map, t e x t ,  and t a b u l a r  form t h a t  

i s  aimed a t  a n a l y s i s  and e v a l u a t i o n  o f  m i t i g a t i o n  and management 

op t i ons ;  and 

3) To develop a  m i t i g a t i o n  and management r e p o r t  t o  gu ide t he  Tampa 

P o r t  A u t h o r i t y  and o t h e r  i n t e r e s t s  i n  t he  development and maintenance 

of  t h e  p o r t  f a c i l i t i e s  i n  Tampa Bay. 

Th i s  e f f o r t  rep resen ts  an a t tempt  by t h e  agencies t o  work c o o p e r a t i v e l y  

a t  t h e  i n t e r s e c t i o n  o f  t h e i r  r e s p o n s i b i l i t i e s .  The Tampa P o r t  A u t h o r i t y  was 

c r e a t e d  t o  develop and manage t h e  Tampa P o r t  f a c i l i t y ,  coo rd i na te  l o c a l  p o r t  

development, r e g u l a t e  marine c o n s t r u c t i o n  i n  t h e  p o r t ,  manage sovere ign and 

submerged lands, and a c t  as t h e  l o c a l  sponsor f o r  Federa l  n a v i g a t i o n  p r o j e c t s  

assoc ia ted  w i t h  Tampa Po r t .  The U.S. F i s h  and W i l d l i f e  Serv ice  i s  charged 

( t h rough  t h e  F i s h  and W i l d l i f e  Coo rd i na t i on  Ac t  and Es tuary  P r o t e c t i o n  Act )  

w i t h  p r o v i d i n g  recommendations on m i t i g a t i n g  adverse impacts on f i s h ,  w i l d l i f e ,  

t h e i r  h a b i t a t s ,  and uses t h e r e o f  f rom water  development p r o j e c t s  undertaken by  

a  Federal  agency o r  r e q u i r i n g  a  Federal  p e r m i t .  The p o l  i c y  o f  t h e  U.S. F i sh  

and W i l d l i f e  Serv ice  i n  meet ing t h i s  r e s p o n s i b i l i t y  emphasizes h a b i t a t  va lue  

(Federa l  Reg i s t e r  1981). 

F i ve  t ypes  of  m i t i g a t i o n  measures a r e  d i s t i n g u i s h e d  i n  t h e  d e f i n i t i o n  o f  

m i t i g a t i o n  used b y  t h e  P r e s i d e n t ' s  Counc i l  on Environmental  Q u a l i t y  i n  t h e  

implement ing r e g u l a t i o n s  (40 CFR P a r t  1508.20, a-e) o f  t h e  Na t i ona l  

Environmental  Pol i c y  A c t  o f  1969: 

1) Avo id i ng  t h e  impact a l t o g e t h e r  by  n o t  t a k i n g  a  c e r t a i n  a c t i o n  o r  

p a r t s  o f  an a c t i o n ;  



2) M i n i m i z i n g  t h e  impac t  by l i m i t i n g  t h e  degree o r  magni tude o f  t h e  

a c t i o n  and i t s  i m p l e m e n t a t i o n ;  

3 )  R e c t i f y i n g  t h e  impac t  b y  r e p a i r i n g ,  r e h a a j l  i t a t i n g ,  o r  r e s t o r i n g  t h e  

a f f e c t e d  env i ronmen t ;  

4)  Reducing o r  e l i m i n a t i n g  t h e  impac t  o v e r  t i m e  b y  p r e s e r v a t i o n  and 

main tenance o p e r a t i o n s  d u r i n g  t h e  1 i f e  o f  t h e  a c t i o n ;  and 

5) Compensating f o r  t h e  impac t  b y  r e p l a c i n g  o r  p r o v i d i n g  s u b s t i t u t e  

r e s o u r c e s  o r  env i ronmen ts .  

The f i r s t  f o u r  o f  t h e s e  t y p e s  o f  m i t i g a t i o n  co r respond  t o  t h o s e  d i s c u s s e d  

a t  t h e  workshop under  t h e  head ing  'Weasures t o  Reduce t h e  Adverse Impac ts  o f  

Development A c t i o n s , "  whereas t h e  l a s t  t y p e  was d i s c u s s e d  under t h e  head ing  

"Measures t o  Compensate f o r  Unavo idab le  Impacts . ' '  I n  g e n e r a l ,  compensat ion i s  

recommended o n l y  when o t h e r  m i t i g a t i n g  measures, a r e  n o t  f e a s i b l e :  "The e a r l y  

p r o v i s i o n  o f  i n f o r m a t i o n  t o  p r i v a t e  and p u b l i c  agenc ies  i n  a f o r m  wh ich  enab les  

them t o  a v o i d  o r  m i n i m i z e  f i s h  and w i l d l i f e  l o s s e s  as a  p a r t  o f  i n i t i a l  p r o j e c t  

d e s i g n  i s  t h e  p r e f e r r e d  fo rm o f  f i s h  and w i l d l i f e  c o n s e r v a t i o n "  (Federa l  

R e g i s t e r  1981). 

The workshop d e s c r i b e d  h e r e i n  se rved  a  scop ing  f u n c t i o n  i n  t h e  c o o p e r a t i v e  

e f f o r t  between t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e  and Tampa P o r t  A u t h o r i t y .  

I t  i s  n o t  i n t e n d e d  t h a t  t h i s  e f f o r t  d u p l i c a t e  o t h e r  s c i e n t i f i c  syn theses and 

e n v i r o n m e n t a l  p l a n n i n g  i n  t h e  Tampa Bay a r e a .  Ra the r ,  t h e s e  o t h e r  a c t i v i t i e s  

shou ld  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  c o o p e r a t i v e  e f f o r t  between t h e  U. S.  

F i s h  and W i l d l i f e  S e r v i c e  and Tampa P o r t  A u t h o r i t y .  I m p o r t a n t  r e l a t e d  

a c t i v i t i e s  i n c l u d e  t h e  Bay Area S c i e n t i f i c  I n f o r m a t i o n  Symposium (BASIS) and 

s t u d y  and p l a n n i n g  e f f o r t s  funded b y  C o a s t a l  Zone Management g r a n t s  and t h e  

F l o r i d a  Department  o f  Env i ronmen ta l  R e g u l a t i o n  ( e . g . ,  t h e  Tampa Bay Management 

Study o f  1983 and a s tormwater  impac t  s t u d y  conducted as p a r t  a f  t h e  N a t i o n a l  

Urban R u n o f f  Program).  



OBJECTIVES OF WORKSHOP 

A  p l a n n i n g  mee t ing  o u t l i n e d  t h e  f o l l o w i n g  o b j e c t i v e s  f o r  t h e  workshop: 

1) To d e f  i ne 1 ong-range management s c e n a r i o s  spec i  f y  1 ng development 

a c t i o n s  and m i t i g a t i o n  a c t i o n s ;  

2 )  To i d e n t i f y  concerns  o f  t h e  p r i n c i p a l  i n t e r e s t e d  p a r t i e s ;  and 

3 )  To i d e n t i f y  i n f o r m a t i o n  r e q u i r e m e n t s  and a v a i l a b i l i t y  f o r  e v a l u a t i n g  

t h e  d e f i n e d  management s c e n a r i o s  . 

These o b j e c t i v e s  were m o d i f i e d  somewhat i n  response t o  a d d i t i o n a l  i n p u t  

f r om p a r t i c i p a n t s  b e f o r e  and d u r i n g  t h e  workshop.  By f a r  t h e  most i m p o r t a n t  

e x p e c t a t i o n  was t h a t  t h e  workshop s h o u l d  i d e n t i f y  t ypes  o f  p o s s i b l e  m i t i g a t i o n  

measures and a s s o c i a t e d  o p p o r t u n i t i e s  and c o n s t r a i n t s .  Thus, t h e  e f f o r t  was 

focused on p raduc ing  t h i s  o u t p u t .  There was a l s o  a  b roaden ing  o f  scope away 

f r o m  a nar row emphasis on s p e c i f i c  a c t i o n s  o f  Tampa P o r t  A u t h o r i t y .  The 

workshop r e t a i n e d  a  f o c u s  on i m p a r t s  o f  p o r t  develapment and maintenance 

a c t i o n s ,  b u t  was n o t  l i m i t e d  t o  t h o s e  i n i t i a t e d  by  Tampa P o r t  A u t h o r i t y .  The 

1 a r g e r  e n v i  ronmental  p rob lems o f  Tampa Bay ( f r o m  a h a b i t a t  p e r s p e c t i v e )  were  

c o n s i d e r e d  i n  f o r m u l a t i n g  measures t h a t  might  be used t o  compensate f o r  p o r t  

development impacts .  



WORKSHOP RESULTS 

MEASURES TO REDUCE ADVERSE IMPACTS OF DEVELOPMENT ACTIONS 

P a r t i c i p a n t s  approached t h i s  t op ic  i n  t h r e e  s t eps .  F i r s t ,  they 1 i s t e d  

l i k e l y  f u t u r e  development ac t lons  and a s soc i a t ed  impacts a t  a general l e v e l .  

Second, they i d e n t i f i e d  t h e  most important types of limpactrj, many of which  

were a s soc i a t ed  w*! t h  several  types o f  development a c t i a n s .  Final ly, they 

dil;c;ussed measures to mlt iga t e  the  p r i o r i t y  finpacts o f  p o r t  development by 

avotdinq, minimfzlng , rectS Pying, o r  reducing o r  e l  imlnati ng the impact over 

t i m e  

Potent ia l  Imp-act? . "" ---- --- 

Future development a c t i v i t i e s  and poten t ia l  impacts i d e n t i f i e d  by 

p a r t i c i p a n t s  a r e  presented in Table 1. Par t i c fpan t s  used a v a r i e t y  o f  c r i t e r i a  

t o  determine the mast important impacts f o r  f u r t h e r  dlseussdon, These criteria 

i ncl uded the expected magnitude a f  the devel apment a c t i v f  t y  ; c u r r e n t  severf ty 
of" the problem in Tampa Bay; and s e n s i t d v i t y ,  scarcity, o r  importance o f  the 

impacted resource o r  h a b i t a t .  

Impacts presented i n  Table 1 a r e  genera l ly  d i r e c t  consequences of develap- 

ment a c t i v i t i e s  (e.g. ,  overa: 1 t u r b i d i t y ,  n u t r i e n t  r e l e a s e ,  loss of marsh). 

These impacts seem t o  be welt documented and understood. The i n d i r e c t  impacts, 

however, a r e  less understoad. For example, h d s  the approximately 80% decl ine  

i n  seagrass  i n  Tampa Bay been caused by increased t u r b i d i t y ,  b u r i a l ,  change in 

salioi t y  or  water qua1 i t y  (nutrients, chemicals,  d l  srolved oxygen), o the r  
unknown f a c t o r s ,  o r  the i i i t e r a c t i ~ n s  among several facmrs? Has the df i r ! f~e  

i n  f i s h e r y  landings o f  c e r t a i n  spec ies  been caused by some of  these same 



Table I .  Impacts assoc ia ted  with varf ous development a c t f v i  t f  es.  

-- I-- -î  * l-w-llII. -*-----"-"-- Awm*"* - r ^ l ~ - l l l l - Y I * " - ~ ~ m ~ ~ " - - m m w ~ , ~  I - 411 X I I C  

Development a c t i v i t y  Poten t la1  fmpacts 

Maintenance dredging 

D i s p o s a l  o f  maintenance material 

@ Upland disposal 

* Gulf df spoaal 

Csoserurtfen dredging 

Siltation and t u r b i d i ~ y ~  

Lass  raf ctlannel benth ic  cornrun4 ty 

Mutrient release" 

N u t r i e n t  release B 

Chemjcal ( t o x i c )  contami n a l f  an" 
Burial of up l and  habl t a t  

Increase  l a  groundwater s a l P n i t y  

C r e a t i o n  o f  breeding h a b i t a t  f o r  masqudtoes 

Loss of marsh" 

A1 teratisn OF c i r c u l a t 4 ~ ~ '  

Loss o f  benthZc communjty (Including 
4% seagrass) 

GreatIan o f  anaerobfc envjronment 

AlleratEon o f  r a l i n f t y  

Cuss of  mangroves 



T a b l e  1. ( c o n t i n u e d )  

Development a c t i v i t y  P o t e n t i a l  impac ts  

D i s p o s a l  o f  c o n s t r u c t i o n  m a t e r i a l  

Up1 and d i  sposa l  

* Gul f d i s p o s a l  

* Bay d i s p o s a l  

N u t r i e n t  r e 1  easea 

B u r i a l  o f  u p l a n d  h a b i t a t  

I n c r e a s e  i n  g roundwater  s a l i n i t y  

C r e a t i o n  o f  b r e e d i n g  h a b i t a t  f o r  mosqu i toes  

C r e a t i o n  o f  s i n k h o l e s  

I n c r e a s e d  t u r b i d i  tya 

B u r i a l  o f  b e n t h i c  communi t iesC 

A1 t e r a t i o n  o f  c i  r c u l a t i o n a  

S i  1 t a t i  on and t u r b i d i  t y a  

B u r i a l  o f  b e n t h i c  communi t ies b  

Loss o f  w a t e r  column 

C r e a t i o n  o f  n a v i g a t i o n  haza rd  

Change i n  sediment  g r a i n  s i z e  d i s t r i b u t i o n  

P o t e n t i a l  i n c r e a s e  i n  f e e d i n g  and n e s t i n g  

h a b i t a t  f o r  b i r d s  on c r e a t e d  nearshore  

h a b i t a t s  

P o t e n t i a l  i n c r e a s e  i n  s h a l l o w  w a t e r  

communi t ies  

Bu7 khead i  ng Loss o f  nearshore  sub1 i t t o r a l  hab i  t a t a  

Loss o f  marsha 

R e f l e c t e d  wave a c t i o n  

(Con t i nued )  



Tab le  1, ( con t inued)  

Development a c t i v i t y  P o t e n t i a l  impacts 
- - *--."-"- --- 

Ki p r a p  Loss o f  nearshore sub1 i t t o r a l  habi t a t a  

P o t e n t j a l  increase  i n  hard-bottom communities 

P i l e  supported s t ruc tu re s  Loss of nearshore sub1 i t t o r a l  habi t a t a  

Creat ion of rocky shore1 f ne 

Shading 

F i l l  operat ions 

Paint-source discharges 

Nonpoint-source discharges 

Loss o f  nearshore subl i t t o r a l  habi t a t a  

Loss of  marsha 

S i  1 tati an and turb id i  tya 

B u r s i a l  o f  upland h a b i t a t s  

Inc rease  i n  groundwater s a l i n i t y  

Nut r ien t  r e l ea sea  

Change i n  c i r c u l a t i o n  and s a l  i n i t y a  

Chemical r e l e a s e  ( o i l ,  a c i d s ,  p e s t i c i d e s ,  

heavy metal s l a  

Change i n  water temperature from thermal 

d i  scharges  

N u t r i e n t  r e leasea  

Cherni ca l  re leasea  

S i  1 t a t  ion and turb id i  tya 

Change i n  sediment gra in  size  d i s t r i b u t i o n  

(Continued)  



Tab1 e 1. (concluded) 

Development activity 
-- 

Potential impacts 

Mosquito control 

Water withdrawal 

Baat traffic 

Loss or change in marsh habitata 

Increase in nutrient loadinga 

Freshwater pul singa 

Entrainment and impingement of biota 

Loss of seagrassa 

S i  1 tation and turbidi tya 

Injury to biota (including turtles and 

 manatee^)^ 
Pollutant spillage (gas and oil) 

and discharge (human and fish w a s t e l c  

a Identified by participants as a priority impact. 

bidentified in review process as a priority impact. 

' ~ d d e d  i n  review process. 



f a c t o r s  o r  has i t  p r i m a r i l y  been caused b y  o v e r f i s h i n g ?  W i l l  t h e  d e c l i n e  i n  

c e r t a i n  nearshore  e s t u a r i n e  h a b i t a t s  a f f e c t  wading o r  shore  b i r d  p o p u l a t i o n s ,  

o r  a r e  o t h e r  f a c t o r s  l i m i t i n g  t h e i r  numbers? The r e l a t i o n s h i p s  o f  development 

a c t i v i t i e s  t o  i n d i r e c t  impacts  such as these  must b e  b e t t e r  unders tood  as  a  

b a s i s  f o r  r a t i o n a l  m i t i g a t i o n  d e c i s i o n s .  

Main tenance d r e d g i n g .  Maintenance d r e d g i n g  o p e r a t i o n s  a r e  conducted 

t h r o u g h o u t  Tampa Bay. P r o j e c t s  d i s c u s s e d  d u r i n g  t h e  workshop i n c l u d e d  main te-  

nance i n  t h e  upper bay, t h e  l o w e r  bay,  S t .  Pe te rsbu rg ,  P o r t  Manatee, and C-135 

(Four  R i v e r s  Bas ins ) .  Impacts  o f  concern  from maintenance d r e d g i n g  a r e  

s i l t a t i o n ,  t u r b i d i t y ,  and n u t r i e n t  r e l e a s e  ( e s p e c i a l l y  ammonia). Wh i le  t h e  

r e 1  ease o f  ammonia may be a  s h o r t - t e r m  prob lem ( a s s o c i a t e d  w i t h  p h y s i c a l  

d i s r u p t i o n  o f  sediments) ,  p a r t i c i p a n t s  b e l i e v e d  t h a t  d r e d g i n g  and c o n f i n e d  

d i s p o s a l  may r e s u l t  i n  a  l ong - te rm decrease i n  ammonia r e l e a s e  f rom bay 

sed iments  (because o f  t h e  removal  o f  amrnoni a-contami n a t e d  sediments) .  A1 so, 

t h e  c o n t r i b u t i o n  o f  maintenance d r e d g i n g  t o  e u t r o p h i c a t i o n  i n  Tampa Bay may be 

f a i r l y  m i n o r  i n  cornpari son t o  p o i n t -  and nonpo in t - sou rce  d i s c h a r g e s .  Because 

channel  bo t toms  do  n o t  p r o v i d e  v e r y  gocd b e n t h i c  h a b i t a t ,  d i s t u r b a n c e  o f  t h e s e  

a reas  was n o t  c o n s i d e r e d  of  g r e a t  impor tance .  

D i s p o s a l  o f  maintenance m a t e r i a l .  Maintenance d r e d g i n g  o p e r a t i o n s  w i l l  

l i k e l y  genera te  1 t o  3 m i l l i o n  c u b i c  y a r d s  o f  m a t e r i a l  p e r  y e a r  f o r  d i s p o s a l .  

Because t h i  s  m a t e r i a l  i s predomi n a n t l y  f i n e - g r a i n e d  (and t h u s  h a r d  t o  

s t a b i l i z e )  and because o f  p o t e n t i a l  p rob lems w i t h  s i l t a t i o n  and n u t r i e n t  and 

chemica l  l oads ,  d i s p o s a l  i n  t h e  bay was n o t  c o n s i d e r e d  b y  p a r t i c i p a n t s .  

P r i m a r y  concerns  a s s o c i a t e d  w i t h  up land  d i s p o s a l  o f  t h i s  m a t e r i a l  i n v o l v e  

p o s s i b l e  n u t r i e n t  r e l e a s e  and chemica l  c o n t a m i n a t i o n  o f  f r e s h  s u r f a c e  wa te rs .  

B u r i a l  o f  u p l a n d  h a b i t a t  may have some i n d i r e c t  impac ts  on w i l d l i f e ;  d i s p o s a l  

on e x i s t i n g  f a r m l a n d  wou ld  have s o c i a l  and economic impac ts  t o  t h e  e x t e n t  t h a t  

t h e  l a n d  was l e s s  s u i t a b l e  f o r  a g r i c u l t u r e .  O the r  impac ts  i n c l u d e  a  p o t e n t i a l  

i n c r e a s e  i n  groundwater  s a l i n i t y  due t o  seepage o f  s a l i n e  wa te rs  f r o m  d i sposed  

m a t e r i  a1 , c r e a t i o n  o f  mosqu i to  b r e e d i n g  habS t a t ,  and c r e a t i o n  o f  s i n k h o l e s .  



The r a n k i n g  o f  impacts  a s s o c i a t e d  w i t h  d i s p o s a l  i n  t h e  G u l f  of  Mexico i s  

P r o b a b l y  an a r t i f a c t  from d o i n g  t h e  p r i o r i t i z a t i o n  w i t h o u t  re fe rence  t o  

s p e c i f i c  geograph ic  areas.  A t  t h e  workshop, chemical  c o n t a m i n a t i o n  and 

i n c r e a s e d  t u r b i d i t y  were ranked as  more i m p o r t a n t  genera l  concerns than  b u r i a l  

o f  b e n t h i c  communi t ies .  However, b u r i a l  of b e n t h i c  communi t ies may i n  f a c t  be 

t h e  p r i m a r y  concern  a t  g u l f  s i t e s .  The e x t e n t  o f  any o f  t h e s e  impacts  would 

d e p e n d  on t h e  b i o t i c  assemblages a t  a  s p e c i f i c  dump s i t e  and t h e  c u r r e n t  

v e l o c i t i e s  and resuspens ion even ts  t h a t  would t e n d  t o  d i s p e r s e  t h e  m a t e r i a l  . 
E n v i  ronmen ta l  impacts  and m i  t i g a t i o n  measures a s s o c i a t e d  w i t h  o f f s h o r e  d i s p o s a l  

w e r e  n o t  d i s c u s s e d  i n  any d e t a i  1 a t  t h e  workshop. 

C o n s t r u c t i o n  d redg ing .  The c o n s t r u c t i o n  d redg ing  p r o j e c t s  d i  scussed a t  

t h e  workshop a r e  i n  v a r i o u s  s tages o f  p l a n n i n g .  Thus, t h e i r  e x t e n t  i s  

g e n e r a l l y  l e s s  c e r t a i n  t h a n  t h a t  o f  t h e  maintenance o f  e x i s t i n g  channe ls .  

C o n s t r u c t i o n  p r o j e c t s  i n c l u d e  w iden ing  o r  deepening P o r t  Manatee, P o r t  Tampa, 

P o r t  Su t ton ,  E a s t  Bay, Hooker ' s  P o i n t ,  Cut D, and t h e  A l a f i a  R i v e r  and B i g  

Bend channe ls  and s i d e  channe ls .  C o n s t r u c t i o n  o f  new b e r t h s  a t  Eas t  Bay and 

H o o k e r ' s  P o i n t  , channel s t o  t h e  propo;ed Tampa E l e c t r i c  Company (TECO) power 

p l a n t ,  and r e f u g e  anchorage areas a t  u n s p e c i f i e d  l o c a t i o n s  were a l s o  d i scussed .  

P a r t i c i p a n t s  f e l t  t h e  c u t t i n g  o f  new channe ls  o r  deepening o f  e x i  s t i n g  

c h a n n e l s  c o u l d  a l t e r  c i r c u l a t i o n  and f l u s h i n g  i n  Tampa Bay, though t h e  b i o l o g -  

i c a l  consequences o f  t hese  changes were n o t  d i scussed  i n  any d e t a i l .  D i r e c t  

l o s s e s  o f  marshes and b e n t h i c  communi t ies,  i n c l u d i n g  seagrass beds, were a l s o  

c o n s i d e r e d  i m p o r t a n t  impac ts .  Impacts  on seagrass beds a r e  o f  g r e a t  concern  

because t h e s e  h a b i t a t s  a r e  l e s s  abundant and r e e s t a b l  i shment procedures  a r e  

n o t  a s  well deve loped o r  success fu l  as those  f o r  marshes. O the r  impac ts  

d i s c u s s e d  i n c l u d e d  c r e a t i o n  o f  anaerob ic  env i ronments ,  a l t e r a t i o n  o f  s a l i n i t y ,  

and 1 ass o f  mangroves. 

Disposal o f  c o n s t r u c t i o n  m a t e r i a l .  The channel-deepening p r o j e c t s  l i s t e d  

above c o u l d  genera te  25 t o  30 mi 11 i o n  c u b i c  y a r d s  o f  m a t e r i a l  f o r  d i s p o s a l  . 
Because t h i s  m a t e r i a l  c o n t a i n s  more rock ,  sand, and s h e l l ,  and presumably 

lower c o n c e n t r a t i o n s  o f  n u t r i e n t s  and chemica l  contaminants  than  maintenance 



spoi 7 ,  t he re  a r e  more d isposa l  captions, Addi t iona l ly ,  much of t h i s  mater ial  

may oe s u i t a b l e  f o r  some of the compensation opt ions  discussed l a t e r .  

Impacts assoc ia ted  with upland o r  g u l f  disposal  of cons t ruc t ion  mater ial  

were the same a s  f o r  maintenance mater ial  except t h a t  chemical contamination 

was n o t  considered t o  be a problem w i t h  cons t ruc t ion  mater ia l .  Pa r t i c ipan t s  

believed t h e  most important impacts of d j sposa l  in  t he  bay would be a l t e r a t i o n  

o f  cFrculat ion due t o  cons t ruc t ion  o f  new f s t ands  o r  s i l l s  along channels,  and 

increased s i l t a t i o n  and t u r b i d i t y  from unconfined o r  poorly confined f ine-  

grajned ma te r i a l .  I n d i r e c t  consequences o f  these  impacts t o  b io t a  were not 

d l scussed ,  Burial of nearshore benthic  communities, change i n  sediment grain 

s i z e  df s t r ibuk ion ,  l o s s  of water column, and c rea t ion  of' navigation hazards 

w e ~ e  a l s o  discussed but coarsldered t o  be o f  l e s s e r  importance. Two pa ten t i a l  

pos i t i ve  impacts of disposal  within the  bay were i d e n t i f i e d :  an increase in  

feeding and nest ing h a b i t a t  f o r  t j t d s  on created nearshore h a b i t a t  and an 

Increase bn shallow-water commun3ties. 

Qi&h&aiLn~. No ma j a r  bul kheadl ng  p r e j e c t s  were di  scussed during the 

workshop. The cumulative impact of a number of small ,  p r iva t e  bulkfieadfng 

priojects, however, could have major consequences, p r lmar l ly  through the l o s s  

of marsh or nearshore s u b l f t t o r a l  h a b i t a t .  Far purposes of the workshap, 

nearshore subld t tora l  h a b l t a t  was def ined  a s  the  a rea  from the  i n t e r t i d a l  

zone down t o  1 fathom. The increase i n  r e f 1  ected wave act jon resul  tSng from 

bulkheads could a l so  damage nearshore communfties, 

Rhgra~.  Riprap can be assoc ia ted  wfth a number O F  o ther  development --- .""."A 

ac t ions  such a s  bu'ikheadlng and cons t ruc t ion  of pi le-supparted s t r u c t u r e s ,  

W h i  l e  ripsapping may des t roy  some nearshare sub1 l ' t t o r a l  h a b i t a t ,  i t  a t  sa 

c r e a t e s  hard-bottom communities. Whether t h i s  change l is pos i t i ve  o r  negative 

i s  subjec t ive ,  and par t ic ' ipants  expressed both pofnts  o f  vlew. In t he  p a s t ,  

there  h a s  general ly  been more i n t e r e s t  i n  offshore a r t f f l c i a l  r e e f s  than I n  

a r t i f j c i a l  hard-bottom h a b i t a t  i n  the bay. 



Pile-supported s t r u c t u r e s .  Pi le-supported s t r u c t u r e s  include docks, 

b u i  ? d i n g s ,  and br idges .  The t radeoff  between l o i s  of nearshore sub1 i t t o r a l  

h a b i  t a t  and c rea t ion  of hard-bottom communities i s  discussed above. Shading 

was considered t o  be a  problem only i f  t he  pile-supported s t r u c t u r e  i s  b u i l t  

r e c t l y  over an important cammuni t y  such a s  a  seagrass  bed. 

F i  11 opera t ions ,  F i  11 operat ions t o  "crea te"  land f o r  development were 

n o t  envisioned in t h e  near term. S u f f i c i e n t  pr iva te  bayside land i s  ava i l ab l e  

f o r  purchase f o r  these  needs. However, i f  these lands a r e  used f o r  o ther  

p u r p o s e s  in  t h e  f u t u r e ,  some f i l l  operat ions may become necessary. If f i l l i n g  

does accur ,  important h a b i t a t s  most l i k e l y  t o  be destroyed a r e  marshes and 

n e a r s h o r e  sub1 i t t o r a l  . These operat ions could a1 so cont r ibu te  t o  e x i s t i n g  

s i  1 t a t i o n  and t u r b i d i t y  problems in t he  bay. 

Point-source d ischarges .  The impacts of point-source discharges i n  Tampa -------- -- - 
Bay a re  highly dependent on the  type of discharge.  Nutr ient  and chemical 

re7 e a s e s  a r e  of primary concern with sewage t reatment  p l an t s ,  while thermal 

e f f e c t s  a r e  of more concern with power p lan t  discharges.  Although d ive r t i ng  

sewage t reatment  discharges away from the  bay might help a l l e v i a t e  n u t r i e n t  

and chemical impacts, these  discharges a l s o  represent  major freshwater inflows 

t o  t h e  bay and t h e i r  d ivers ion  could cause p o t e n t i a l l y  s i g n i f i c a n t  s a l i n i t y  

changes  in  e s t u a r i n e  a r e a s .  

Nangoint-source discharc~e2.  Nonpoint-source discharges a r e  extremely 
-<- A *  - - - - "  --------."--- 

d i f f i c u l t  t o  a s se s s  o r  control  because they a r e  so d i f f u s e .  Nu t r i en t s ,  

chemica l s ,  and sediments ca r r i ed  i n t o  the  bay in  stormwater runoff con t r ibu te  

t o  e x i s t i n g  problems, and some p a r t i c i p a n t s  believed t h a t  these  discharges a r e  

t h e  primary source o f  the  bay's water qua1 i t y  problems. 

Mosquito c o n t r o l .  Although mosquito control  may not be considered a  

m a j o r  development a c t i v i t y  , a1 1 of i t s  i d e n t i f i e d  impacts were considered 

impor t an t  by p a r t i c i p a n t s .  These include l o s s  o r  change in marsh h a b i t a t ,  

i n c r e a s e  in n u t r i e n t  loading t o  t he  bay, and freshwater puls ing i n t o  the  bay. 

T h e s e  impacts a r e  due t o  d ikes  and constructed channels t h a t  change a  predom- 

i n a n t l y  overland f l a w  of water through marshes t o  a  predominantly channelized 

f l o w .  
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Water withdrawal. There are several power -plants that withdraw water 

from Tampa Bay. The only water withdrawals that were discussed, however, were 

those associated with Tampa Electric Company's power plant. Fine-mesh screens 

are or will be used on intake structures at some of these facilities to 

minimize entrainment and impingement impacts. 

Boat traffic. Boat traffic in Tampa Bay, both commercial and recrea- 

tional, can contribute to the loss of seagrass beds and increased siltation 

and turbidity. The magnitude of these impacts is unknown. 

Mitigation Options 

Options identified by participants to avoid, minimize, or rectify the 

important impacts noted in Table 1 are presented in Table 2. Opportunities 

and constraints associated with these mitigation options were also discussed 

and are presented below. Economic and potential institutional constraints 

(e.g., cost and maintenance requirements and responsibilities) were discussed 

for almost all options, but are not listed separately for each. 

Nutrient release from dredging. Participants generally believed that 

eutrophication was a major problem in Tampa Bay, but the extent to which 

nutrient release from dredging contfibutes to this problem is not known. The 

increased nutrient levels in the bay have resulted in algal blooms and 

extremely productive assemblages of phytoplankton. This can have both positive 

and negative effects. For example, although increased productivity at the 

base of the food chain may support a higher biomass of fish in the bay, there 

may be associated shifts in species composition away from assemblages of 

desirabf e fish species. It has been hypothesized that one cause of seagrass 

decline may be competition with micro- and macroalgae. Shifts in species 

composition may be occurring in other vegetation communities as a result of 

the changing nutrient regime. Two activities may help assess these nutrient 

1 oadi ng probt ems. First, the Florida Department of Environmental Reguf ation 

(DER) i s developing 25-year dredging permits that include provisions for 

water qua1 ity monitoring. Second, a waste load al'location study is currently 

underway to assess the assimilative capacity of the bay. 



T a b l e  2 .  M i  t i g a t i o n  o p t i o n s  f o r  i m p o r t a n t  impacts .  

I m p a c t  O p t i o n s  

N u t r i e n t  (ammonia) r e l e a s e  None i d e n t i f i e d  

f r o m  d i  s r u p t i o n  o f  sediment 

S i  1 t a t i o n  and t u r b i d i t y  Up1 and o r  c o n f i n e d  d i  sposa l  a 

P r o t e c t i o n  o f  d i  sposal  a reas  ( e . g . ,  r i p r a p ) a  

New d r e d g i n g  techno1 ogy (onboard  computers)a 

T u r b i d i t y  c u r t a i n s  and f l o c c u l e n t s a  

No o v e r f l o w  f rom hopper dredgesa 

C losed c l a m s h e l l  and bargea 

Other chemica l  r e l e a s e  Same m i t i g a t i o n  o p t i o n s  as f o r  s i l t a t i o n  

and t u r b i d i  t ya  

Change i n  c i r c u l a t i o n  and C i r c u l a t i o n  c u t s  

s a l i n i t y  Removing d i k e s  and b l o c k i n g  mosqu i to  c o n t r o l  

d i t c h e s  

Removing s i l l  a l o n g  B i g  Bend channel  

l o s s  o f  marsh No d r e d g i n g ,  d i s p o s i n g ,  o r  f i l l i n g  i n  marshesa 

B r i d g i n g  o v e r  marshes f o r  dock c o n s t r u c t i o n a  

Loss o f  near -shore  No d r e d g i n g ,  d i s p o s i n g ,  o r  f i l l i n g  i n  sub- 

sub1 i t t o r a l  h a b i t a t  1 i t t o r a l  zonea 

i n c l u d i n g  seagrass P l a n t i n g  seagrass i n  sub1 i t t o r a l  a reas  

c u r r e n t 1  y  wi  t h o u t  seagrass 

Grad ing  t o e  o f  new o r  e x i s t i n g  d i s p o s a l  i s l a n d s  

t o  r e e s t a b l i s h  some o f  s u b l i t t o r a l  a reas  b u r i e d  

P r o t e c t i n g  seagrass beds f r o m  e x c e s s i v e  wave 

a ~ h e s e  o p t i  ans shou ld  be c o n s i d e r e d  as  good management p r a c t i c e s .  
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No mitigation measures (except avoidance) were identified for ammonia 

re:ease associated with the physical djsruption of sediments from dredging. 

Several participants expressed the opinion that although ammonia release may 

be a short-term problem during dredging, the removal and confinement of 

maintenance spoil material may lead to a long-term reduction in release. 

)c 'h i le  participants generally believed that nutrient problems in Tampa Bay 

resulted primdrily from point- and nonpoint-source discharges, they did not 

believe that mitigation for these discharges was within the bounds of the 

workshop; therefore, such actions were not discussed in any detail. Partic- 

ipants did express the opinion that FWS mitigation recommendations should be a 
part of a larger bay rehabilitation effort focusing on these impacts. 

Siltatron and turbidity. Increased turbidity in the bay can limit light 

penetration to submerged aquatic vegetation and thereby eliminate it from 

deeper areas where it was previously found. Siltation can bury organisms or 

change sediment grain size distribution. These effects can cause not only 

direct mortality of existing organisms but also shifts in the biotic 

assemblages that use the affected area, As with nutrients, the extent to 

which these problems are re'ldted to dredging vs. upland runoff is unknown. 

Additionally, some of the turbidity in the bay may be a biological ( i . e , ,  

a l g a l  biomass) rather than a geological ( i . e . ,  suspended sediment) problem. 

Numerous m i  tigation options were identi fied For dredge-related siltation 

and turbidity problems. Upland or confined disposal is effective, but there 

a r e  constraints involving land availability. There are other problems, as 

well a s  opportunities, arsociated with creating disposal islands. For bay 

d; sposal , protection of disposal areas  with riprap would decrease subsequent 

erosion. New onboard computers for dredges can reduce overdredging and may 

allow st-imrning in multiple passes to seqregate different types of material for 

construction or habitat creation projects. Turbidity curtains and flocculentz 

can effectively reduce siltation and turbidity but only in shallow, calm 

water. Kegul ations preventi ng overflow f rom hopper dredges or requiring 

closed clamshell and barge operations would probably involve increased costs. 



Chemical r e l e a s e .  Chemicals r e l e a s e d  f rom dredged m a t e r i a l  may be t o x i c  

some o r g a n i  sms; b i o a c c u m u l a t i o n  of  t hese  chemical  s  i s a1 so o f  concern.  

M i t i g a t i o n  measures t o  reduce t h e  e f f e c t s  o f  s i l t a t i o n  and t u r b i d i t y  c o u l d  

S o  reduce t h e  r e l e a s e  o f  p o t e n t i a l l y  t o x i c  chemica ls .  

Change i n  c i r c u l a t i o n  and s a l i n i t y .  C i r c u l a t i o n  and f l u s h i n g  i n  p o r t i o n s  

o f  Tampa Bay have been a l t e r e d  by c o n s t r u c t i o n  o f  channe ls  and a s s o c i a t e d  

d j  s p o s a l  i s l a n d s  and s i l  I s .  Changes i n  c i r c u l a t i o n  and f r e s h w a t e r  i n f l o w s  t o  

the bay  can a f f e c t  s a l i n i t y ,  e s p e c i a l l y  i n  e s t u a r i n e  areas.  One of  t h e  p r i m a r y  

c h a n g e s  i n  f r e s h w a t e r  i n f l o w  has been a s s o c i a t e d  w i t h  rnosqui t o - c o n t r o l  d i k e s  

and channel  s .  These s t r u c t u r e s  have r e s u l t e d  i n  channel i zed, p u l s e d  f r e s h w a t e r  

i n f l a w s  as opposed t o  p redominan t l y  o v e r l a n d  f l o w .  T h i s  has a f f e c t e d  t h e  

q u a l i t y  and t i m i n g  o f  f r e s h w a t e r  i n f l o w s  t o  t h e  bay and changed t h e  v e g e t a t i o n  

c o m m u n i t i e s ,  such as marshes, t h a t  f o r m e r l y  r e c e i v e d  t h e  f r e s h w a t e r  i n f l o w s .  

I t  i s  p o s s i b l e  t o  remove d i k e s  and b l o c k  mosqu i to -con t ro l  d i t c h e s  t o  

r e e s t a b l i s h  o v e r l a n d  f l o w  t h r o u g h  marshes. Mosqu i to -con t ro l  ponds, wh ich  have 

p r o v e n  v e r y  e f f e c t i v e ,  c o u l d  be b u i l t .  A l though  chemical  c o n t r o l  c o u l d  be 

used, i t  p r e s e n t s  o t h e r  p o t e n t i a l  env i ronmenta l  problems. C i r c u l a t i o n  c o u l d  

be improved t o  some e x t e n t  by making c i r c u l a t i o n  c u t s  t h r o u g h  o l d  d i s p o s a l  

a r e a s .  A s p e c i f i c  p r o j e c t  proposed was t o  remove t h e  s i l l  a l o n g  t h e  B i g  Bend 

c h a n n e l  w h i l e  t h e  channel  i s  b e i n g  deepened. 

Lass o f  marsh h a b i t a t .  Marsh h a b i t a t  has been l o s t  o r  a l t e r e d  i n  t h e  .-.------- 
s a r e s u l t  o f  a number o f  development a c t i v i t i e s .  D i r e c t  l o s s e s  have 

f rom bu lkhead ing ,  f i l l  o p e r a t i o n s ,  and channel c u t s  t h r o u g h  t h e  

H a b i t a t  a l t e r a t i o n s  may have r e s u l t e d  f r o m  changes i n  wa te r  q u a l i t y  

i t o - c o n t r o l  measures. The e f f e c t s  o f  t hese  changes on popu la-  

n a t i v e  i s  t o  a v o i d  d redg ing ,  c h a n n e l i z i n g ,  d i k i n g ,  f i l l i n g ,  o r  

d redged m a t e r i a l  i n  marshes. The obv ious  c o n s t r a i n t  i s  t h e  l a c k  

s i t e s ,  Many of t h e  above p o i n t s  concern ing  l o s s  o f  

e  m i t i g a t i o n  a l s o  a p p l y  t o  mangrove f o r e s t  h a b i t a t .  



Loss o f  nearshore  s u b l i t t o r a l  h a b i t a t .  A number o f  f a c t o r s  may be 

c o n t r i b u t i n g  t o  t h e  l o s s  o f  nea rshore  s u b l i t t o r a l  communi t ies such as  seagrass 

beds.  These i n c l u d e  d r e d g i n g  and d i  sposal  o f  dredged m a t e r i a l ,  s i  1  t a t i o n  and 

t u r b i d i t y ,  degraded w a t e r  q u a l i t y ,  and r e c r e a t i o n a l  b o a t i n g .  Because many o f  

t hese  f a c t o r s  were p r e v i o u s l y  d iscussed,  p a r t i c i p a n t s  l i m i t e d  d i s c u s s i o n s  o f  

m i t i g a t i o n  a1 t e r n a t i v e s  t o  those  a s s o c i a t e d  w i t h  d r e d g i n g  and d i s p o s a l  o f  

dredged m a t e r i a l .  Aga in ,  t h e  obv ious  m j t i g a t i o n  measure i s  t o  a v o i d  dredge, 

d i s p o s a l ,  o r  f i l l  o p e r a t i o n s  i n  these  areas.  P l a n t i n g  seagrass i n  d i s t u r b e d  

areas was suggested as a  measure t o  r e c t i f y  impacts ,  b u t  s i m i l a r  p r o j e c t s  i n  

o t h e r  bays have been o n l y  m a r g i n a l l y  s u c c e s s f u l .  A l s o ,  t h e r e  were ques t i ons  

r a i s e d  as  t o  whether  c u r r e n t  wa te r  q u a l i t y  and t u r b i d i t y  c o n d i t i o n s  i n  t h e  bay 

wou ld  p r e c l u d e  seagrass s u r v i v a l  even i f  v i a b l e  techn iques  were found t o  

e s t a b l i s h  seagrass i n i t i a l  l y .  

MEASURES TO COMPENSATE FOR UNAVOIDABLE IMPACTS 

P a r t i c i p a n t s  approached t h i s  aspec t  o f  t h e  workshop i n  t h r e e  s teps.  

F i r s t ,  t h e y  l i s t e d  t h e  ma jo r  h a b i t a t s  i n  t h e  Tampa Bay area,  t h e i r  genera l  

h i s t o r i c  t r e n d s  (where p o s s i b l e  i n  te rms o f  b o t h  q u a n t i t y  and q u a l i t y ) ,  and 

t h e i r  expec ted  f u t u r e  t r e n d s .  Second, t h e y  i d e n t i f i e d  t h e  most  i m p o r t a n t  o f  

t hese  h a b i t a t s  i n  terms o f  d e s i r a b i l i t y  o f  p r e s e r v a t i o n  and enhancement, 

p a r t i a l l y  on t h e  b a s i s  o f  t h e  h i s t o r i c  and expec ted  f u t u r e  t r e n d s .  F i n a l l y ,  

t h e y  d i s c u s s e d  measures t o  compensate f o r  unavo idab le  impacts  t o  these  

i m p o r t a n t  h a b i t a t s ,  t h e  expected r e s u l t s  o f  t h o s e  measures, and c r i t e r i a  f o r  

assess ing  t h e i r  app l  i c a b i  1 i t y .  

& o r t a n t  H a b i t a t s  

The h a b i t a t s  and t r e n d s  i d e n t i f i e d  b y  workshop p a r t i c i p a n t s  a r e  shown i n  

Tab le  3, a l o n g  w i t h  some genera l  reasons f o r  t h e  h i s t o r i c  and expected f u t u r e  

t r e n d s .  The h a b i t a t s  judged t o  be most i m p o r t a n t  i n  te rms  o f  p r e s e r v a t i o n  o r  

enhancement a r e  i d e n t i f i e d  w i t h  an "a." Severa l  v e g e t a t i v e  t y p e s  a r e  f u r t h e r  

subbi videb an t h e  bar i  s o f  t o c a t i o n  ( e .  g. , mangrave-i  s l  and vs.  mangrove-shore, 



Table 3. S t a t u s  and t r e n d  of h a b i t a t s  i n  t h e  Tampa Bay a r e a .  A 
( - )  i n d i c a t e s  d e c l i n i n g  a rea  o r  q u a l i t y ,  a  (+ )  i n d i c a t e s  inc reas ing  
a r e a  o r  q u a l i t y ,  and a  ( 0 )  i n d i c a t e s  s t a t i c  c o n d i t i o n s .  

Probable 
}lab-; t a t  H i  s t a r i c  Causes of Probable causes  of 

type  t r e n d  h i s t o r i c  t r e n d  f u t u r e  t r e n d  f u t u r e  t r e n d  

~ a r s h - s h o r e a  Area ( - )  Navigation devel-  Area (0 )  Regulation o f  
opment development 

Res iden t ia l  devel-  
opment 

Flood c a n t r a l  

Q u a l i t y  (-1 Reduced f r e s h -  Q u a l i t y  (-1 Reduced f r e s h -  
water inf lows water  inf lows 

~ a r s h - i  s ?  and" Area ( + )  Construct ion o f  Area (+)  c o n s t r u c t i o n  
spoi l i s  1 ands of spo i l  

i s l  ands 

Area ( - )  Erosion 
Sea l eve l  r i s e  

Mangrove- 
stlore a Area ( - )  Navigation devel-  Area ( 0 )  Regulation o f  

opmen t development 
R e s i d e n t i ~ l  devel-  

opment 
Flood c o n t r o l  

Qua1 i t y  ( - )  Red~rced f r e s h -  Qua1 i t y  ( - )  Reduced f r e sh -  
water i n f l o w s  water  inf lows 

Ditching f o r  Ditching f o r  
nasqui t o  con t ro l  mosqui t o  

con t ro l  

Area ( - 1  Devel a p n ~ e n t  Area (+ )  Construct ion 
o f  spo i l  
i s l  ands 

(Continued) 

Area (-)  Erosion 
Sea level r i  s e  



T a b l e  3. ( c o n t i n u e d )  

H a b i t a t  
t Y  Pe 

P robab le  
H i  s t o r i c  Causes o f  P r o b a b l e  causes o f  

t r e n d  h i s t o r i c  t r e n d  f u t u r e  t r e n d  f u t u r e  t r e n d  

Seagrass-a A r e a  (-1 Water  qua1 i t y  Area ( - )  Water  qua1 i t y  
shore  Dredge and f i  11 E r o s i o n  

( s m a l l e r  beds 
l e s s  s t a b l e )  

Seagrass- A r e a  (-) Water  q u a l i t y  A rea  (-) Water  qua1 i t y  
mi  dbaya Dredge and f i 1 1 E r o s i o n  

( s m a l l e r  beds 
l e s s  s t a b l e )  

O y s t e r  b a r s  A r e a  ( -? )  Dredge and f i l l  Area (0 )  R e g u l a t i o n  
S i  1 t a t i o n  

Q u a l i t y  (-) Water  q u a l i t y  
Urban r u n o f f  

Sand bo t tom-  A r e a  ( - )  Dredge and f i l l  A rea  (? )  
s u b t i d a l  Conve rs ion  t o  mud 

b o t t o m  due t o  
s i  1  t a t i o n  and 
decreased t i d a l  
f l u s h i n g  

Mud bo t tom-  A r e a  (+)  Conve rs ion  f r o m  Area ( 0  ,+) Con t i nued  
s u b t i d a l  sand b o t t o m  due s e d i m e n t a t i o n  

t o  s i l t a t i o n  o f  newly  
and decreased dredged a reas  
t i d a l  f l u s h i n g  

Q u a l i t y  ( -)  Poor w a t e r  c i r c u -  
l a t i o n  and d e p t h  

Sand bo t tom-  A r e a  (+) C o n s t r u c t i o n  o f  Area (-1 R i p r a p p i  ng 
i n t e r t i d a l  causways and 

spo i  1 i s l a n d s  

A r e a  (-1 Dredge and f i l l  

(Con t i nued )  



Table  3. ( con t inued)  

Probable 
H a b i t a t  H i s t o r i c  Causes of Probable causes  of 

t y  P@ t r e n d  h i  s t o r i c  t r e n d  f u t u r e  t r e n d  f u t u r e  t r e n d  

Mud bottom- Area (+) Reduced c i r c u l a -  Area (0 )  Regulation of 
i n t e r t i d a l  t i o n  and res iden-  development 

t i a l  canal 
c o n s t r u c t i o n  

Area (-) Dredge and f i l l  

Open water  Area (-)  Reduced t i  da 1 Area ( 0 )  No f u r t h e r  
p r i  sm due t o  c o n s t r u c t i o n  
skyway 

Q u a l i t y  ( - )  Water q u a l i t y  Qua l i ty  (-)  Urbanizat ion 

T i d a l  creek- Area (-)  and Channel i z a t i o n  Area ( O ? )  
euryhal  ined  qua1 i t y  (,-) Flood c o n t r o l  

Dredge and f i  l l  Qua1 i t y  ( - )  Increased 
Exot ic  s p e c i e s  f reshwate r  

invasion withdrawal s  

T i d a l  creek-  Area ( - )  and Channe l iza t ion  Area (O?) Rotary d i t c h i n g  
s t e n o h a l i n e  q u a l i t y  ( - )  Flood c o n t r o l  

Dredge and f i l l  
Exot ic  s p e c i e s  

invasion 

Live bottom-a Area (-1 Dredge and f i l l  Area ( 0 )  Regulation 
s u r y h a l  i ne 

Qua 1 i t y  (-)  Turbi di  t y  Qua1 i t y  ( -1 T u r b i d i t y  

bi ve bottom- Area (-1 Dredge and f i f  1 Area (Of Regulation 
s t e n a h a l i n e  

Qua1 i t y  (-)  T u r b i d i t y  Qua? i t y  ( - f  T u r b i d i t y  

E s t u a r i n e  Area ( - )  Dredge and f i  11 Area ( 0 )  Regulation 
beach-shore Bul kheadi ng 

(Continue?) 



Table  3 .  (concluded)  . 

Probable 
H a b i t a t  Hi s t o r i c  Causes of Probable c a u s e s  of 

t Y  Pe t r e n d  h i  s t o r i c  t r e n d  f u t u r e  t r e n d  f u t u r e  t r e n d  

E s t u a r i n e  Area (+) Cons t ruc t ion  of Area (+) Cons t ruc t ion  
beach-i s l  and spoi 1 i s l  ands  of spoi  1  

i s l  ands  

Area (-) Erosion 

Q u a l i t y  (-) Human a c c e s s  
Exot ic  s p e c i e s  . 

invasion 

D r i f t  a l g a e  

High marsh 

Area (+) and E u t r o p h i c a t i o n  Area (+) and Eut roph ica t ion  
q u a l i t y  ( - )  q u a l i t y  (-) 

Area (-)  Ease of deve l -  Area (-) Ease o f  deve l -  
opment opmen t 

Lack c f  r e g u l a t i o n  Lack of regu- 
l a t i o n  

Di tch ing  f o r  
mosquito 
c o n t r o l  

- - - --  - 

a ~ d e n t i f i e d  by p a r t i c i p a n t s  a s  an impor tan t  h a b i t a t .  



seagrass-midbay vs ,  seagrass-shore)  . These d i s t i n c t i o n s  were made because t h e  

same v e g e t a t i v e  t y p e  can p r o v i d e  h a b i t a t  f o r  a  d i f f e r e n t  f auna l  assemblage, O r  

b e t t e r  h a b i t a t  f o r  a  s i m i l a r  fauna l  assemblage, depending on l o c a t i o n .  For  

examp le ,  mangrove-i  s l a n d  communi t i e s  p r o v i d e  b e t t e r  h a b i t a t  f o r  c o l o n i a l  

n e s t i n g  b i r d s  t h a n  do mangrove communi t ies a s s o c i a t e d  w i t h  t h e  shore o f  t h e  

b a y  because o f  d i f f e r e n c e s  i n  p r e d a t i o n  and human d i s t u r b a n c e ,  S u b t i d a l  and 

i n t e r t i d a l  sand and mud bot toms a r e  d i s t i n g u i s h e d  f o r  s i m i l a r  reasons,  as  a r e  

e u r y h a l i n e  and s t e n o h a l i n e  t i d a l  c reeks  and l i v e  bo t toms.  The i n f o r m a t i o n  i n  

T a b l e  3 s h o u l d  be cons ide red  n e i t h e r  d e f i n i t i v e  n o r  e x h a u s t i v e  a t  t h i s  t i m e ;  

r a t h e r ,  i t  s h o u l d  be cons ide red  a  p r e l i m i n a r y  e f f o r t  t h a t  can and shou ld  be  

expanded  and improved as  a d d i t i o n a l  i n f o r m a t i o n  becomes a v a i l a b l e .  

M i  t i g a t i o n  - o p t i o n s  

A l t e r n a t i v e  measures t h a t  may be u s e f u l  i n  compensating f o r  l o s s e s  o f  t h e  

m o s t  i m p o r t a n t  h a b i t a t  t y p e s  a r e  shown i n  Tab le  4 .  The remainder  o f  t h i s  

s e c t i o n  d e s c r i b e s  some o f  t h e  o p p o r t u n i t i e s  and s p e c i f i c  c o n s t r a i n t s  

a s s o c i a t e d  w i t h  t hese  o p t i o n s .  I n  a d d i t i o n ,  p a r t i c i p a n t s  i d e n t i f i e d  s e v e r a l  

g e n e r a l  c o n s t r a i n t s  t h a t  a r e  a p p l i c a b l e  t o  a l l  o r  most o f  t h e  o p t i o n s .  

1) Cost :  Many o f  t h e  o p t i o n s ,  e s p e c i a l l i /  t hose  r e q u i r i n g  heavy equ ip-  

ment t o  move m a t e r i a l s ,  w i l l  be expens ive .  Cost  w i l l  t h u s  be an 

i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  f e a s i b i l i t y .  

2) L i f e  span: The d e s i r a b i l i t y  o f  any o p t i t t 9 i  i s ,  i n  p a r t ,  a  f u n c t i o n  

o f  t h e  expected l i f e  span o f  t h e  r e s u l t i n ?  h a b i t a t .  P r e s e r v a t i o n  i n  

p e r p e t u i t y  i s  t h e  u l t i m a t e  g o a l .  Any o f  t h e  o p t i o n s  wou ld  t h e r e f o r e  

be more d e s i r a b l e  and shou ld  be c o n s i d e r e d  f i r s t  on l a n d s  a l r e a d y  i n  

p u b l i c  ownership o r  on l ands  where t h e r e  i s  an o p p o r t u n i t y  t o  a c q u i r e  

f e e  t i t l e  i n t e r e s t  o r  a  long- te rm easement. 

3) Maintenance:  Many o f  t h e  o p t i o n s  wou ld  r e q u i r e  maintenance (e .g . ,  

c o n t r o l  o f  e r o s i o n ,  c o n t r o l  of e x o t i c  spec ies  i n v a s i o n )  f o r  some 

p e r i o d  o f  t i m e  beyond imp lemen ta t i on .  Maintenance requ i remen ts  

s h o u l d  be c o n s i d e r e d  i n  t h e  i n i t i a l  p l a n n i n g .  



T a b l e  4. M i t i g a t i o n  o p t i o n s  f o r  t h e  most  i m p o r t a n t  h a b i t a t s  i n  
t h e  Tampa Bay a rea .  

H a b i t a t  t y p e  Op t ions  

F i  11 submerged bo r row p i t s  
C o n s t r u c t  marsh a l o n g  a r t i f i c i a l  s h o r e l i n e ,  

near  mouths o f  c h a n n e l i z e d  t i d a l  c reeks ,  
o r  nea r  s to rmwate r  o u t f a l l  s  

C o n s t r u c t  marsh f o r  e r o s i o n  c o n t r o l  a l o n g  
c h a n n e l i z e d  streams and t i d a l  c reeks  

C o n s t r u c t  marsh b y  removing open, und i  ked 
s p o i l  o r  l o w e r i n g  e l e v a t i o n  o f  up lands 

Remove f l o o d  c o n t r o l  d i k e s  a l o n g  channe l i zed  
streams 

Marsh- i  s l  and C o n s t r u c t  i s l a n d s  u s i n g  dredged m a t e r i a l s  

C o n s t r u c t  i s l a n d s  u s i n g  dredged m a t e r i a l s  
S t a b i l i z e  e x i s t i n g  i s l a n d s  

A l l  o p t i o n s  shown f o r  marsh-shore 
Remove s p o i l  p i l e s  f r o m  a reas  d i t c h e d  f o r  

mosqu i to  c o n t r o l  

Seagrass-shore Fund b a s i c  r e s e a r c h  

Seagrass-midbay Fund b a s i c  r e s e a r c h  

T ida l  c r e e k s - e u r y h a l i n e  R e s t o r e  a l t e r e d  t i d a l  c reeks  
Conver t  d i t c h e s  t o  more n a t u r a l  t i d a l  

c r e e k s  

L i v e  bot tom-euryha l  i ne C o n s t r u c t  a r t i f i c i a l  r e e f s  and o t h e r  h a r d  
bot toms 



4 )  Publ ic  acceptance: Some a l t e r n a t i v e s  and loca t ions  t h a t  a r e  other-  

wise f e a s i b l e  may need t o  be r e j ec t ed  simply because of lack of 

pub1 i c  acceptance, Educational programs may be useful in  overcoming 

t h i s  obs tac le .  

5) Monitoring: The success of the mit igat ion ac t ion  needs t o  be 

monitored t o  a s s e s s  i f  t h e  a f f ec t ed  h a b i t a t  i s  funct ioning according 

t o  t he  goals  s t a t e d  in t he  i n i t i a l  planning. Spec i f i c  goals  regard- 

ing biological  and physical charac te r i  s t i c s  expected in  the f ina l  

h a b i t a t  should be s t a t ed  a s  shouad t h e  time needed f o r  them t o  

occur .  

Marsh-shore. Several oppor tuni t ies  fo r  c rea t ing  marsh around the shore- ---- 
l i n e  of Tampa Bay were i d e n t i f i e d .  The f i r s t  involves use of spoi l  material  

t o  f i l l  e x i s t i n g  borrow p i t s ,  followea (probably) by a r t i f i c i a l  revegetat ion.  

Such p i t s  a r e  of ten  anaerobic on the  bottom, a t  l e a s t  a t  some periods during 

the  yea r ,  and thus  a r e  not present ly  very important h a b i t a t s .  S i t e s  t h a t  a r e  

not  being used f o r  naviga t ion ,  a r e  adjacent  t o  the  shore l ine ,  near a source of 

f reshwater  runoff ,  and a r e  c lose  t o  a supply of dredged mater ial  of appropriate  

q u a l i t y  a r e  prefer red .  Appropriate qua l i t y  dredged mater ial  probably means 

cons t ruc t ion  grade sand and rock. There i s  some p o s s i b i l i t y ,  however, tha t  

l e s s e r  qua1 i t y  mater ial  could be used i n  the bottom of such p i t s ,  followed by 

a cap o f  b e t t e r  q u a l i t y  ma te r i a l .  There a r e  questions a s  t o  whether mater ia l s  

used i n  t h i s  manner would remain segregated,  o r  whether "soupy" bottom material  

might be disp laced  when t h e  top l aye r  i s  added. Although answers t o  these 

qucs t ians  a r e  not present ly  a v a i l a b l e ,  s imi l a r  layering techniques have been 

used succesl ; ful ly  on upland disposal s i t e s .  Regardless of t h e  technique used, 

law energy loca t ions  a r e  l i k e l y  t o  be preferab le  i n  order  t o  minimize problems 

w l t h  euntainment and e ros ion .  A1 though t h i s  option i s  t echn ica l ly  f e a s i b l e ,  

and perhaps even highly d e s i r a b l e  in o f f e r ing  a mechanism f o r  simul taneously 

d i s p o s i n g  o f  spoi l  and c rea t ing  h a b i t a t ,  the oppor tun i t i e s  a r e  not l a rge ,  

perhaps numbering only h a l f  a dozen i n  t h e  e n t i r e  bay. 
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Sui t ab le  qua1 i t y  spoi 1 mater ial  could a1 so be - used t o  cons t ruc t  marsh 

along a r t i f i c i a l  shore l ine  o r  near t h e  mouths of channelized t i d a l  c reeks  and 

stormwater o u t f a l l s .  This option would use t h e  spoi l  t o  r a i s e  t h e  e leva t ion  

of (presumably) 1 e s s  d e s i r a b l e  bay bottom. Marsh 1 ocated near stormwater 

o u t f a l l  s  and channel i  zed t i d a l  creeks would 1 i  kely remove some pol 1 u t an t s  , 
although maintenance would be required t o  prevent blockage of storm d r a i n s  by 

vegeta t ion .  Opportuni t ies  f o r  implementing t h i s  opt ion a r e  probably few and 

a r e  l i k e l y  t o  be f u r t h e r  l imi t ed  by p o l i t i c a l  and soc ia l  c o n s t r a i n t s .  

The banks of channelized streams and t i d a l  c reeks  o f f e r  another  oppor- 

t u n i t y  f o r  marsh cons t ruc t ion .  This opt ion would provide two d i r e c t  bene f i t s :  

h a b i t a t  improvement and erosion c o n t r o l .  However, i t  i s  not l i k e l y  t o  allow 

f o r  disposal  of dredged ma te r i a l .  On t he  con t r a ry ,  add i t i ona l  mater ial  requir-  

ing disposal  might be c rea ted  because of t he  neces s i ty  of grading banks t o  a 

l e s s e r  s lope .  Opportuni t ies  f o r  implementing t h i s  opt ion a r e  probably l a rge  

in a 1 i nea r  sense,  bu t  t he  t o t a l  acreage i s  l i k e l y  t o  be small .  

Disposal of mater ial  i s  a l s o  a cons t r a in t " in  removing o ld ,  open, undiked 

spoi l  p i l e s  o r  i n  lowering the  e leva t ion  of uplands t o  c r e a t e  a r e a s  s u i t a b l e  

f o r  marsh. In the  case of uplands, e x i s t i n g  h a b i t a t  and economic values must 

a l s o  be considered. Acquisi t ion of  s u i t a b l e  a r e a s  can be expensive, and 

e x i s t i n g  h a b i t a t  values must be weighed aga ins t  the  h a b i t a t  value of t h e  marsh 

t h a t  i s  t o  be c rea ted .  In a geographic sense,  oppor tun i t i e s  f o r  implementing 

t h i s  option a r e  probably r e l a t i v e l y  numerous, bu t  perhaps somewhat constrained 

by the  need t o  l oca t e  marshes in  a r e a s  where t h e r e  i s  t i d a l  in f luence .  

In addi t ion  t o  c r ea t ing  new marsh, t h e r e  a r e  a l s o  l imi ted  oppor tun i t i e s  

t o  improve t h e  qua l i t y  of e x i s t i n g  marshes (and mangroves) by removing f lood 

cont ro l  d ikes  along channelized streams. New marsh could be c rea t ed  in  place 

of d i k e s ,  and the  addi t iona l  f reshwater  inflow t o  e x i s t i n g  marshes would 

reduce s a l i n i t y  and thereby enhance t h e i r  p roduct iv i ty  and u t i  1 i t y  a s  nursery 

a reas .  This  opt ion would be e a s i e r  t o  implement in  cases  where t6e dikes  a r e  

d i r e c t l y  connected t o  t h e  shore;  otherwi se  barge-mounted equipment would be 

necessary.  Other c o n s t r a i n t s  include disposal  of t h e  mater ial  r e s u l t i n g  from 



d i k e  removal ,  d i f f i c u ?  ty o f  maintenance once t h e  berm i s  removed, and l o s s  o f  

some r e c r e a t i o n  access now provided by  c e r t a i n  d i k e s .  

Marsh- i  --- s l a n d .  T h e  workshop d i d  n o t  s p e c i f  i c a l  l y  c o n s i d e r  t h e  cons t ruc -  

t i o n  o f  i s l a n d  marshes a s  a  compensation measure. I t  i s  w e l l  e s t a b l i s h e d  t h a t  

such h a b i t a t s  can be c r e a t e d ,  g i v e n  p r o p e r  d e s i g n  and a  supp ly  o f  a p p r o p r i a t e  

qua1 i t y  s p o i  1 m a t e r i a l .  I t  i s  p o s s i b l e ,  however, t h a t  a v a i l a b l e  s p o i l  m a t e r i a l  

i s  b e t t e r  used f o r  c o n s t r u c t i o n  o f  mangrove i s l a n d s  (see below) and t h a t  marsh 

c o n s t r u c t i o n  shou ld  be c o n s i d e r e d  o n l y  as  a  success iona l  p r e c u r s o r  i n  t h i s  

p rocess .  

Man_grove-island. .- Exper ience  t o  d a t e  i n d i c a t e s  t h a t  c o n s t r u c t i o n  o f  man- 

g rove  i s l a n d s  i s  a  f e a s i b l e  m i t i g a t i o n  a1 t e r n a t i v e  when good qua1 i t y  dredged 

m a t e r i a l  i s  used w i t h  p r o p e r  d e s i g n  and c o n s t r u c t i o n  techn iques .  Such i s l a n d s  

p r o v i d e  u s e f u l  n e s t i n g  h a b i t a t  f o r  a  v a r i e t y  o f  c o l o n i a l  b i r d s .  V e g e t a t i o n  i s  

u s u a l l y  e s t a b l i s h e d  by p l a n t i n g  S p a r t i n a  and then  e i t h e r  p l a n t i n g  mangroves i n  

t h e  e s t a b l i s h e d  - S p r t i n a  o r  a l l o w i n g  n a t u r a l l y  produced mangrove s e e d l i n g s  t o  

i nvade  and e v e n t u a l l y  r e p l a c e  t h e  S p a r t i n a .  S ince  mangroves r e q u i r e  a  f a i r l y  

s t a b l e  s u b s t r a t e ,  l o w  e n e r g y  s i t u a t i o n s  a r e  p r e f e r r e d  u n l e s s  s t a b i  1  i z a t i o n  i s  

i n c l u d e d  a s  p a r t  o f  t h e  d e s i g n .  The p o t e n t i a l  f o r  b l o c k i n g  t i d a l  f l o w  may 

a l s o  be a  c o n s t r a i n t  i n  te rms  o f  l o c a t i n g  s u i t a b l e  s i t e s .  In a d d i t i o n ,  i s l a n d s  

shou ld  be c o n s t r u c t e d  w i t h  a  su r round ing  b a r r i e r  o f  f a i r l y  deep (perhaps 6 f t) 

w i l t e r  t o  p r e v e n t  access  b y  p r e d a t o r s .  P o s t - c o n s t r u c t i o n  management needs 

i n c l u d e  c o n t r o l  o f  human access and c o n t r o l  o f  e x o t i c  spec ies  o f  v e g e t a t i o n .  

Small i s l a n d s  ( e . g . ,  10 t o  30 ac res )  c l o s e  t o  e x i s t i n g  n e s t i n g  c o l o n i e s  may be 

p r e f e r a b l e  i n  some eases .  The e x t e n t  b f  t h e  o p p o r t u n i t y  f o r  c r e a t i n g  such 

i s l a n d s  i s  unknown a t  t h i s  t i m e .  The key q u e s t i o n  i s  whether  a d d i t i o n a l  

n e s t i n g  h a b i t a t  w o u l d  b e  used by c o l o n i a l  b i r d s  o r  whether some o t h e r  r e s o u r c e  

i s  l i m i t i n g  t h e i r  p o p u l a t i o n s .  

A second m i t i g a t i o n  o p t i o n  i n v o l v e s  s t a b i l i z a t i o n  o f  e x i s t i n g  i s l a n d s  

(e ,g , ,  F i s h  Hook ~ p o i l  I s l a n d ) .  T h i s  wou ld  have d u a l  b e n e f i t s :  i n c r e a s i n g  

t h e  p r o b a b i l i t y  t h a t  v e g e t a t i o n  wou ld  succeed t o  mangroves and, s i n c e  these  

i s l a n d s  a r e  o f t e n  l o c a t e d  n e x t  t o  s n i p p i n g  channe ls ,  r e d u c i n g  e r o s i o n  i n  areas 

where ma i rrtendnce dredging i S r e q u i r e d .  



Mangrove-shore. A11 op t i ons  d iscussed f o r  s h o r e l i n e  marsh c o u l d  a l s o  be 

used t o  c r e a t e  o r  enhance t h e  q u a l i t y  o f  s h o r e l i n e  mangrove communit ies. An 

a d d i t i o n a l  c o n s t r a i n t ,  though, i s  t h a t  mangroves on shore a re  much more 

suscep t i b l e  t o  f r e e z i n g .  

An a d d i t i o n a l  o p t i o n  i n v o l v e s  improv ing t he  qual  i t y  o f  mangrove h a b i t a t  

b y  removing s p o i l  p i l e s  f rom areas d i t c h e d  f o r  mosqui to c o n t r o l .  Whi le  t h i s  

o p t i o n  cou ld  p o t e n t i a l l y  be a p p l i e d  t o  ex tens ive  areas, a p p l i c a t i o n s  may be 

l i m i t e d  by eng ineer ing  f e a s i b i l i t y .  Recent ly  developed r o t a r y  d i t c h i n g  

technology may prove u s e f u l  i n  t he  f u t u r e .  

Seagrass-shore and seagrass-midbay. A l though t h e r e  was s t r ong  agreement 

t h a t  seagrasses c o n s t i t u t e  one o f  t h e  most impor tan t  h a b i t a t s  i n  Tampa Bay, 

p a r t i c i p a n t s  a l s o  agreed t h a t  t h e r e  a re  p r e s e n t l y  no v i a b l e  r e s t o r a t i o n  

techniques a v a i l a b l e  f o r  Tampa Bay. Lack o f  such techniques i s  p r i m a r i l y  a  

r e s u l t  of poor  unders tanding o f  t h e  bas i c  causes o f  seagrass d e c l  i n e  ( e - g .  , 
water  qual  i t y  , phys i ca l  damage by boats) .  Some o f  t h e  p a r t i c i p a n t s  recommended 

t h a t  f und ing  f o r  research i n  these areas be cons idered as a  m i t i g a t i o n  op t i on .  

Once t h e  b a s i c  causes of  seagrass d e c l i n e  a r e  b e t t e r  understood, t h e r e  w i l l  

l i k e l y  be f a i r l y  widespread suppor t  f o r  m i t i g a t i o n  op t i ons  d i r e c t e d  a t  those 

causes, as w e l l  as f o r  r e s t o r a t i o n  e f f o r t s  if v i a b l e  techniques can be 

developed. 

T i d a l  creeks-euryhal  i n e .  Res to ra t i on  o f  a1 t e r e d  t i d a l  c reeks i s  an 

o p t i o n  t h a t  o f f e r s  an oppo r t un i t y  t o  improve a  h a b i t a t  t h a t  may be c r i t i c a l  t o  

c e r t a i n  species (e.g. ,  snook). T h i s  o p t i o n  would r e q u i r e  removing s p o i l  p i l e s  

t o  reopen o r i g i n a l  meanders w h i l e  l e a v i n g  s t r a i gh tened  channels f o r  f l o o d  

c o n t r o l  and nav iga t i on .  Regrading, r e p l a n t i n g ,  and removing e x o t i c  vege ta t i on  

m igh t  be necessary i n  some cases. Disposal  o f  s p o i l  would a l s o  be a  c o n s t r a i n t  

i n  c e r t a i n  areas. Oppo r tun i t i e s  f o r  implement ing t h i s  o p t i o n  may be l a r g e  i n  

a  1 i n e a r  sense, b u t  t h e  t o t a l  acreage i n v o l v e d  i s  1 i k e l y  t o  be smal l .  

s  cou ld  l i k e l y  be used t o  conver t  d i t c h e s  t o  more n a t u r a l  

s t r a i n t s  i n v o l v e d  would be s i m i l a r  t o  those f o r  r es to ra -  

t i o n  o f  n a t u r a l  creeks, b u t  t h e  o p p o r t u n i t i e s  a re  a p t  t o  be fewer.  
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L i v e  b o t t o m - e u r y h a l i n e .  M i t i g a t i o n  o p t i o n s  i n v o l v i n g  c r e a t i o n  o f  l i v e  

bo t tom h a b i t a t s  r e c e i v e d  l i t t l e  a t t e n t i o n  a t  t h e  workshop. However, i t  i s  

w e l l  e s t a b l i s h e d  t h a t  such h a b i t a t s  can be c r e a t e d  and, i n  f a c t ,  some a r t i f i -  

c i a l  r e e f s  a l r e a d y  e x i s t  i n  t h e  bay. Should i t  be deemed d e s i r a b l e  t o  c r e a t e  

a d d i t i o n a l  l i v e  bot toms,  t h e  b i g g e s t  c o n s t r a i n t  w i l l  l i k e l y  be c o m p e t i t i o n  f o r  

s u p p l i e s  o f  s u i t a b l e  c o n s t r u c t i o n  m a t e r i a l .  

O t h e r .  I n  a d d i t i o n  t o  t h e  above o p t i o n s  r e l a t e d  t o  s p e c i f i c  i m p o r t a n t  

h a b i t a t s ,  p a r t i c i p a n t s  b r i e f l y  d i s c u s s e d  s e v e r a l  o t h e r  measures t h a t  may be 

u s e f u l  under some c i r cums tances .  Flow improvement f a c i l i t i e s  such a s  c u t s ,  

c u l v e r t s ,  and one-way ga tes  may be u s e f u l  i n  i m p r o v i n g  c i r c u l a t i o n  p a t t e r n s  i n  

c e r t a i n  a reas .  General  w a t e r  q u a l i t y  problems c o u l d  be addressed t h r o u g h  

measures i n v o l v i n g  improved sewage t r e a t m e n t ,  e r o s i o n  c o n t r o l ,  and improved 

h a n d l i n g  o f  s tormwaters  (e .g . ,  sediment t r a p s )  and o t h e r  n o n p o i n t  sources o f  

p o l l u t i o n .  Wh i le  measures such as these  a r e  n o t  u s u a l l y  r e l a t e d  d i r e c t l y  t o  

s p e c i f i c  development a c t i o n s ,  t h e y  may u l t i m a t e l y  p l a y  a  s i g n i f i c a n t  r o l e  i n  

r e s t o r i n g  t h e  q u a n t i t y  and q u a l i t y  o f  h a b i t a t s  i n  t h e  Tampa Bay a r e a  and 

shou ld  be promoted as good management p r a c t i c e s .  



DISCUSSION 

CONNECTION BETWEEN DEVELOPMENT ACTIONS AND MITIGATION MEASURES 

A r a t i o n a l  and f a i r  approach t o  m i t i g a t i o n  r e q u i r e s  a  connec t ion ,  on a  

q u a n t i t a t i v e  bas i s ,  between development a c t i o n s  and m i t i g a t i n g  ac t i ons .  The 

m i t i g a t i o n  p o l i c y  o f  t h e  U.S.  F i s h  and W i l d l i f e  Se rv i ce  (Federa l  Reg is te r  

1981) s t resses  t h e  estab l ishment  o f  connect ions i n  terms o f  h a b i t a t  va lue.  

A p p l i c a t i o n  o f  model ing approaches such as t h e  H a b i t a t  E v a l u a t i o n  Procedures 

(U.S. F i s h  and W i l d l i f e  Serv ice  1980) can p u t  t h e  e v a l u a t i o n  and a s s o c i a t i o n  

o f  p r o j e c t  impacts and m i t i g a t i n g  measures on a  q u a n t i t a t i v e  b a s i s .  

Several  problems and o p p o r t u n i t i e s  were d i  scussed a t  t h e  workshop concern- 

i n g  t h e  connect ions between c u r r e n t  and f u t u r e  development a c t i o n s  i n  Tampa 

Bay and t h e  assoc ia ted  m i t i g a t i o n  op t i ons .  

E f f e c t s  Assessment 

Most o f  t h e  d i scuss ion  a t  t h e  workshop concerned t h e  impor tance o f  h a b i t a t  

t ypes  (e.g. ,  i s l a n d  marsh o r  eu ryha l i ne  t i d a l  c reeks) .  A  l a c k  o f  knowledge 

concern ing spec ies -hab i ta t  r e l a t i o n s h i p s  i n  Tampa Bay may l i m i t  t h e  use o f  

h a b i t a t  requ i rements  o f  a  p a r t i c u l a r  species i n  t h e  e v a l u a t i o n  o f  p o s i t i v e  and 

nega t i ve  e f f e c t s  o f  t h e  proposed m i  t i g a t i o n  a c t i o n .  The H a b i t a t  Eva lua t i on  

Procedures used by t h e  U.S. F i s h  and W i l d l i f e  Se rv i ce  t o  e s t i m a t e  t h e  va lue  o f  

h a b i t a t  f o r  p a r t i c u l a r  species have n o t  been e x t e n s i v e l y  app? i e d  i n  es tua r i ne  

areas.  



Accurate and precise assessment of the effects of a particular development 

or mitigation action i n  Tampa Bay is further complicated by the importance of 

broad-sealo w a t e r  quality variables. Participants stressed the significance 

of water quality (turbidity and nutrient levels), both as an indicator of the 
currently degraded condition of tampa Bay and as a 1 imi hation on how much the 

system can bce Improved by aichionl; that do not improve water quality, Reduction 

of poi nt-source dd $charges (WORKSHOP RESULTS sect f on) was even suggested as a 
poasfblae compensatfng measure for unavojdable impacts. Not all of the water 

quality problems are due to recent actions. The location of facilities in 

eombi~ation w i t h  poor c4rculatfrsn, accumulation of nutrients from sewage 

dfscharge, and changes In sediment compositian and d.istributSon related to 
dredging rapreeQnt; a legacy from the past. Thus, it i s  difficult to assess 

the cantributlan raf any 1xpecSf9s: development acti~n to the overall problem. 
Furthermore, the  eantributinn of man) q f  the proposed port development actions 

may be small En rslitt4ion t o  the averall water quality problem. Although these 

Sssues compl2ci;te assessment a f  the e f f e c t s  s f  development: and mitigation 
a c t f s n s ,  they do net ellm4nate the need for mftlgatlon or for establishing a 
conrtaclisn Between dev@lopment actfans and the nature and extent of the 

The indivddurxi'ry small e f f e c t s  of: many sn~a f?  development actions can 
cnrrsbine to prodalce a aJgni f icant averal 'I change in the system. Appropriate 

mitigation for these small aetio~s can thus become as Smportant as mitigation 

fa.. zn small number iaf large dawetopment; acttans, Some partfcipants suggested 

t he  lampa Pa r t  A u t f ~ a r i t y  serve as a possible focal point far the development 

of  ai bay-wlde m l t i g a t i n n  plan for  small, Individual actions, A number of 

workshop partlripantr 3dentdf:ed the need for mftigation planning i n  Tampa Bay 

t a  encompass small ac&lun% so as to mlninaize their cumulative impact. Some of 

the conclcgpts sf island bbbgeograpky were discussed in the context of establish- 

i n g  m.linimcam k e v l s  a t  wh-ich certa-fn kinds of compensation or enhancement 

measurea mSghC be e f f e c t i v e ,  Reasonable habitat use often requires certain 

p a t c h  s f z e s  and configurationsv Thus, small mitigation actions for small 
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i n d i v i d u a l  development a c t i o n s  m igh t  b e t t e r  be combined i n t o  l a r g e r  m i t i g a t i o n  

p r o j e c t s  t o  be e f f e c t i v e .  

M i  t i  g a t  i o n  Bank ing 

The concept o f  m i t i g a t i o n  bank ing p rov i des  f l e x i b i l i t y  i n  t ime .  Under a  

m i t i g a t i o n  bank, compensating measures f o r  unavoidable impacts can be taken 

be fo re  t h e  development a c t i o n s  t h a t  w i l l  r e q u i r e  m i t i g a t i o n .  The approach o f  

combining m i t i g a t i o n  measures f rom many smal l  development a c t i o n s  ( i . e . ,  

" cumu la t i ve  m i  t i g a t i o n " )  c o u l d  i n v o l v e  a  m i t i g a t i o n  bank. M i  t i g a t i o n  bank ing 

was d iscussed  a t  t h e  workshop as a p o s s i b i l i t y  f o r  implement ing measures t h a t  

m igh t  r e q u i r e  a  r e l a t i v e l y  la rge-sca le ,  long- term e f f o r t  t o  be e f f e c t i v e .  

M i t i g a t i o n  bank ing i s  a  conceptual  s t r u c t u r e  i n  which such a  program cou ld  be 

developed i f  f l e x i b i l i t y  i n  t ime  i s  r e q u i r e d .  Such a  program would s t i l l  

i n c l u d e  e s t a b l i s h i n g  m i  t i g a t i o n  goa ls ,  assess ing e f f e c t s ,  and e s t a b l i s h i n g  

connec t ions  between e f f e c t s  o f  development a c t i o n s  and m i t i g a t i o n  a c t i o n s .  

M i  t i g a t i o n  Goals 

The goal  o f  most m i t i g a t i o n  a c t i v i t y  i s  t o  keep t h e  system as c l o s e  t o  

unchanged as p o s s i b l e  i n  terms o f  f i s h  and w i l d l i f e  and t h e i r  h a b i t a t .  Adverse 

impacts o f  development a re  t o  be avo ided o r  min imized and unavoidable  impacts  

a re  t o  be compensated. The goal o f  m i n i m i z i n g  change i s  c l e a r  and reasonable 

when t h e  resource  i s  impo r tan t  o r  un ique,  o r  when t h e  c u r r e n t  c o n d i t i o n  o f  t h e  

system i s  d e s i r a b l e ,  However, workshop p a r t i c i p a n t s  s t r o n g l y  expressed t h e  

view t h a t  t h e  c u r r e n t ,  degraded env i ronmenta l  s t a t u s  o f  Tampa Bay was n o t  

d e s i r a b l e  and needs t o  be enhanced. The genera l  m i t i g a t i o n  p o l i c y  o f  t h e  F i s h  

and W i  l d l  i f e  Se rv i ce  c l e a r l y  p r o v i d e s  t h e  f l e x i b i l i t y  o f  m i  t i g a t i o n  a c t i o n s  

in tended  t o  move t he  system towards some more d e s i r a b l e  s t a t e .  The problem i n  

genera l ,  and i n  Tampa Bay i n  p a r t i c u l a r ,  i s  t o  dec ide  what t h a t  more d e s i r a b l e  

s t a t e  i s  ( o r  what t h e  goal  i s ) .  T h i s  i s  p a r t i c u l a r l y  d i f f i c u l t  because any 

goal  except  t h e  c u r r e n t  c o n d i t i o n  i m p l i e s  making dec i s i ons  t h a t  some spec ies 

and h a b i t a t s  a r e  more impo r tan t  than  o the rs .  The p r ima ry  o b j e c t i v e  of t h e  

workshop r e p o r t e d  h e r e i n  was t o  i d e n t i f y  m i t i g a t i o n  op t i ons ,  Some of the 



d i s c u s s i o n s  a t  t h e  workshop concerned r e l a t i v e  v a l u e s  (e.g.,  i d e n t i f i c a t i o n  o f  

most i m p o r t a n t  h a b i t a t s ) .  However, a  f u l l  d i s c u s s i o n  and t h e  e s t a b l i s h m e n t  o f  

consensus on g o a l s  ( o r  c r i t e r i a  f o r  choos ing  among o p t i o n s )  were beyond t h e  

scope o f  t h e  meet ing .  

INFORMATION NEEDS 

The workshop d i d  n o t  a t t e m p t  a  s y s t e m a t i c  i d e n t i f i c a t i o n  o r  p r i o r i t i z a t i o n  

o f  i n f o r m a t i o n  needs, b u t  a  number o f  i n f o r m a t i o n  needs were no ted  d u r i n g  

d i s c u s s i o n s .  Many o f  t hese  have been d e s c r i b e d  i n  t h e  p reced ing  s e c t i o n s  i n  

c o n n e c t i o n  w i t h  spec i  f i c  mi  t i g a t i o n  o p t i o n s .  The i n f o r m a t i o n  needs can be 

g e n e r a l l y  grouped i n t o  two t y p e s :  assessment needs and b a s i c  s c i e n t i f i c  

unders tand ing .  

The assessment needs a r e  p r i m a r i l y  concerned w i t h  t h e  l o c a t i o n  and e x t e n t  

o f  development a c t i v i t i e s  and v a r i o u s  env i ronmenta l  resources .  These needs 

i n c l u d e  b e t t e r  i n f o r m a t i o n  on bathyrnetry and sediment compos i t i on ,  b e t t e r  

h a b i t a t  mapping (e .g . ,  l o c a t i o n  o f  v a r i o u s  communi t ies,  l o c a t i o n  o f  submerged 

bo r row p i t s  i n  t h e  bay ) ,  c l e a r e r  d e f i n i t i o n  o f  dredged m a t e r i a l  d i s p o s a l  

c a p a c i t i e s  and needs, and more d e t a i l e d  a n a l y s i s  o f  t h e  l o c a t i o n  o f  p o t e n t i a l  

development a c t i o n s  r e l a t i v e  t o  v a r i o u s  h a b i t a t s .  

Severa l  a reas  were i d e n t i f i e d  a s  need ing a d d i t i o n a l  b a s i c  s c i e n t i f i c  and 

e n g i n e e r i n g  unders tand ing .  The d e s i r a b i l i t y  o f  v a r i o u s  i s l a n d  c o n f i g u r a t i o n s ,  

t h e  e n g i n e e r i n g  t e c h n o l o g y  o f  secondary and t e r t i a r y  r e h a n d l i n g  o f  d redged 

m a t e r i a l ,  and c i r c u l a t i o n  p a t t e r n s  w i t h i n  t h e  bay were a l l  r a i s e d  as  i m p o r t a n t  

q u e s t i o n s ,  w i t h  some d i s c u s s i o n  about  t h e  s u f f i c i e n c y  o f  what i s  c u r r e n t l y  

known. The i m p o r t a n t  need f o r  r e s e a r c h  on t h e  b a s i c  eco logy  o f  seagrass i n  

Tampa Bay was a l s o  d i scussed .  P a r t i c i p a n t s  f e l t  t h a t  t h e  causes o f  seagrass 

d e c l i n e  i n  Tampa Bay a r e  n o t  w e l l  enough unders tood  t o  a l l o w  any c o n f i d e n c e  i n  

t h e  success o f  r e e s t a b l i s h m e n t  measures. f i n a l l y ,  t h e  b a s i c  sediment and 

n u t r i e n t  reg imes i n  t h e  bay are n o t  well unders tood;  p a r t f c i p a n t s  suggeste 

t h a t  b e t t e r  knowledge o f  t h e s e  budge ts  wou ld  a l l o w  a  c o n c e n t r a t i o n  of e f f o r t  

t h e  most i m p o r t a n t  aspec ts  o f  t h e  problem. 
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Although t h e  workshop d i d  n o t  focus on i d e n t i f y i n g  research  needs, some 

p a r t i c i p a n t s  recommended t h a t  t he  F i sh  and W i l d l i f e  Serv ice  cons ider  t h e  

a c q u i s i t i o n  o f  some o f  t h e  i n fo rma t i on  descr ibed  above as a p o s s i b l e  m i t i g a t i o n  

measure. The r e s u l t i n g  understanding cou ld  then be used t o  r e c t i f y  t h e  p r imary  

sources o f  t h e  problems r a t h e r  than focusing on h a b i t a t  replacement. Several 

r ep resen ta t i ves  o f  t h e  F i s h  and W i l d l i f e  Serv ice responded by  s t a t i n g  t h a t  t hey  

d i d  not ,  i n  genera l ,  cons ider  research t o  be app rop r i a te  m i t i g a t i o n  f o r  h a b i t a t  

l o s s .  

RELATIONSHIP OF MITIGATION TO ENVIRONMENTAL MANAGEMENT I N  TAMPA BAY 

The s i n g l e  s t ronges t  conc lus ion from the  workshop was t h a t  t he  env i ron-  

mental problems o f  Tampa Bay and app rop r i a te  c o r r e c t i v e  a c t i o n s  t ranscend t h e  

more l i m i t e d  quest ions o f  m i t i g a t i n g  c u r r e n t  and f u t u r e  p a r t  development 

ac t i ons .  The c u r r e n t  environmental  s t a t u s  o f  Tampa Bay was n o t  cons idered t o  

be acceptable by t h e  p a r t i c i p a n t s .  The need i s  f o r  a l a r g e r  e f f o r t  t o  develop 

and implement a r e s t o r a t i o n  and enhancement p l a n  f o r  Tampa Bay. A r e l a t e d  

need i s  f o r  a l o c a l  i n s t i t u t i o n  t o  t ake  a l ead  r o l e  i n  t he  r e s t o r a t i o n  e f f o r t .  

The Tampa P o r t  A u t h o r i t y  was suggested as a p o s s i b l e  candidate f o r  t h i s  l e a d  

r o l e  because o f  i t s  unique p o s i t i o n  as b o t h  a development and regulatory-owner 

agency. Some o t h e r  o rgan i za t i on  (e.g., Tampa Bay Regional P lanning Counci 1 )  

might  be more appropr ia te .  Regardless, t h e  need f o r  a comprehensive env i ron-  

mental management and r e s t o r a t i o n  p l a n  was c l e a r  a t  t h e  workshop. 

The i m p l i c a t i o n  f o r  the  F i sh  and W i l d l i f e  Serv ice  i s  t h a t  m i t i g a t i o n  

recommendations need t o  be compat ible w i t h  and c o n t r i b u t e  t o  accompl ishing t h e  

goa ls  o f  a l a r g e r  r e s t o r a t i o n  and enhancement e f f o r t .  P a r t i c i p a n t s  suggested 

t h a t  a con t inued  involvement o f  l o c a l  r ep resen ta t i ves  i n  ana l yz i ng  t h e  op t i ons  

developed a t  t h e  workshop would he lp  i n  t h i s  respec t .  
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1 6  Abstract (Limtt: 200 words) 

The r e s u l t s  o f  a workshop t o  i d e n t i f y  m i t i g a t i o n  op t i ons  f o r  t h e  e f f e c t s  o f  p o r t  
development and maintenance i n  Tampa Bay a r e  repor ted .  The types o f  m i t i g a t i o n  
were d i v i d e d  i n t o  two classes; 1) those which .reduce t h e  impacts o f  development 
act ions, and 2)  those t h a t  compensate f o r  unavoidable impacts.  Impacts assoc ia ted  
w i t h  var ious  types o f  development a c t i v i t i e s  were i d e n t i f i e d  and m i t i g a t i o n  op t i ons  
f o r  these were discussed. The h a b i t a t s  cons idered  i m p o r t a n t  f o r  f u n c t i o n i n g  of 
t h e  bay and those which have been most a f f e c t e d  by p a s t  development a c t i o n s  were 
suggested and h i s t o r i c  needs and p robab le  f u t u r e  t rends  i n  qua1 i t y  and area o f  
h a b i t a t  were discussed. M i t i g a t i o n  op t i ons  t o  p reven t  f u r t h e r  l o s s  i n  these 
h a b i t a t s  were proposed. A r e c o g n i t i o n  t h a t  t h e  env i ronmenta l  problems o f  Tampa 
Bay transcend those r e s u l t i n g  f rom p o r t  development and t h e  need f o r  an agency t o  
have responsi  b i  1 i ty f o r  address ing these problems was expressed. 

a )  Estuar ies,  Sea grasses, d redg i  ng, swamps 

b )  M i  t i g a t i o n ,  Tampa Bay, F l o r i d a ,  wet land,  dredge d i sposa l ,  marshes, mangroves, 
dredge s p o i l  i s l ands ,  t i d a l  creeks 
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