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CONVERSION FACTORS 

Fac to r s  f o r  convert ing U.S. customary u n i t s  t o  SI met r i c  u n i t s  are 
shown t o  four  s i g n i f i c a n t  f igu res .  

U.S. customary Multiply by SI metric  

3 
f t  /s (cubic f o o t  per 2.832 x 

3 m 1s (cubic meter per 
second) second) 

f t  ( f o o t )  3.048 x 10-I m (meter) 

m i  (mile) 1.609 lan (ki lometer)  
2 

m i  (square mile)  2.590 
2 km (square ki lometer)  

f t l m i  ( foo t  per mi le)  1.894 x lo-' m / h  (meter per 
k i lometer )  

i n  ( inch)  2.540 x 10'~ mm (mi l l imeter )  



GLOSSARY 

Some of t h e  t e c h n i c a l  terms used i n  t h i s  r e p o r t  a r e  d e f i n e d  h e r e  f o r  
convenience.  See Langbein and I s e r i  (1960) and Inter-Agency Committee on 
Water Resources (1966) f o r  a d d i t i o n a l  i n f o r m a t i o n  r e g a r d i n g  f lood- f requency  
a n a l y s i s  and a s s o c i a t e d  terminology.  

C o r r e l a t i o n  c o e f f i c i e n t  is a s t a t i s t i c a l  measure  of  t h e  d e g r e e  of  
l i n e a r  r e l a t i o n  between s e l e c t e d  v a r i a b l e s .  A v a l u e  o f  1 . 0  i s  p e r f e c t  
c o r r e l a t i o n  and a v a l u e  of  0 .0  i n d i c a t e s  no c o r r e l a t i o n .  

Discharge  i s  t h e  volume of  wa te r  (or  more b r o a d l y ,  t o t a l  f l u i d s ) ,  t h a t  * 

f lows p a s t  a g i v e n  p o i n t  w i t h i n  a s p e c i f i e d  p e r i o d  of  t i m e .  

Drainage a r e a  of a s t r eam a t  a s p e c i f i e d  l o c a t i o n ,  is t h a t  a r e a  mea- 
sured i n  a h o r i z o n t a l  p l a n e ,  which i s  enc losed  by a t o p o g r a p h i c  d i v i d e .  
Upstream from t h i s  s p e c i f i e d  l o c a t i o n ,  d i r e c t  s u r f a c e  r u n o f f  normal ly  
d r a i n s  by g r a v i t y  i n t o  t h e  s t r eam.  

Flood-frequency d i s t r i b u t i o n  i s  a g raph  o r  t a b l e  showing t h e  magni- 
tude  of f l o o d  t h a t  w i l l ,  on  t h e  a v e r a g e ,  be  equa led  o r  exceeded once 
w i t h i n  a s p e c i f i e d  number of y e a r s .  The U.S. G e o l o g i c a l  Survey u s e s  t h e  
log-Pearson Type I11 d i s t r i b u t i o n  f o r  f lood-frequency a n a l y s e s  a t  gaged 
s i t e s .  The d i s t r i b u t i o n  is d e s c r i b e d  by t h e  Water Resources  Counc i l  (1976).  

Flood-frequency r e l a t i o n s  a r e  g e n e r a l i z e d  r e l a t i o n s  developed f o r  
e s t i m a t i n g  t h e  magni tude and f requency  of f l o o d s  a t  ungaged si tes on 
s t r eams .  I n  t h i s  r e p o r t ,  a r e a l  f lood-frequency r e l a t i o n s  r e f e r  t o  r e l a -  
t i o n s  developed u s i n g  long-term s t reamflow d a t a  a v a i l a b l e  f o r  a l a r g e  
a r e a  of  w e s t - c e n t r a l  F l o r i d a .  Bas in  f lood-frequency r e l a t i o n s  ( n a t u r a l  
and d iked  c o n d i t i o n s )  r e f e r  t o  r e l a t i o n s  developed f o r  t h e  Myakka River  
s t u d y  a r e a  u s i n g  e s t i m a t e s  from t h e  a r e a l  r e l a t i o n s  we igh ted  w i t h  log-  
Pearson Type 111 d i s t r i b u t i o n s  f o r  Myakka River  s t r eamf low s t a t i o n s .  

Flood h e i g h t  i s  t h e  w a t e r - s u r f a c e  e l e v a t i o n  of a stream a t  f l o o d  
s t a g e  above a s e l e c t e d  datum p lane .  Mean s e a  l e v e l  datum p l a n e  of  1929 
i s  used i n  t h i s  s t u d y .  

Flood p r o f i l e s  provided i n  t h i s  r e p o r t  a r e  p l o t s  of w a t e r - s u r f a c e  
e l e v a t i o n  a t  f l o o d  s t a g e  v e r s u s  d i s t a n c e ,  measured i n  t h e  upst ream d i r e c -  
t i c n .  A p r o f i l e  shows c r e s t s  a long  t h e  s t u d y  r e a c h  f o r  f lood-peak di.s- 
cha rges  of s p e c i f i e d  r e c u r r e n c e  i n t e r v a l s .  

Manning's roughness  c o e f f i c i e n t ,  n,  i s  a measure of  channe l  boundary 
roughness  used w i t h  open channe l  f l o w  e q u a t i o n s .  T y p i c a l  v a l u e s  of rough- 
n e s s  a r e  t a b u l a t e d  f o r  a r a n g e  of  boundary c o n d i t i o n s  i n  Barnes  (1967).  
I n  s t u d i e s  such  a s  t h i s ,  roughness  c o e f f i c i e n t s  a r e  e s t i m a t e d  from a e r i a l  
photographs ,  a v a i l a b l e  s t r eamf low r e c o r d s  and f i e l d  s i t e  s u r v e y s .  



100-year f lood is  a flood t h a t  is expected t o  occur ,  on t h e  average, 
once every 100 yea r s ,  o r  has a  one percent chance of occurr ing each year .  
Percentage i s  determined by dividing one by t h e  recurrence  i n t e r v a l  and 
mul t ip ly ing  by 100. 

Recurrence i n t e r v a l  i s  the average i n t e r v a l  of time wi th in  which a 
flood of spec i f i ed  magnitude i s  expected t o  be equaled o r  exceeded a t  
l e a s t  once. 

Regression a n a l y s i s  i s  a s t a t i s t i c a l  technique used i n  f inding  the  
r e l a t i o n  between se l ec t ed  va r i ab le s .  In m u l t i p l e  r eg res s ion  ana lys i s ,  
t h e  va lue  of a  dependent v a r i a b l e  is determined from two o r  more indepen- 
dent v a r i a b l e s .  I n  t h i s  r e p o r t  flood-peak d ischarges  a r e  dependent va r i -  
a b l e s  and s e l e c t e d  bas in  parameters,  such a s  drainage a r e a ,  and stream 
length  and s lope ,  a r e  t h e  independent va r i ab le s .  Derived regress ion  equa- 
t i o n s  a r e  used i n  es t imat ing  t h e  magnitude of f loods  a t  ungaged s i t e s .  

Stage-discharge r a t i n g  i s  a  r e l a t i o n  descr ib ing  discharge a s  a  func- 
t i o n  of stream s t age .  Stage.-discharge r a t i n g s  a r e  empir ica l  r e l a t i o n s  
and a r e  normally developed using a c t u a l  f i e l d  measurements of s t age  and 
discharge.  

Stage-volume curve is a r e l a t i o n  descr ib ing  t h e  volume of water t h a t  
can be s to red  i n  a r e s e r v o i r  a s  a  func t ion  of r e s e r v o i r  s tage .  Stage- 
volume curves a r e  empir ica l  r e l a t i o n s  and may be determined by planimeter- 
ing d e t a i l e d  contour maps of t h e  s torage  s i t e .  

Standard e r r o r  of es t imate  - i s  a  measure of r e l i a b i l i t y  f o r  a  regres-  
s i o n  equat ion.  In  t h i s  r e p o r t ,  s tandard e r r o r  is given a s  an average 
percentage va lue  r ep resen t ing  t h e  average range about t h e  regress ion  re- 
l a t i o n  t h a t  inc ludes  about 68 percent  of a l l  r eg res s ion  da ta  poin ts .  

Step-backwater method is t h e  procedure used by t h e  U.S. Geolagical 
Survey t o  determine water-surface p r o f i l e s  along a stream reach. The 
method i s  based upon t h e  p r i n c i p l e  of conservat ion of energy between 
c ross  s e c t i o n s .  The technique is s imi l a r  t o  t h e  s tandard s t e p  method 
described by Chow (1959) and Posey (1950). 

Streamflow s t a t i o n  i s  a  p a r t i c u l a r  s i t e  on a  stream where systematic  
observa t ions  of gage he ight  and discharge a r e  obtained.  



MAGNITUDE AND FREQUENCY OF FLOODING ON THE 
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ABSTRACT 

Myakka River is a  c o a s t a l  stream t h a t  d r a i n s  approximately 550 square 
m i l e s  i n  southwest F lo r ida .  Under na tu ra l  condi t ions ,  Tatum Sawgrass, a  
l a r g e  depression,  served a s  a  f lood overflow a rea  f o r  t h e  upper pa r t  of 
the  Myakka River bas in .  A r ecen t ly  constructed (1974) d ike  system across  
t h e  lower p a r t  of Tatum Sawgrass has reduced previous ly  a v a i l a b l e  s torage,  
thereby a f f e c t i n g  downstream flooding.  

An evalua t ion  of t h e  e f f e c t s  of Tatum Sawgrass d ikes  on f looding indi-  
c a t e s  t h a t  flood-peak d ischarges  and f lood he ights  having recurrence i n t e r -  
v a l s  of up t o  25 yea r s  a r e  increased.  A s  a  r e s u l t ,  about 1,200 add i t iona l  
ac re s  along Myakka River main stem may be inundated during 2-year flood 
condi t ions .  Maximum e f f e c t s  include a  19 percent  increase  i n  flood-peak 
d ischarge  a t  S t a t e  Road 780 and a  0.8 foo t  increase  i n  flood height  near 
t h e  downstream end of the  study reach. 

Floods having recurrence  i n t e r v a l s  of 50 years  o r  g r e a t e r  w i l l  over- 
top d ikes  and t h e  s to rage  capaci ty  of Tatum Sawgrass w i l l  r e v e r t  t o  na tu ra l  
condi t ion  capac i ty .  

A s  p a r t  of t h e  eva lua t ion ,  diked condit ion f lood p r o f i l e s ,  having 
recurrence i n t e r v a l s  of 2 ,  5,  10, 25, 50, 100, 200, and 500 years  were 
determined f o r  t h e  non t ida l  p a r t  of a  45-mile reach of Myakka River main 
stem, Clay Gully, and Blackburn Canal. These da ta  i n d i c a t e  t h a t  Clay 
Gully f lood water w i l l  overflow embankments a t  S t a t e  Road 780 during the  
2-year f lood and w i l l  overflow the  bridge on S t a t e  Road 780 during the  
25-year f lood.  Myakka River f lood water w i l l  overflow embankments a t  
S t a t e  Road 72 and Border Road during 100-year f lood condi t ions  and a t  
S t a t e  Road 780 dur ing  500-year condit ions.  



INTRODUCTION 

I n c r e a s i n g  numbers of  u rban  and a g r i c u l t u r a l  developments  are b e i n g  
l o c a t e d  on w a t e r f r o n t  p r o p e r t y  i n  t h e  Myakka River  f l o o d  p l a i n .  Low-lying 
a r e a s  i n  and n e a r  t h e s e  developments  are s u b j e c t  t o  f r e q u e n t  and s e v e r e  
f l o o d i n g  because  of low topograph ic  r e l i e f ,  poor d r a i n a g e  and changing 
land-use  p r a c t i c e s .  Flood-prone a r e a  i d e n t i f i c a t i o n  i s  t h e r e f o r e  essen-  
t i a l  f o r  o r d e r l y  b a s i n  development.  

Under n a t u r a l  c o n d i t i o n s ,  a  l a r g e  d e p r e s s i o n ,  Tatum Sawgrass,  was q 

a v a i l a b l e  a s  a  f l o o d  s t o r a g e  a r e a  i n  t h e  upper Myakka River  b a s i n .  Con- 
s t r u c t i o n  of d i k e s  a c r o s s  t h e  lower p a r t  of Tatum Sawgrass h a s  r e s t r i c t e d  
u s e  of t h e  d e p r e s s i o n  f o r  temporary s t o r a g e  of  Myakka R i v e r  f l o o d  wa te r  
overf low,  and h a s  r e s u l t e d  i n  i n c r e a s e d  f lood-peak d i s c h a r g e s  and f l o o d  
h e i g h t s  i n  downstream r e a c h e s  of t h e  Myakka River .  

In fo rmat ion  p rov ided  i n  t h i s  r e p o r t  d e s c r i b e s  f l o o d i n g  f o r  n a t u r a l  
c o n d i t i o n s  and d iked  c o n d i t i o n s  e x i s t i n g  i n  November 1974.  The informa- 
t i o n  may be used by l o c a l  governmental  a g e n c i e s  t o  d e l i n e a t e  f lood-prone 
a r e a s  and t o  a i d  i n  f l o o d - p l a i n  management a long  t h e  Myakka River  main 
stem, Clay Gul ly ,  and Blackburn Canal ,  exc lud ing  t i d a l  r e a c h e s .  Topo- 
g r a p h i c  and d r a i n a g e  c h a r a c t e r i s t i c s  of Myakka River  b a s i n  may undergo 
f u r t h e r  change a s  a  r e s u l t  of  a l t e r a t i o n s  i n  t h e  d i k e  sys tem o r  as  a re- 
s u l t  of f u t u r e  development.  Flood i n f o r m a t i o n  p rov ided  i n  t h i s  r e p o r t  
may n o t  a c c u r a t e l y  r e f l e c t  t h e  a c t u a l  magnitude of f l o o d i n g  f o r  a l t e r e d  
c o n d i t i o n s .  

Purpose  and Scope 

The purpose  o f  t h i s  r e p o r t  i s  t o  p r e s e n t  r e s u l t s  of  a  f l o o d  eva lua -  " 

t i o n  s t u d y  of t h e  Myakka R i v e r  b a s i n ,  i n c l u d i n g  a n a l y s i s  of  t h e  e f f e c t s  o f  
d i k i n g  i n  t h e  lower Tatum Sawgrass a r e a .  The d i f f e r e n c e  between n a t u r a l  
and d iked  c o n d i t i o n  f lood-peak d i s c h a r g e s  and f l o o d  h e i g h t s  i s  p r e s e n t e d  
t o  i l l u s t r a t e  t h e  e f f e c t s  of t h e  d i k e s .  Flood-peak d i s c h a r g e s ,  water-  
s u r f a c e  e l e v a t i o n s  and f l o o d  p r o f i l e s  a r e  a l s o  p rov ided  f o r  d i k e d  condi-  
t i o n s .  A n a l y t i c a l  p r o c e d u r e s  used t o  e v a l u a t e  d i k i n g  e f f e c t s  a r e  d e s c r i b e d  
i n  d e t a i l  because  of  p o s s i b l e  a p p l i c a t i o n  i n  o t h e r  a r e a s .  

The s t u d y  r e a c h  i n c l u d e s  Myakka River  main s tem ups t ream from U.S. 
Highway 41, n e a r  Myakka S h o r e s  i n  S a r a s o t a  County, t o  S t a t e  Road 70 n e a r  
Myakka C i t y  i n  Manatee County ( i n c l u d i n g  Tatum Sawgrass and Clay G u l l y ) ,  
and Blackburn Canal from Venice  By-Way t o  Myakka R i v e r .  



FIGURE 1.--Index map o f  Myakka River area.  
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Area Descript ion 

The Myakka River o r i g i n a t e s  near Myakka Head i n  Manatee County ( f i g .  
1 )  and flows more than 50 m i  i n  a  souther ly  d i r e c t i o n  through Manatee and 
Sarasota Counties t o  Charlo t e  Harbor i n  Char lo t te  County. The Myakka 5 . .  . River basin i s  about 550 m i  i n  s l z e  and is bounded by t h e  Peace River 
bas in  t o  the  e a s t ,  t h e  Manatee River bas in  t o  the  no r th ,  Char lo t t e  Harbor 
t o  the  south,  and a  gul f  c o a s t a l  a r ea  t o  t h e  west. Owen Creek and Deer 
P r a i r i e  Creek a r e  p r i n c i p a l  t r i b u t a r i e s .  The bas in  is gene ra l ly  r u r a l  
and is charac ter ized  by sand-covered f l a t  lands  and numerous swamps and 
depressions.  

Tatum Sawgrass, a  l a r g e  depression,  i s  loca ted  i n  t h e  upper p a r t  of 
the  basin,  about 5 m i  outhwest of Myakka City ( f i g .  2 ) .  The depression 2 
i s  approximately 14 m i  i n  s i z e .  About 0.5 m i  of Myakka River main chan- 
n e l  t r ave r ses  t h e  lower Tatum Sawgrass a rea .  

A complex system of d ikes  was r ecen t ly  cons t ruc ted  i n  t h e  Tatum 
Sawgrass a r e a  t o  a l low a g r i c u l t u r a l  development. The d ike  system p r o t e c t s  
Tatum Sawgrass from s m a l l  and moderate s i z e  f loods .  

A s  of November 1974, t h e  d ike  system ( f i g .  3) c o n s i s t s  of two p a r t s .  
The northern p a r t  e f f e c t i v e l y  i s o l a t e s  a  l a r g e  p a r t  of Tatum Sawgrass; the  
southern d ike  system i s o l a t e s  a  small a r ea  ly ing  between Myakka River main 
stem and Clay Gully. Dikes a r e  a l s o  constructed along t h e  west s i d e  of 
Myakka River downstream from S t a t e  Road 780. There a r e  approximately 13  
m i  of d ikes  i n  and near  Tatuln Sawgrass. Dikes average about 4 f t  i n  height  
i n  Tatum Sawgrass and a r e  constructed pr imar i ly  of s p o i l  from excavated 
drainage channels ad jacent  t o  t h e  dikes.  Pumps a r e  used occas ional ly  t o  
augment drainage and remove water from wi th in  dike-enclosed a reas .  Dikes 
between Myakka River and Clay Gully and along t h e  west s i d e  of Myakka River 
downstream from S t a t e  Road 780 a r e  higher than those i n  Tatum Sawgrass. 



Clay G u l l y  ( f i g .  4 ) ,  a  p a r t i a l l y - c l e a r e d ,  n a t u r a l  d r a i n a g e  channel ,  
d i v e r t s  some f l o w  from t h e  Myakka River  main s tem,  around Tatum Sawgrass, 
and t h e n  r e j o i n s  t h e  main stem downstream from S t a t e  Road 780 a t  Upper 
Myakka Lake. Upper and Lower Myakka Lakes a r e  on t h e  main s t r eam channel  
and l i e  w i t h i n  Myakka River  S t a t e  Park  ( f i g .  2 ) .  Blackburn Canal ( f i g .  S), 
a  d i v e r s i o n  channe l  i n  t h e  lower b a s i n ,  connec t s  blyakka River  w i t h  Rober ts  
Bay n e a r  Venice .  

Myakka R i v e r  may be  a f f e c t e d  by h i g h  t i d e s  f o r  more than  4 m i  up- 
s t r eam ( c r o s s  s e c t i o n  46 ,  f i g .  2)  from U.S. Highway 4 1 .  Blackburn Canal 
may be  a f f e c t e d  f o r  more than  5  m i  upstream ( c r o s s  s e c t i o n  5 4 ,  f i g .  5 )  
from Venice By-Way. 

The Myakka R i v e r  f l o o d  p l a i n  v a r i e s  i n  w i d t h  from l e s s  than 1 m i  i n  
t h e  upper b a s i n  t o  more t h a n  3 m i  i n  t h e  lower b a s i n .  Topographic r e l i e f  
a v e r a g e s  abou t  1 . 8  f t l m i  and i s  g r e a t e r  i n  t h e  upper  b a s i n  than  i n  t h e  
lower b a s i n .  

Mean a n n u a l  p r e c i p i t a t i o n  f o r  t h e  s t u d y  a r e a  r a n g e s  from abou t  50 t o  
55 i n .  S i n c e  1963, mean annua l  runof f  f o r  t h e  Myakka River  n e a r  S a r a s o t a  
( s i t e  5 ,  f i g .  2 )  h a s  averaged about  1 5  i n .  

GENERAL METHODOLOGY 

The e f f e c t s  of  d i k i n g  i n  t h e  Tatum Sawgrass a r e a  were  e v a l u a t e d  by 
comparing f l o o d  h e i g h t s  and d i s c h a r g e s  f o r  n a t u r a l  c o n d i t i o n s  w i t h  f l o o d  
h e i g h t s  and d i s c h a r g e s  f o r  d iked  c o n d i t i o n s .  Flood-peak d i s c h a r g e s  f o r  
n a t u r a l  c o n d i t i o n s  were  t aken  from a r e a l  f lood- f requency  r e l a t i o n s .  Flood- 
peak d i s c h a r g e s  f o r  d i k e d  c o n d i t i o n s  were based on n a t u r a l  c o n d i t i o n  d i s -  
cha rges ,  a d j u s t e d  t o  r e f l e c t  t h e  d e c r e a s e  i n  over f low s t o r a g e  c a p a c i t y  
caused by t h e  d i k e s .  

Adjustment f a c t o r s  f o r  f lood-peak d i s c h a r g e s  were  determined u s i n g  
r e s u l t s  of a  l i n e a r  s t o r a g e  r o u t i n g  a n a l y s i s .  Observed f l o o d  hydrographs 
(1963-66) f o r  t h e  Myakka River  s t reamflow s t a t i o n  a t  Myakka C i t y  ( s i t e  1, 
f i g .  2 )  were  r o u t e d  downstream through Tatum Sawgrass and through Upper 
Myakka Lake w i t h o u t  d i k e s  and then  w i t h  d i k e s  i n  p l a c e .  Flood-peak d i s -  
c h a r g e s  f o r  d iked  c o n d i t i o n s  were compared t o  peak d i s c h a r g e s  f o r  n a t u r a l  
c o n d i t i o n s .  Adjustment f a c t o r s  used were t h e  r a t i o s  of d iked  t o  n a t u r a l  
d i s c h a r g e s .  

Routed f lood-peak d i s c h a r g e s  were v e r i f i e d  by comparison w i t h  ob- 
se rved  f lood-peak d i s c h a r g e s  a t  t h e  s t r eamf low s t a t i o n ,  Myakka River nea r  
S a r a s o t a ,  ( s i t e  5 ,  f i g .  2 ) .  Discharges  used i n  t h i s  comparison were f o r  
n a t u r a l  c o n d i t i o n s .  

Flood p r o f i l e s  developed i n  t h i s  s t u d y  were  based on f l o o d  h e i g h t s  
f o r  n a t u r a l  and d iked  c o n d i t i o n s .  Flood h e i g h t s  were  computed from f lood-  
peak d i s c h a r g e s  f o r  n a t u r a l  and d iked  c o n d i t i o n s  u s i n g  t h e  U.S. Geo log ica l  
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Figure 5. --Blackburn Canal - Showing approximate cross-section locations 



Survey s tep-backwater  computer program (Shearman, 1 9 7 6 ) .  S tage-d i scharge  
r a t i n g s  a v a i l a b l e  f o r  gaged s i t e s  l o c a t e d  w i t h i n  t h e  s t u d y  r e a c h  were 
used t o  v e r i f y  r e s u l t s  of f l o o d - h e i g h t  computa t ions .  

Myakka River  s t r eamf low s t a t i o n s  a r e  l i s t e d  i n  t a b l e  1. Gage s i t e s  
i n c l u d e  f o u r  c o n t i n u o u s  r e c o r d  s t reamflow s t a t i o n s  on t h e  main s t e m  and 
f o u r  m i s c e l l a n e o u s  d i s c h a r g e  measurement s i t e s  c o n s i s t i n g  of  two s i t e s  on 
t h e  Myakka River  main s tem,  and one  each on Clay Gul ly  and Blackburn Canal 
( f i g .  2 ) .  S tage-d i scharge  r a t i n g s  a r e  a v a i l a b l e  f o r  e a c h  s i te .  

FLOOD-FREOUENCY RELATIONS 

The p rocedures  used t o  de te rmine  b a s i n  f lood- f requency  r e l a t i o n s  f o r  
n a t u r a l  and d iked  c o n d i t i o n s  a r e  d i s c u s s e d  i n  t h e  f o l l o w i n g  two s e c t i o n s .  
Techniques used t o  deve lop  n a t u r a l  c o n d i t i o n  f lood- f requency  r e l a t i o n s  
a r e  based on g u i d e l i n e s  e s t a b l i s h e d  by t h e  Water Resources  Counci l  (1976) .  
Techniques used t o  d e t e r m i n e  d iked  c o r ~ d i t i o n  f lood- f requency  r e l a t i o n s  may 
have a p p l i c a t i o n  i n  o t h e r  a r e a s  and a r e ,  t h e r e f o r e ,  p r e s e n t e d  i n  d e t a i l .  

N a t u r a l  Condi t ions  - 

Flood-frequency r e l a t i o n s  f o r  n a t u r a l  c o n d i t i o n s  were  based on weight-  
ed f lood-frequency d i s t r i b u t i o n s  determined f o r  one long-term s t reamf low 
s t a t i o n  n e a r  S a r a s o t a  ( s i t e  5 ,  f i g .  2 ) ,  one  s h o r t - t e r m  s t reamf low s t a t i o n  
n e a r  Myakka C i t y  ( s i t e  1, f i g .  2 ) ,  and two ungaged s i t e s  ( s i t e s  2  and 7 ,  
f i g .  2 )  i n  t h e  Myakka River  s t u d y  r e a c h .  

One e s t i m a t e  of  t h e  f lood- f requency  d i s t r i b u t i o n  f o r  each  of  t h e  f o u r  
s i t e s  was determined u s i n g  r e s u l t s  of  an  a r e a l  f lood- f requency  a n a l y s i s  of 
long-term s t reamf low r e c o r d s  f o r  20 s t a t i o n s  i n  w e s t - c e n t r a l  F l o r i d a .  
Loca t ions  of  s t a t i o n s  s e l e c t e d  f o r  u s e  i n  t h e  a r e a l  s t u d y  a r e  shown i n  
f i g u r e  6 .  

Area l  f lood- f requency  r e l a t i o n s  were developed i n  a  m u l t i p l e  l i n e a r  
r e g r e s s i o n  a n a l y s i s  of  f lood-peak d i s c h a r g e s  f o r  s e l e c t e d  r e c u r r e n c e  
i n t e r v a l s  (from log-Pearson Type 111 d i s t r i b u t i o n s )  and s e l e c t e d  b a s i n  
pa ramete r s .  Bas in  p a r a m e t e r s  used i n c l u d e  d r a i n a g e  area, stream l e n g t h  
and s l o p e ,  and p e r c e n t a g e  o f  t h e  b a s i n  a r e a  which is l a k e s  and swamps. 
R e s u l t s  o f  t h e  a r e a l  s t u d y  a r e  summarized i n  t a b l e  2. The a v e r a g e  s t and-  
a r d  e r r o r  of  e s t i m a t e  f o r  a r e a l  f lood-frequency relat ions shown i n  t a b l e  
2 is 25.8 p e r c e n t  and t h e  average  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  is 
0.98. Flood-frequency d i s t r i b u t i o n s  were o b t a i n e d  f o r  t h e  two gaged and 
two ungaged si tes on t h e  Myakka River  by a p p l y i n g  r e g r e s s i o n  c o e f f i c i e n t s  
from t a b l e  2 t o  b a s i n  pa ramete r  v a l u e s .  



:igure 6. --Location of streamflow stations used in areal flood-frequency study 



A log-Pearson Type I11 distribution was used as a second estimate 
of flood-frequency for the long-term station, Myak!ca River near Sarasota, 
(site 5, fig. 2). A log-Pearson Type 111 flood-frequency distribution 
for the short-term station, Myakka River at Myakka City, (site 1, fig. 2) 
was determined by correlation with a nearby, long-term station (02300000) 
on the Manatee River (fig. 6). This correlation procedure is described 
by the Water Resources Council (1976) as a two-station comparison. 

Regression flood-frequency distributions were weighted with log- 
Pearson Type I11 distributions to obtain weighted flood-frequency distri- 
butions for the gaged sites. The weighting procedure used is referred 
to as weighting of independent estimates by the Water Resources Council 
(1976). 

Weighted flood-frequency distributions for the ungaged sites were 
based on weighted distributions at the gaged sites. Ratios of regres- 
sion distribution discharges to log-Pearson Type I11 discharges for the 
Sarasota and Myakka City stations were plotted versus drainage area on 
logarithmic paper. Ratios corresponding to the drainage areas of the 
ungaged sites were determined from the plot. Regression distributions 
for the ungaged sites were then multiplied by respective ratios to obtain 
weighted distributions. 

Recurrence-interval discharges from weighted distributions for all 
four sites were plotted to form the flood-frequency relations for natural 
conditions shown in figure 7. 

Diked Conditions 

Flood-frequency relations for diked conditions (fig. 7) were deter- 
mined by applying adjustment factors to natural condition relations. Ad- 
justment factors were obtained through a flood-routing analysis of Tatum 
Sawgrass and Upper Myakka Lake. 

A modified Puls routing technique (Chow, 1964) was used to route 
flood hydrographs through the Tatum Sawgrass area without dikes, and then 
with dikes in place. The routing technique assumes that, during flood 
periods, Tatum Sawgrass is a level reservoir with an uncontrolled outlet - 
at State Road 780. Outflow from Tatum Sawgrass at State Road 780 was com- 
puted using a continuity relation that expresses average outflow, over 
any time period, as the difference between average inflow and change in 
storage. The procedure requires a stage-discharge relation for the out- 
let at State Road 780 and a stage-volume relation for Tatum Sawgrass de- 
pression. 

A stage-discharge rating for Tatum Sawgrass outlet at State Road 780 
was developed using available streamflow measurements and results of back- 
water computations at State Road 780 (cross-section 178). The stage-dis- 
charge rating at State Road 780 is unaffected by Tatum Sawgrass diking 
and was applicable for both natural and diked conditions. 
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Figure 7 .  --Myakka River flood-frequency relations 
for natural and diked conditions 



Stage-volume r e l a t i o n s  developed f o r  Tatum Sawgrass under n a t u r a l  
and diked condi t ions  a r e  shown i n  f i g u r e  8. These curves were determined 
using planimetered a r e a s  from t h e  topographic map of t h e  Tatum Sawgrass 
a rea  of November 1974 by Kucera and Associates ,  and cons ider ing  t h e  pos- 
s i b i l i t y  of small  volumes of flow enter ing  dike-enclosed a r e a s  during 
flood periods.  

For f loods  with recurrence  i n t e r v a l s  of 50 yea r s  o r  g r e a t e r ,  d ikes  
w i l l  be overtopped and t h e  s to rage  capaci ty  of Tatum Sawgrass w i l l  then  
be equivalent  t o  n a t u r a l  condi t ion  capaci ty .  For smaller  f loods ,  t h e  
d ike  system and drainage d i t c h e s  prevent a l l  but a minimal amount of 
overflow from en te r ing  t h e  depression.  

The probable magnitude of inf low to  Tatum Sawgrass during small  
f loods  was evaluated by comparing s lope  and conveyance a t  c ross-sec t ions  
A-A' and B-B' ( f i g .  3 ) .  Resul t s  of the  comparison i n d i c a t e  t h a t  cross-  
s ec t ion  A-A' has  a t  l e a s t  12 times more flow capaci ty  than cross-sec t ion  
8-B' .  I n  a d d i t i o n ,  dra inage  d i t c h e s  serve t o  d i r e c t  flow o u t  of t h e  diked 
a rea  toward t h e  Myakka River.  Pumps have a l s o  been used t o  augment dra in-  
age and remove floodwater from wi th in  dike-enclosed a r e a s .  Therefore,  
overflow i n t o  t h e  diked a r e a  during small f l oods  is considered minimal 
and stage-volume r e l a t i o n s  ( f i g .  8 ) ,  based on planimetered a r e a s ,  a r e  a s  
accura te  a s  can be determined from a v a i l a b l e  da ta .  

Hydrographs of inflow t o  Tatum Sawgrass used i n  t h e  rou t ing  a n a l y s i s  
were derived from streamflow records  a v a i l a b l e  f o r  t h e  Myakka Ci ty  stream- 
flow s t a t i o n  ( s i t e  1, f i g .  2) .  Observed f lood hydrographs a t  Myakka City 
were ad jus ted  t o  r e f l e c t  a d d i t i o n a l  drainage a rea  a t  t h e  poin t  where Clay 
Gully d i v e r t s  flow from Myakka River (cross-sect ion 191, f i g .  2 ) .  Adjust- 
ment cons is ted  of mul t ip ly ing  d a i l y  hydrograph o r d i n a t e s  by t h e  r a t i o  of 
drainage a rea  a t  t h e  upper junct ion  of Clay Gully and Myakka River (cross-  
s ec t ion  191, f i g .  2) t o  drainage a rea  a t  t h e  Myakka Ci ty  s t a t i o n  ( s i t e  1, 
f i g .  2 )  and sub t rac t ing  Clay Gully flow divers ion .  Recent discharge mea- 
surements f o r  s i t e s  l i s t e d  i n  t a b l e  1 i n d i c a t e  t h a t  35 percent of Myakka 
River flow i s  shunted around t h e  Tatum Sawgrass area through Clay Gully. 

The a rea  below t h e  upper junct ion  of Clay Gully and Myakka River 
con t r ibu te s  some a d d i t i o n a l  l a t e r a l  inflow t o  Tatum Sawgrass. La te ra l  
inflow was est imated using u n i t  runoff va lues  (cubic f e e t  per second per 
square m i l e )  taken from f lood hydrographs a t  t h e  Myakka C i ty  gaging s t a -  
t i o n  and combined with Myakka River main stem flow (cross-sec t ion  191, 
f i g .  2)  t o  provide inf low hydrographs f o r  Tatum Sawgrass. 

Selected inf low hydrographs were routed through Tatum Sawgrass under 
na tu ra l  and diked condi t ions  and outflow hydrographs were obtained f o r  
S t a t e  Road 780. Outflow hydrographs were then combined wi th  flow from 
Clay Gully and routed through Upper Myakka Lake (cross-sec t ion  154).  P l o t s  
of routed flood-peak d ischarges ,  diked versus  n a t u r a l  condi t ions ,  f o r  Myakka 
River a t  S t a t e  Road 780 and cross-sec t ion  154 a r e  shown a s  logar i thmic  
graphs i n  f i g u r e s  9 and 10, r e spec t ive ly .  



Figure 8. --Taturn Sawgrass stage-volume relations for natural and diked conditions 



F i g u r e  9 .  --Flood-peak d i s c h a r g e s ,  d iked  v e r s u s  n a t u r a l  c o n d i t i o n s ,  
a t  Myakka R i v e r  a t  S t a t e  Road 780 
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Flood-peak d ischarges  used i n  t h e  rout ing  a n a l y s i s  cover only recur-  
rence i n t e r v a l s  of l e s s  than 25 years .  Therefore, flows from t h r e e  syn- 
t h e t i c  flood hydrographs, having flood-peak d ischarges  a s  l a r g e  a s  those  
expected f o r  t h e  200-year f lood ,  were routed through Tatum Sawgrass and 
Upper Myakka Lake. Resul t ing  peaks were a l s o  p l o t t e d  on t h e  graphs i n  
f i g u r e s  9 and 10. 

Accuracy of t h e  rou t ing  a n a l y s i s  was evaluated i n  a  comparison of 
routed n a t u r a l  condi t ion  flood-peak d ischarges  a t  Upper Myakka Lake o u t l e t  
(cross-sect ion 154) wi th  observed peak d ischarges  a t  t h e  Myakka River near 
Sarasota gaging s t a t i o n  (cross-sect ion 1 3 2 ) .  Routed peak d ischarges  a t  
cross-sect ion 154 were ad jus t ed  t o  r e f l e c t  a d d i t i o n a l  drainage a rea  between 
cross-sect ion 154 and the  Sarasota gaging s t a t i o n .  Routed versus  observed 
peak d ischarges  a r e  shown on a logari thmic graph i n  f i g u r e  11. 

Base 10 logari thms of routed and observed peak d ischarges  ( f i g .  11) 
were compared i n  a  l i n e a r  r eg res s ion  ana lys i s .  Regression equat ion para- 
meters ( s lope  and cons tant  term) were t e s t ed  f o r  s i g n i f i c a n c e  a t  the  99 
percent l eve l .  Regression s lope  was found not t o  be s i g n i f i c a n t l y  d i f -  
f e r e n t  from u n i t y  and t h e  regress ion  constant  term was found not  t o  be 
s i g n i f i c a n t l y  d i f f e r e n t  from zero. Resul ts  of t hese  t e s t s  i n d i c a t e  t h e r e  
i s  a  99 percent  p r o b a b i l i t y  t h a t  routed and observed peaks a r e  not  s ign i -  
f i c a n t l y  d i f f e r e n t .  The s tandard e r r o r  of e s t ima te  f o r  t h e  r eg res s ion  i s  
approximately 20 percent ,  wel l  wi th in  acceptable  accuracy l i m i t s .  Based 
on r e s u l t s  of these  s t a t i s t i c a l  ana lyses ,  i t  is concluded t h a t  routed peak 
discharges a r e  of acceptable  accuracy. 

The p l o t s  of flood-peak d ischarges  f o r  diked versus  n a t u r a l  condi t ions  
( f i g s .  9 and 10) were used t o  a d j u s t  flood-frequency r e l a t i o n s  f o r  n a t u r a l  
condit ions ( f i g .  7 )  t o  r e f l e c t  diked condi t ions  i n  t h e  s tudy reach down- 
stream from Tatum Sawgrass. Flood-frequency r e l a t i o n s  f o r  diked condi t ions  
a r e  shown i n  f i g u r e  7 a s  dashed l i n e s .  

FLOOD PROFILES 

Flood he igh t s  were computed from flood-peak d ischarges  f o r  n a t u r a l  
and diked condi t ions  us ing  t h e  U.S. Geological Survey step-backwater com- 
puter  program (E-431). Program da ta  input  requirements inc lude  land- 
su r face  e l eva t ions  and va lues  of Manning's roughness c o e f f i c i e n t ,  n, f o r  
stream channel c r o s s  s e c t i o n s  along t h e  study reach. 

Each Myakka River c r o s s  s e c t i o n  was assigned a r e fe rence  d i s t a n c e ,  
measured upstream from U.S. Highway 41. A cross-sec t ion  i d e n t i f i c a t i o n  
number was a l s o  provided a t  each l o c a t i o n  beginning wi th  number 23 a t  
U.S. Highway 41  near  Venice and increas ing  upstream t o  number 238 a t  
Myakka Ci ty  ( f i g .  2 ) .  
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Cross sec t ions  were loca ted  a t  r i g h t  angles  t o  t h e  streamflow and 
extend across  t h e  f lood p la in .  Cross sec t ions  were a l s o  taken a t  br idge  
cross ings  t o  eva lua te  flow c o n s t r i c t i o n s  caused by road embankments, 
br idge openings, and br idge  low-chord e l eva t ions .  A s u f f i c i e n t  number 
of land-surface e l e v a t i o n s  were obtained so t h a t  s t r a i g h t  l i n e  connection 
of t h e  coordina tes  adequately d e f i n e  cross-sec t ion  geometry of t h e  stream 
channel and f lood p l a i n .  Horizontal  d i s t ances  were measured from an a r b i -  
t r a r y  o r i g i n ,  chosen f o r  each c ross  sec t ion .  

Measured c r o s s  s e c t i o n s  were divided i n t o  s e v e r a l  subareas  t o  ade- 
quately de f ine  flow v a r i a t i o n s  created by geometric o r  roughness d i f f e r -  
ences. In t h i s  s tudy,  a t  l e a s t  t h r e e  subareas were defined f o r  each 
cross  sec t ion .  A t  l o c a t i o n s  where t h e  channel flows through a  wide flood 
p la in ,  a d d i t i o n a l  subareas were defined.  

Roughness c o e f f i c i e n t s  were estimated f o r  each subarea of each chan- 
ne l  c ross  sec t ion .  Coef f i c i en t s  were var ied  wi th  depth  and r ep resen t  aver- 
age roughness ac ross  t h e  subarea. Aer ia l  photographs, streamflow records,  
and f i e l d  survey d a t a  were used i n  es t imat ing  c o e f f i c i e n t s .  

Step-backwater computations were begun a t  the  lower end of the  study 
reach using flood-peak d ischarges  taken from flood-frequency r e l a t i o n s  
shown i n  f i g u r e  7 .  Flood-peak discharges f o r  recurrence  i n t e r v a l s  of 2 ,  
5 ,  10, 25, 50, 100, 200, and 500 years  were se l ec t ed  f o r  use  i n  t h i s  study. 
Beginning water-surface e l eva t ions  were taken from an approximate s tage-  
discharge r a t i n g  developed f o r  t h e  downstream end of t h e  s tudy reach (with- 
out  t i d e  e f f e c t ) .  A s  f lood-height  computations progress  upstream, drainage 
area  decreases.  Flood-peak d ischarges  were reduced t o  correspond t o  de- 
creased drainage a r e a s  a t  t h e  c ross  sec t ions  noted i n  t a b l e s  3 and 4 .  In i -  
t i a l l y  est imated roughness c o e f f i c i e n t s  were ad jus ted  u n t i l  computed f lood 
he ights  agreed with s tage-discharge r a t i n g s  a v a i l a b l e  f o r  t h e  s tudy reach. 

Resul t s  of t h e  step-backwater analyses f o r  diked cond i t ions  a r e  sum- 
marized i n  t a b l e s  3 ,  4, and 5, f o r  Myakka River,  Clay Gully, and Blackburn 
Canal. These da ta  inc lude  computed f lood he ights  a t  each measured c ross  
sec t ion  f o r  t h e  se l ec t ed  recurrence  i n t e r v a l s .  

Resul ts  of the  step-backwater ana lyses  i n d i c a t e  t h a t  Myakka River 
flood water w i l l  overflow embankments a t  S t a t e  Road 72 and Border Road 
( f i g .  2 )  dur ing  100-year f lood condi t ions  and a t  S t a t e  Road 780 during 
500-year condi t ions .  Clay Gully flood water w i l l  overflow embankments 
a t  S t a t e  Road 780 during t h e  2-year flood and w i l l  overflow t h e  bridge 
on S t a t e  Road 780 during t h e  25-year f lood.  

Diked condi t ion  f lood  p r o f i l e s  were constructed f o r  s e l e c t e d  recur- 
rence i n t e r v a l s  using f lood he ights  computed i n  t h e  step-backwater analy- 
sis. P r o f i l e s  along t h e  Myakka River study reach,  f o r  t h e  2-,  5-, lo- ,  
25-, 50-, LOO-, 200-, and 500-year recurrence i n t e r v a l s  a r e  shown i n  
f i g u r e s  12, 13  and 14. 
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F e d e r a l  I n s u r a n c e  A d m i n i s t r a t i o n  r a t e  maps f o r  S a r a s o t a  County (1976) 
i n d i c a t e  t h a t  t h e  t i d a l  e l e v a t i o n  f o r  t h e  100-year f l o o d  f o r  U.S. Highway 
4 1  is  8 f t  above mean s e a  l e v e l  and f o r  Blackburn Canal  a t  Venice By-Way 
i s  11 i t  above mean s e a  l e v e l .  Computed f l o o d  h e i g h t s  a r e ,  t h e r e f o r e ,  
p r e s e n t e d  beg inn ing  a t  t h e  p o i n t  where t h e  100-year f l o o d  e l e v a t i o n ,  when 
rounded t o  t h e  n e a r e s t  f o o t ,  e q u a l s  o r  exceeds  8 f t  f o r  Myakka River  ( c r o s s -  
s e c t i o n  46) and 11 f t  f o r  Blackburn Canal ( c r o s s - s e c t i o n  5 4 ) .  

EFFECTS OF TATUM SAWGRASS DIKES 

Cons t ruc ted  d i k e s  s i g n i f i c a n t l y  reduce  s t o r a g e  c a p a c i t y  i n  Tatum 
Sawgrass. Floodwater  over f low t h a t  p r e v i o u s l y  cou ld  e n t e r  t h e  d e p r e s s i o n  
a r e a  is  now f o r c e d  downstream through Myakka River  main s t e m .  A s  a r e s u l t ,  
f lood-peak d i s c h a r g e s  and f l o o d  h e i g h t s  a r e  i n c r e a s e d  i n  downstream a r e a s .  

Flood-frequency r e l a t i o n s  f o r  n a t u r a l  and d iked  c o n d i t i o n s  shown i n  
f i g u r e  7  were used t o  d e t e r m i n e  t h e  p e r c e n t a g e  i n c r e a s e  i n  f lood-peak d i s -  
cha rges  caused by Tatum Sawgrass d i k e s .  P e r c e n t a g e  i n c r e a s e  a t  S t a t e  Road 
780 i s  p l o t t e d  v e r s u s  r e c u r r e n c e  i n t e r v a l  i n  f i g u r e  15.  

Data shown i n  f i g u r e  1 5  i n d i c a t e  t h a t  d i k e  e f f e c t s  d e c r e a s e  a s  r e c u r -  
r e n c e  i n t e r v a l s  i n c r e a s e .  The l a r g e s t  i n c r e a s e  i s  abou t  1 9  p e r c e n t  f o r  
2-year f l o o d  peaks  a t  S t a t e  Road 780. Flood-peak d i s c h a r g e s  having r e c u r -  
r e n c e  i n t e r v a l s  of 50 y e a r s  o r  g r e a t e r  w i l l  no t  be a f f e c t e d  by Tatum Saw- 
g r a s s  d i k e s .  F loods  of  t h i s  magnitude a r e  expected t o  o v e r t o p  d i k e s ,  
r e t u r n i n g  s t o r a g e  c a p a c i t y  i n  Tatum Sawgrass t o  i t s  c a p a c i t y  under n a t u r a l  
c o n d i t i o n s .  

T h e d i f f e r e n c e  between d iked  and n a t u r a l  c o n d i t i o n  f l o o d  h e i g h t s  a r e  
summarized by c r o s s  s e c t i o n  i n  t a b l e s  6 ,  7  and 8. The maximum f l o o d  h e i g h t  
i n c r e a s e  i s  0 . 8  f t  and o c c u r s  a t  c r o s s - s e c t i o n s  66 th rough  7 6 ,  f o r  a  2-year 
f l o o d .  

Using c r o s s - s e c t i o n  f l o o d  w i d t h s  computed i n  t h e  s tep-backwater  
a n a l y s i s ,  i t  is e s t i m a t e d  t h a t  d i k i n g  may c a u s e  a p p r o x i m a t e l y  1 , 2 0 0  add i -  
t i o n a l  a c r e s  a l o n g  Myakka River  main stem t o  be inunda ted  d u r i n g  t h e  2- 
yea r  f l o o d .  T h i s  i s  a n  11 p e r c e n t  i n c r e a s e  i n  a r e a  o f  i n u n d a t i o n  when 
averaged over  t h e  33 m i  between Tatum Sawgrass o u t l e t  ( c r o s s - s e c t i o n  178) 
and c r o s s - s e c t i o n  48. However, a r e a  of i n u n d a t i o n  is r e l a t e d  t o  channe l  
geometry and l o c a l  topography.  E f f e c t s  i n  s e l e c t e d  areas may be consid-  
e r a b l y  more ext reme.  Between c r o s s - s e c t i o n s  66 and 76 i t  i s  e s t i m a t e d  
t h a t  approx imate ly  350 a d d i t i o n a l  a c r e s  may be  inunda ted  d u r i n g  t h e  2- 
year  f l o o d .  T h i s  is a n  i n c r e a s e  of  62  p e r c e n t .  

I f  a d d i t i o n a l  d i k e s  a r e  c o n s t r u c t e d ,  o r  i f  e x i s t i n g  d i k e s  a r e  a l t e r e d ,  
f u r t h e r  s t u d y  may be r e q u i r e d  t o  e v a l u a t e  t h e  e x t e n t  of  a r e a l  f l o o d i n g  
under t h e  new c o n d i t i o n s .  
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SUMMARY 

Myakka River i s  a  c o a s t a l  stream t h a t  d r a i n s  about 550 m i L  of pre- 
dominantly r u r a l  land i n  southwest F lor ida .  Urban and a g r i c u l t u r a l  
developments a r e  increas ing  along t h e  r i v e r ' s  f lood  p l a i n .  Low-lying 
a reas  near the  Myakka River main stem a r e  subjec t  t o  f requent  and severe 
flooding. Flood-prone a rea  i d e n t i f i c a t i o n  i s  the re fo re  e s s e n t i a l  t o  in-  
su re  order ly  bas in  development. 

Construct ion of a  system of d ikes  i n  Tatum Sawgrass has  s i g n i f i c a n t l y  
reduced the  capaci ty  of t h a t  depression f o r  temporary flood-water s torage ,  
causing an inc rease  i n  flood-peak discharges and f lood he igh t s  along down- 
stream reaches of Myakka River.  

Flood-frequency r e l a t i o n s  f o r  na tu ra l  condi t ions  were developed from 
weighted a r e a l  es t imates  a t  four  s i t e s  on the  Myakka River main stem. 
Flood-frequency r e l a t i o n s  f o r  n a t u r a l  condi t ions  were ad jus ted  f o r  diked 
condit ions using r e s u l t s  of a  flood-routing a n a l y s i s  i n  Tatum Sawgrass. 

Very good agreement between observed and computed flood-peak d i s -  
charges was achieved through t h e  Tatum Sawgrass rout ing  a n a l y s i s .  How- 
ever ,  only a  l imi t ed  amount of h i s t o r i c a l  record is a v a i l a b l e  t o  v e r i f y  
the rout ing  procedure; a l l  f lood records a r e  from storms having l e s s  
than a  25-year recurrence  i n t e r v a l .  

The e f f e c t s  of d ik ing  Tatum Sawgrass on downstream reaches of Myakka 
River were determined by computing t h e  inc rease  i n  flood-peak d ischarges  
and flood he ights  caused by the  change from n a t u r a l  t o  diked condi t ions .  
Resul ts  of t h e  s tudy i n d i c a t e  t h a t  diking inc reases  flood-peak d ischarges  
by a  maximum of about 19 percent and increases  f lood he igh t s  by a  maximum 
of 0.8 f t  ( t a b l e  6) causing approximately 1,200 a d d i t i o n a l  a c r e s  along 
Myakka River main stem t o  be inundated. These maximum va lues  occur f o r  
a  2-year f lood.  

Flood p r o f i l e s  having 2-, 5-, lo-,  25-, 50-, loo-, ZOO-, and 500- 
year recurrence  i n t e r v a l s  a r e  presented f o r  the  s tudy reach f o r  diked con- 
d i t i o n s .  Myakka River f lood water w i l l  overflow embanbents  a t  S t a t e  Road 
72 and Border Road during 100-year flood condi t ions  and a t  S t a t e  Road 780 
during 500-year condi t ions .  Clay Gully flood water w i l l  overflow embank- 
ments a t  S t a t e  Road 780 during t h e  2-year f lood and w i l l  overflow the  
bridge on S t a t e  Road 780 during t h e  25-year f lood.  These p r o f i l e s  do not 
cover t i d a l l y  a f f e c t e d  a r e a s  near  t h e  coast .  Flood p r o f i l e s  provided rep- 
r e sen t  1974 bas in  condi t ions  and may not be app l i cab le  i f  a d d i t i o n a l  d ikes  
a r e  constructed o r  i f  e x i s t i n g  d ikes  a r e  a l t e r e d .  Flood p r o f i l e s  a r e  con- 
s idered i n d i c a t i v e  of e x i s t i n g  condi t ions  and may be used by l o c a l  govern- 
mental agencies  t o  d e l i n e a t e  t h e  approximate a r e a l  ex tent  of f looding on 
de ta i l ed  topographic maps. 



Table  1.--Myakka River  s t r eamf low s t a t i o n s  

S i t e  
number 1 Name 

1 Myakka R i v e r  a t  
Myakka C i t y  

2 Myakka River  a t  
o u t l e t  o f  Tatum 
Sawgrass  

N 
VI 

4  

Myakka R i v e r  be- 
low Lower Myakka 
Lake n e a r  S a r a s o t a  

F o o t n o t e s  are a t  end o f  t a b l e .  

Myakka River  be- 
low Upper Myakka 
Lake n e a r  S a r a s o t a  

5 

Loca t ion  r 

Myakka River  nea r  
S a r a s o t a  

a t  S t a t e  Road 70, 
Manatee County 

a t  S t a t e  Road 780, 
S a r a s o t a  County 

a t  S t a t e  Road 780, 
Manatee County 

i n  b o a t  b a s i n  on 
s o u t h  s h o r e  of 
Upper Myakka Lake, 
S a r a s o t a  County 

1 4  m i  s o u t h e a s t  of  
S a r a s o t a ,  S a r a s o t a  
County 

900 f t  upstream 
from Lower Myakka 
Lake o u t l e t ,  Sara- 
s o t a  County 

Cross- 
s e c t i o r  
number 

11 238- 

1 7 d I  

2 1  12- 

11 154- 

11 132- 

1 / 112- 

Dra inag  5 
a r e a  (mi ) 

125 

Type of  
r ecord  

174 

Per iod  of  
r e c o r d  

D a i l y  s t a g e  
and d i s c h a r g e  

I n d e t e r -  
minat  e  

1963-66 

Misce l l aneous  
s t a g e  and 
d i s c h a r g e  

220 

1974, 1976 

Misce l l aneous  
s t a g e  and 
d i s c h a r g e  

235 

1974, 1976 

Da i ly  s t a g e  
and d i s c h a r g e  

240 

1946-51 

D a i l y  s t a g e  
and d i s c h a r g e  

1937-77 

D a i l y  s t a g e  
and d i s c h a r g e  

1946-51 



Table 1.--Myakka River streamflow s t a t i o n s  - continued 

S i t e  
number 

7 

1/ See f i g u r e  2. - 

2/ See f i g u r e  4 .  - 
3/ See f i g u r e  5. - 

Name 

8 

Type of Period of 
record record 

Myakka River near  
Venice 

Location 

Blackburn Canal 
near Venice 

a t  Blackburn Bridge 
(Border Road), 
Sarasota  County 

Crest s t a g e  
and miscel- 
laneous d i s -  
charge 

Cross- 
s ec t ion  
number 

1962-66 

a t  Jackson Road, 
5.3  m i  nor theas t  of 
Venice, Sarasota 
County 

Miscellaneous 
s tage  and 
discharge 

Drainag 5 
a rea  (mi ) 

6&/ 

1959, 1963 

270 

54- 3' Indeter-  
m i n a  t e 



Table  2.--Areal f lood-frequency r e l a t i o n s  

Flood-peak d i s c h a r g e  
p r e d i c t i o n  e q u a t i o n  

Average 
s t a n d a r d  e r r o r  

of e s t i m a t e  

27.3  

23.7 

23.0  

23.4 

I M u l t i p l e  
c o r r e l a t i o n  
c o e f f i c i e n t  

A - Drainage a r e a  i n  m i  
2 

L - Main-channel l e n g t h  i n  m i  from gaging 
s i t e  t o  b a s i n  border  

S - Main-channel s l o p e ,  i n  f t  p e r  m i  is t h e  a v e r a g e  
s l o p e  of  t h e  main channel  between p o i n t s  1 0  and P - P e r c e n t  o f  d r a i n a g e  b a s i n  a s  l a k e s  and 
8 5  p e r c e n t  o f  t h e  d i s t a n c e  upst ream from t h e  swamps 
gag ing  s i te  t o  t h e  b a s i n  border  

3 Q50 - Flood-peak d i s c h a r g e ,  i n  f t  Is, f o r  t h e  50- 
y e a r  r e c u r r e n c e - i n t e r v a l  f l o o d  



Tab le  3.--Myakka R ive r  f l o o d  h e i g h t s ,  d i k e d  c o n d i t i o n s  

Cross-  
s e c  t i o  
number- 'I 

4 6  
48 
50  
52 
54 
5  6  
58 
60  
62 

2'64 
?'65 

66  
6 8  
7 0  
72  
7  4  
7 6  
7  8  
8 0  
8 2  
8 4  
8 6  
8 8  
90 

F o o t n o t e s  a r e  

D i s t a n c e  
Flood h e i g h t s  

( f e e t  above  mean s e a  l e v e l )  
ups t r eam 
from U.S. 

Highway 4 1  
( f e e t )  

25,130 
28,160 
30,090 
32,050 
36,330 
39,650 
42,375 
45,990 
47,550 
49,000 
49,150 
50,450 
52,380 
55,100 
57,200 
59,960 
62,730 
65,600 
67,920 
71,520 
74,960 
76,880 
79,300 
82,470 

a t  end of  t a b l e .  

Recur rence  i n t e r v a l  
( y e a r s )  

2  

3 .4  4 .8  5.7 6.6 7 .2  7 .8  8 . 2  8 . 9  
3.6 5 . 1  5.9 6.9 7.6 8 .2  8 . 7  9 .4  
3.8 5 . 3  6 .2  7 .2  7 . 8  8.4 9 . 1  9 .8  
4 . 1  5 .6  6.4 7 .4  8 . 1  8.7 9.4 10 .0  
4.6 6.2 6.9 7.9 8 .6  9.2 9 .9  1 0 . 5  
5.1 6 .7  7.4 8 .4  9 . 1  9.7 1 0 . 4  1 1 . 0  
5.4 7.2 8.2 9 .2  9.9 10 .6  1 1 . 2  11 .9  
5.8 7 .9  9 .2  1 0 . 4  1 1 . 2  1 1 . 9  1 2 . 5  1 3 . 0  
6.0 8 .2  9 . 4  10 .8  1 1 . 4  1 2 . 1  12 .7  1 3 . 3  
6 . 0  8.2 9.4 10 .8  11 .4  1 2 . 1  12 .7  13.4 
6.4 8.7 9 .9  11.1 11 .7  12 .4  1 3 . 0  1 3 . 5  
8 .4  1 1 . 0  1 2 . 0  1 2 . 9  1 3 . 3  13 .7  1 4 . 0  1 4 . 3  
9 .4  1 2 . 0  12 .7  13.5 1 3 . 8  1 4 . 2  1 4 . 5  14 .8  
9 .9  1 2 . 2  13 .0  13 .8  1 4 . 1  1 4 . 4  1 4 . 6  1 5 . 0  

10 .2  1 2 . 4  1 3 . 1  1 3 . 9  1 4 . 1  14 .4  1 4 . 6  1 5 . 0  
1 0 . 7  12 .7  13 .4  1 4 . 1  1 4 . 3  1 4 . 6  1 5 . 0  15 .3  
1 1 . 2  1 3 . 0  13 .7  14 .4  14 .6  14 .9  1 5 . 2  15.6 
1 1 . 5  13 .2  13 .9  14 .6  14 .8  1 5 . 1  1 5 . 5  15.8 
1 2 . 0  13 .5  14 .2  1 4 . 9  1 5 . 1  15 .4  1 5 . 7  1 6 . 1  
1 2 . 5  1 4 . 0  14 .6  1 5 . 2  1 5 . 3  15.6 1 6 . 0  16 .3  
1 3 . 0  1 4 . 2  14 .9  15 .5  15 .6  15 .9  1 6 . 2  16 .6  
1 3 . 2  14 .5  1 5 . 1  15.7 15 .8  1 6 . 1  1 6 . 5  16 .8  
1 3 . 6  1 4 . 7  1 5 . 4  1 6 . 0  16 .1  16.4 16 .7  1 7 . 1  
1 4 . 1  1 5 . 1  1 5 . 6  16 .2  16 .4  16 .7  1 7 . 1  17 .4  

5  500 1 0  100 200 25 50 



I 
T a b l e  3.--Myakka River  f l o o d  h e i g h t s ,  d iked  c o n d i t i o n s  - con t inued  

I 

Cross- 
s e c t i o  P/ n u m b e r  

D i s t a n c e  
upst ream 
from U.S. 

Highway 4 1  
( f e e t )  

Flood h e i g h t s  
( f e e t  above mean s e a  l e v e l )  

Recur rence  i n t e r v a l  
( y e a r s )  

2  I 5  1 0  25 500 50 100 200 



Table  3.--Myakka River  f l o o d  h e i g h t s ,  d iked c o n d i t i o n s  - cont inued 

Cross- 
s e c t i o  P/  n u m b e r  

Dis tance  
upstream 
from U.S. 

Highway 41 
( f e e t )  

Flood h e i g h t s  
( f e e t  above mean sea  l e v e l )  

Recurrence i n t e r v a l  
( y e a r s )  



T a b l e  3.--Myakka R i v e r  f l o o d  h e i g h t s ,  d i k e d  c o n d i t i o n s  - con t inued  

Cross-  
s e c t i o  ' n u m b e r  

188B 
189A 
1 9 0  
1 9 1  
192 
194  
1 9 6  

W 
F 198  

200 
202 
2 04 
206 
208 
209 
210 
212 
214 
216 
218 
220 
222 
224 
226 
228 

D i s t a n c e  
ups t r eam 
from U.S. 

Highway 4 1  
( f e e t )  

180,650 
181,500 
182,750 
183,850 
184,750 
185 ,050  
186,850 
188,900 
191 ,000  
193,700 
195 ,850  
197 ,950  
200,300 
203,400 
205,800 
209,500 
212,250 
214,950 
217,550 
219,250 
221,300 
223,550 
226,800 
229,800 

Flood h e i g h t s  
( f e e t  above mean s e a  l e v e l )  

Recur rence  i n t e r v a l  
( y e a r s )  

2 

1 9 . 8  20.9 21 .5  22 .1  22.5 22.9 23 .3  23.9 
20.2 21.4 21.9 22.5 22.9 23.3 23 .6  24 .1  
21 .0  22.1 22.5 23.0 23.4 23 .8  24 .0  24 .4  
21.5 22.6 22.9 23.4 23.7 24 .0  24.2 24.6 
22.3 23.2 23.5 23.9 24.2 24.5 24.7 25.0 
22.5 23.4 23 .8  24 .1  24.4 24.7 24.9 25.1 
22.9 23.7 24 .1  24.5 24.8 25.0 25 .3  25.5 
23.6 24.4 24 .8  25.2 25.4 25.6 25.9 26 .1  
24.6 25.3 25.6 25.9 26.2 26.4 26.6 26.8 
25.6 26.2 26.5 26.8 27 .1  27.2 27.4 27 .5  
26.3 27 .0  27.3 27.7 27.9 28 .1  28.4 28.5 
26.8 27.5 27.7 28.1 28.4 28.6 28.9 2 9 . 1  
27 .1  27.9 28.0 28.3 28.7 28.9 29.1 29.4 
27 .3  28.0 28.2 28.6 28.9 29.1 29.4 29.6 
28.0 28 .6  29.0 29.3 29.8 3 0 . 1  30.4 30.7 
3 0 . 0  31.0 31 .6  32 .2  32.5 32 .9  33.2 33 .5  
30 .5  31.4 32 .0  32.6 32.9 3 3 . 1  33.4 33.7 
30 .7  31.7 32 .2  32 .8  3 3 . 1  33 .4  33.7 34 .0  
31.0 31.9 32 .5  33 .1  33 .4  33.6 33.9 34.2 
31 .1  32.2 32.7 33 .3  33.6 33 .9  34 .2  34 .5  
31.2 32.3 33 .0  33 .6  33.9 34 .1  34.4 34 .7  
31.5 32.6 3 3 . 3  3 4 . 1  34.4 34.6 35 .0  3 5 . 3  
32.5 33.7 34 .5  35.3 35.6 36 .0  36 .4  36.7 
33.5 34 .6  35.2 36 .1  36.4 36.8 37 .1  37.6 

5 10  2 5 50 100  200 500 



Table  3.--Myakka River  f l o o d  h e i g h t s ,  d iked  c o n d i t i o n s  - con t inued  

Cross- 
s e c t i o  P I  number- 

Dis tance  
UDstream 

I I 
W 

11 C r o s s - s e c t i o n  numbers r e f e r  t o  l o c a t i o n  of s t r e a m  channe l  c r o s s  s e c t i o n s  shown i n  f i g u r e  2 .  - 

Flood h e i g h t s  
( f e e t  above mean sea l e v e l )  

from U.S. 
Highway 41 

( f e e t )  

21 Reduced f lood-peak d i s c h a r g e s  a r e  in t roduced  i n t o  step-backwater computat ions  a t  t h i s  c r o s s  - 
s e c t i o n  t o  accoun t  f o r  dec reased  d r a i n a g e  a r e a .  

31 Myakka River  n e a r  Venice (s i te  7 ,  f i g .  2, t a b l e  1). - 

41 Myakka River  below Lower Myakka Lake nea r  S a r a s o t a  ( s i t e  6 ,  f i g .  2 ,  t a b l e  1). - 
51  Myakka River  n e a r  S a r a s o t a  ( s i t e  5 ,  f i g .  2 ,  t a b l e  1 ) .  - 

Recurrence  i n t e r v a l  
( y e a r s )  

61 Myakka River  below Upper Myakka Lake n e a r  S a r a s o t a  ( s i t e  4 ,  f i g .  2 ,  t a b l e  I ) .  - 

7 1  Myakka R i v e r  a t  o u t l e t  of  Tatum Sawgrass ( s i t e  2 ,  f i g .  2 ,  t a b l e  1 ) .  - 
8 1  Myakka River  a t  Myakka C i t y  ( s i t e  1, f i g .  2 ,  t a b l e  1 ) .  - 

500 2  5  1 0  25 100 50 2 00 



Table 4.--Clay Gully f lood he igh t s ,  diked condi t ions  

Cross- 
s e c t i o  PI n u m b e r  

11 Cross-section numbers r e f e r  to  loca t ion  o f  stream channel c r o s s  sec t ions  shown i n  f i g u r e  4 .  - 

Distance 
upstream 

from con£ lu- 
ence with 

Myakka River 
( f e e t )  

2/ Clay Gully a t  S t a t e  Road 780 ( s i t e  3 ,  f i g .  2 ,  t a b l e  1 )  - 
31  Reduced flood-peak d ischarges  a r e  introduced i n t o  step-backwater computations a t  t h i s  c ros s  - 

sec t ion  t o  account f o r  decreased drainage a rea .  

Flood he ights  
( f e e t  above mean sea l e v e l )  

Recurrence i n t e r v a l  
(years)  

2 5 10 2 5 50 100 200 500 



Table  5.--Blackburn Canal f l o o d  h e i g h t s ,  d iked  c o n d i t i o n s  

11 Cross - sec t ion  numbers r e f e r  t o  l o c a t i o n  of s t r e a m  channel  c r o s s  s e c t i o n s  shown i n  f i g u r e  5 .  - 

21 Blackburn Canal near  Venice ( s i t e  8, f i g .  2, t a b l e  1 ) .  - 

Cross- 
s e c t i o p l  
n u m b e r  

Dis tance  
upstream 
from U . S .  

Highway 4 1  
( f e e t )  

Flood h e i g h t s  
( f e e t  above mean s e a  l e v e l )  

Recurrence i n t e r v a l  
( y e a r s )  

2 5  1 0  2 5 50 100 200 500 



Table 6.--Increase in Myakka River flood heights caused 
by diking 

Cross- 
sectio P 1 number 

Distance 
upstream 
from U.S. 

Highway 41 
(feet) 

Diked minus natural 
condition flood heights 

(feet) 

Recurrence interval 
(years) 

Footnotes are at end of table. 

3 5 



Table 6.--Increase i n  Myakka River f lood he igh t s  caused 
by d ik ing  - continued 

Cross- 
s e c t i o f /  
number-- 

Distance 
upstream 
from U.S.  

Highway 41  
( f e e t )  

Diked minus n a t u r a l  
condit ion f lood he igh t s  

( f e e t )  

Recurrence i n t e r v a l  
(years)  

2 

0.3 0.2 0.1 0.2 
0.3 0.2 0 .1  0 .1  
0.3 0.2 0.1 0 .1  
0.3 0.2 0 . 1  0.1 
0.2 0.2 0.1 0.1 
0.2 0.2 0 .1  0.1 
0.2 0.2 0.1 0 .1  
0.3 0.2 0.1 0.0 
0.3 0.2 0 .1  . O . O  
0.3 0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0 .3  0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0 . 1  0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0 . 1  0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0 . 1  0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0 .1  0.0 
0.3 0.2 0 . 1  0.0 
0.3 0.2 0 .1  0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0.1 0.0 
0.3 0.2 0 .1  0.0 
0.3 0.2 0 .1  0.0 
0.3 0.2 0 . 1  0.0 
0.3 0.2 0 .1  0.0 
0.4 0.3 0.1 0.0 
0.4 0.3 0.1 0.0 
0.4 0.3 0.1 0.0 
0.4 0.3 0.1 0.0 

3 6 

5 10 25 



T a b l e  6 . - - Increase  i n  Myakka River  f l o o d  h e i g h t s  caused 
by d i k i n g  - con t inued  

1 I Diked minus n a t u r a l  

11 C r o s s - s e c t i o n  numbers r e f e r  t o  l o c a t i o n  of  s t r e a m  channe l  c r o s s  - 
s e c t i o n s  shown i n  f i g u r e  2 .  

Cross- 
s e c t i o p l  
n u m b e r  

21 Vyakka R i v e r  n e a r  Venice ( s i t e  7 ,  f i g .  2 ,  t a b l e  1 ) .  -. 

31 Myakka River  below Lower Myakka Lake n e a r  S a r a s o t a  ( s i t e  6 ,  f i g .  2 ,  - 
t a b l e  1 ) .  

D i s t a n c e  
ups t ream 
from U.S. 

Highway 4 1  
( f e e t )  

41 Myakka River  n e a r  S a r a s o t a  ( s i t e  5 ,  f i g .  2 ,  t a b l e  1) - 

5 1  Myakka River  below Upper Myakka Lake n e a r  S a r a s o t a  ( s i t e  4 ,  f i g .  2 ,  - 
t a b l e  1 ) .  

c o n d i t i o n  f l o o d  h e i g h t s  
( f e e t )  

Recurrence  i n t e r v a l  
( y e a r s )  

61 Myakka R i v e r  a t  o u t l e t  of  Tatum Sawgrass ( s i t e  2 ,  f i g .  2 ,  t a b l e  1 ) .  - 

2 5 1 0  2 5 



Table  7 . - - Increase  i n  Clay Gul ly  f l o o d  h e i g h t s  caused 
by d i k i n g  

Cross- 
s e c t i o  PI number- 

1/ Cross - sec t ion  numbers r e f e r  t o  l o c a t i o n  o f  s t ream channe l  c r o s s  - 
s e c t i o n s  shown i n  f i g u r e  4 .  

D i s t a n c e  
upst ream 

from conf lu -  
ence  w i t h  

Myakka River 
( f e e t )  

2 /  Clay Gul ly  a t  S t a t e  Road 780 ( s i t e  3, f i g .  2 ,  t a b l e  1 ) .  - 

Diked minus n a t u r a l  
c o n d i t i o n  f l o o d  h e i g h t s  

( f e e t )  

Recurrence i n t e r v a l  
( y e a r s )  

2 1 5 
1 0  2 5 



Table 8.--Increase i n  Blackburn Canal f lood he igh t s  caused by d ik ing  

11 Cross-section numbers r e f e r  t o  loca t ion  of stream channel c ross  - 
sec t ions  shown i n  f i g u r e  5. 

Cross- 

sectiof/ number  

2'54 

58 

60 

62 

21  Blackburn Canal near Venice ( s i t e  8, f i g .  2, t a b l e  1 ) .  - 

Distance 
upstream 
from U.S. 

Highway 41 
( f e e t )  

30,800 

31,200 

32,000 

33,700 

Diked minus n a t u r a l  
condit ion f lood he ights  

( f e e t )  

Recurrence i n t e r v a l  
(years)  

2 

0.5 0.3 0.2 0.1 

0.5 0 .3  0.2 0.1 

0.5 0.4 0.2 0.1 

0.5 0.4 0.2 0.1 

5 10 25 
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