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I. PREFACE 

nis repor t  i s  arranged t o  be e s sen t i a l l y  self-contained 

and t o  serve the  needs of various readers. Exhibits  bound 

herein a re  incorporated fo r  t h i s  purpose. 

However, the  bulk of the  engineering involved i n  the  s tudies  

authorized by the  Board of County Commissioners i s  represented 

by the  plans which a re  referenced i n  the  "List of Plans" on 

the  preceding page. These plans a re  avai lable  i n  bound s e t s  

o r  individual sheets,  as su i tab le  fo r  the  requirements of 

t he  user. 

Those who wish t o  read a summary of the  report  a r e  directed t o  

the  following sections: 

11. I N t R O D U C T I C N  

111. SCOPE 

XVI. CCNCLEIONS 

X V I I .  R E C o m N D A T I m S  



The explosive population growth of Sarasota County has magnified and focussed 

a t ten t ion  on flooding problems which i n  the  past  were of ten ignored. The economic 

base has  simultaneously increased t o  the point t h a t  the  maintenance of present and 

fu ture  land values requires measures the costs  of which might not have been just i -  

f i e d  before. The health and welfare of an urbanizing public a l so  demand protection. 

The grea tes t  impact natural ly  has f a l l en  upon those areas with the grea tes t  

growth. The Phi l l ipp i  Creek basin includes the l a rges t  urban population outside of 

t h e  incorporated municipali t ies,  as  well as t he  grea tes t  concentration of improved 

farm and ranch land. This basin i s  the  subject  of an engineering repor t  issued i n  

June of t h i s  year t o  the Board of County Commissioners. 

1 3  

I n  April 1961 the  Board extended the  engineering s tudies  t o  include a l l  of the  

coastal  basins. This report  and the separate plans referenced herein a r e  the  resul t .  

e- 

The basic  purpose of t h i s  study and repor t  i s  t o  es tabl ish a frame of reference. 

Without such a frame of reference the course of events cannot be analyzed properly, 

and s t a t i s t i c a l  data bewilders instead of guides; the  pressures f o r  actions by con- 

f l i c t i n g  in t e r e s t s  cannot be resolved in to  the best  solutions i n  the  public i n t e r e s t :  

premature s teps  may be taken which could c rea te  more ult imate harm than good, and 

fu ture  generations may be mortgaged with excessively high costs  of correction; 

orderly and desirable  community growth may be temporarily o r  permanently injured. 

Tharo is probably n o t  a r lng lo  aapoct of water management +ram flood sanC?~l 

t o  e s the t i c s  t ha t  w i l l  not come back t o  r e a l  property values i n  the long run. Thus 

the e n t i r e  community has an economic stake, i n  addition t o  a l l  of the other public 

and pr iva te  rewards involved i n  preservation of water resources and foresighted 

- water management. 



Manis re la t ionsh ip  t o  h i s  water environment may be brokeFin to  two c lass i f ica -  

t ions ,  water resources and water manaqement. "Water resources" bas ica l ly  r e f e r s  t o  
/ 

water a s  man f inds  it i n  nature, as r a i n f a l l ,  surface water, and ground water. 

"Water managementW'may be defined as t h a t  man does about water, and thus includes 

flood control ,  drainage, conservation, usage and the  r e s u l t s  of usage, and i n  

general, a r t i f i c i a l  w a t e r r e l a t e d  forces and effects .  , 

mankind was small i n  number and h i s  works puny, the  natural  forces behind 

water resources dwarfed the  significance of water management. Now the  works of man 

have achieved massive "feedback" e f f ec t s  t o  the  point  t h a t  t h i s  natural  resource 

i s  endangered. 

Considering t h i s  present in terre la t ionship,  the  term "water management" i_s used 

generally i n  the  report  where a blanket term wi l l  simplify the  text. Where pecu- 

l i a r l y  applicable, the  term "water resources" i s  applied. These def in i t ions  should 
- 

a l so  help t o  explain the  use of these terms i n  other references, and i n  a c t s  of 

Congress and the  s t a t e  legis la ture .  For example, t he  U. S. Geological Survey w i l l  

tend t o  speak of water resources, vhereas the  U. S. Army Corps of Engineers i n  terms 

of control  because of primary i n t e r e s t s  of these agencies l i e  i n  these  respective 

f ie lds .  

Sarasota County is  already suffer ing from an acute problem'in the  Phi l l ipp i  

Creek basin. The county has the  opportunity t o  proceed with vigor,  tempered with 

caution, toward solution of i t s  problems i n  other  basins before they become 

oppressive. 



111. SCOPE 

.-- A. General 

The scope of t h i s  s tudy may be c l a s s i f i e d  a s  follows: 

A. Overal l  hydrology of each bas in  and t h e  hydraul ics  of t h e  e x i s t i n g  and 
. , 

proposed major drainageways therein.  

B. Insofa r  a s  ava i l ab le  topographic d a t a  permits ,  t h e  de l inea t ion  o f . f l o o d  

hazard a reas  t h a t  now e x i s t ,  and corresponding minimum bui ld ing e leva t ions  

f o r  new construct ion.  

The i n t e n s i t y  of t h e  inves t iga t ion  has been of a prel iminary nature ,  a s  s e t  o u t  

i n  t h e  author iza t ion .  I t  e s t a b l i s h e s  a frame of reference  which r e v e a l s  t h e  most 

important  elements and provides a bas i s  f o r  cha r t ing  f u r t h e r  s teps.  

B. Rioht-of-wav f o r  Drainaaewavs 

The f i r s t  important goal has  been achieved, which is  t h e  establishment of t h e  

right-of-way requirements f o r  major drainageways, which will  permit l e g a l  and o the r  

s t e p s  t o  avoid encroachment by const ruct ion  and subdivision p l a t t i n g .  The requi re-  

ments of br idges  and c u l v e r t s  f o r  highway cross ings  may be pre-planned, of which 

t h e  S t a t e  Road Departments improvements of S. R. 45 (u.S. Route 41) a r e  of immediate 

urgency. 

C. To~oqraph ic  Data 

The lcey t o  complete basin ana lys i s  i s  r e l i a b l e  topographic data. Preliminary 

topographic d a t a  may be used f o r  prel iminary purposes, and more re f ined  da ta  may be 

obtained and applied t o  succeeding s tages  of s twly and construct ion.  Unfortunately 

only l imi ted  topographic da ta  i s  ava i l ab le  i n  most of t h e s e  basins. The present  

- U. S. Geological Survey maps d e l i n e a t e  contours a t  20 foot  i n t e r v a l s ,  which i s  



hardly su f f i c i en t  f o r  any purposes i n  land a s  f l a t  a s  these basins. !We have as- 

sembled data  from a l l  avai lable  sources, but much more \.rill be needed i n  the  future. 
.c 

For the  major drainageways we have completed f i e l d  surveys as needed f o r  the  

hydraulic analyses reported herein. However, delineation of flood hazard areas has 

been severely handicapped by lack of su f f i c i en t  topographic data  i n  many areas. 

D. Previous Studies and Reports 

Previous engineering s tudies  and repor t s  have been reviewed and correlated t o  

t he  degree t h a t  they a r e  applicable t o  the  scope and c r i t e r i a  of t h i s  study. The 

Ph i l l i pp i  Creek basin has previously been studied by t h i s  firm, and the  crossing a t  

U.S. Route 41 by J. E. Greiner Company. The preliminary repor t  by the  U. S. So i l  

Conservation Service on t he  project  i n  Cowpen Slough and Shakett Creek, o f f i c i a l l y  

designated "Sarasota Nest Coast Watershed," has been analyzed, and modifications a re  

e proposed herein which would be of considerable benefit .  Other reports  are referred 

t o  i n  the  t e x t  and a re  referenced i n  an appendix. 

E. Boundan Survev 

Although the  hydraulic analysis  of t he  channels reveels the  fu ture  r ight-of-  

way t h a t  should be reserved, the  exact locat ion of t h i s  right-of-way requires  bound- 

ary surveys. To complete such surveys f o r  a l l  basins. would be very costly. This 

cos t  would be j u s t i f i ed  i f  there  were no other way t o  pro tec t  the  right-of-way from 

the  e f f e c t s  of even more cos t ly  encroachment, but f o r  most of t he  basin delineation 

of fu ture  right-of-ways, under a master drainage plan, may be su f f i c i en t  f o r  t he  

present time, provided it is  lega l ly  protected. Land developers may be expected t o  

allow f o r  t h i s  right-of-way as par t  of t h e i r  plans, i n  the  same manner i n  which they 

incorporate segments of the  comprehensive road plan. This procedure i s  beneficial  
F 

t o  the  developer, because it provides drainage fo r  h i s  subdivision. 



On t h e  o t h e r  hand, t h i s  procedure may be  too  l a t e  f o r  c e r t a i n  "hot  spots"  where 

vddening of drainageways p resen t s  a c o s t l y  problem no t  only a s  t o  cons t ruc t ion  bu t  
< 

a l s o  a s  t o  a c q u i s i t i o n  of va luab le  right-of-way, f o r  which a c e r t a i n  number of 

dwell ings must be 'moved o r  demolished. For t h i s  reason, t h e  Board of County Com- 

miss ioners  might l a t e r  au thor i ze  c e r t a i n  alignment s t u d i e s  and loca l i zed  boundary 

surveys i n  keeping with t h e  hydraul ic  requirements of t h e  channels. 

F. L imi ta t ions  t o  Scooe 

This  r e p o r t  i s  l imi t ed  t o  major bas ins  and drainageways. Local ized c o a s t a l  

t e r r a i n  and t h e  o f f shore  keys a r e  no t  included i n  t h i s  c l a s s i f i c a t i o n .  Thei r  a reas ,  

r e l i e f  f e a t u r e  and proximity t o  t h e  bays a r e  such t h a t  minor b a s i n s  and drainageways 

w i l l  apply. The term "minor" r e f e r s  t o  s i z e ,  and not  t o  t h e  ser iousness  of any l o c a l  

problems t h a t  may e x i s t .  

,.- G. Other Asoects 

The scope of t h i s  s tudy and r e p o r t  i s  s p e c i f i c a l l y  r e l a t e d  t o  problems r e s u l t i n g  

from f lood  con t ro l  and dra inage  i n  t h e  basins. Surface  water runoff  i s  no t  t h e  only 

aspect  05 water  management of importance i n  t h i s  area. Ground water conservat ion,  

inc luding r e s i s t a n c e  t o  s a l t  water  i n t r u s i o n ,  and o t h e r  a spec t s  of water management 

a r e  touched upon he re in ,  bu t  t h e  emphasis i s  b a s i c a l l y  on su r face  runoff .  



I V .  GENERAL ASPECTS OF SARASOTA COUNTY 

-. 
A. General  

Sa raso ta  County is  located  below Tampa Bay on t h e  west coas t  of peninsular  

F lo r ida ,  a s  shown on Exh ib i t  "A" on t h e  following page. Enjoying 30 miles of sandy 

beaches on t h e  Gulf of ivlexico, t h e  t o t a l  land area  of t h e  county i s  586 square miles. 

Populat ion c e n t e r s  have developed along t h e  coas t  and w i l l  u l t ima te ly  p resen t  an un- 

broken metropoli tan s t r i p ,  with f u t u r e  growth then moving inland. 

Exh ib i t  "By" following Exh ib i t  "A," maps t h e  county o u t l i n e s  and p r i n c i p a l  cul-  

t u r a l  fea tures .  The main c i t y  i s  t h e  Ci ty  of Sarasota,  which i s  a l s o  t h e  county 

s e a t ,  with almost ha l f  t h e  present  population. The C i t y  i s  f i f t y  miles south of 

t h e  major twin c i t i e s  of Tampa and St .  Petersburg. The Ci ty  of Venice, swen teen  

mi les  f u r t h e r  south, which was founded a s  a  model re t i rement  community about 30 yea r s  

ago, i s  a l s o  growing rapidly.  - 

Saraso ta  County i s  served by a  f u l l  range of publ ic  and ck:c se rv ices ,  such a s  

a  modern county school system, h o s p i t a l s ,  churches and c i v i c  clubs. There a r e  ex- 

t e n s i v e  r e c r e a t i o n a l  and s p o r t s  f a c i l i t i e s .  The c u l t u r a l  environment is  r e f l e c t e d  

i n  community concerts ,  profess ional  and amateur t h e a t e r s ,  a  publ ic  l i b r a r y ,  news- 

papers and r a d i o  s t a t ions .  Sarasota  i s  t h e  winter  home of t h e  Chicago Vhite Sox 

basebal l  club. 

8. History  

Saraso ta  County was carved o u t  of Manatee County i n  1921. Long a sleepy farm 

community, with some commercial f i sh ing.and a modest r e s o r t  a c t i v i t y ,  t h e  area  ex- 

perienced t h e  b e s t  and worst of t h e  boc? of t h e  1920's. Permanen' a s s e t s  derived 

from t h i s  per iod  were t r anspor ta t ion  f a c i l i t i e s  h i c h  made f u r t h e r  development 

inev i t ab le .  

- 7 -  
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n e  fol lowing years  saw Sarasota  with a heal thy,  permanent growth i n  t h e  di-  

r e c t i o n  of a r e s o r t  community and a simultaneous inc rease  i n  t h e  re t i rement  popula- - 
t i on .  During World War I1 period,  Sarasota  became an A i r  Corps t r a i n i n g  base, which 

crea ted  a number of d i r e c t  and i n d i r e c t  s t imulat ions.  

Af te r  t h e  war Sarasota  climbed rapidly.  Although t h e  r e s o r t  a c t i v i t i e s  hold 

t h e  popular  a t t e n t i o n ,  t h e  q u i e t  growth of t h e  s t a b l e  permanent populat ion a c t u a l l y  

i s  more impressive. Sarasota  is  now more than a r e s o r t  and re t i rement  community. 

I t  i s  a l s o  a cen te r  of a r t  and c u l t u r e ,  wit11 a heal thy  c m e r c e  of r e t a i l  t r ade ,  

l i g h t  indus t ry  and spec ia l i zed  agr icul ture .  Many people who r e t a i n  business con- 

nec t ions  up nor th  make Sarasota  t h e i r  permanent home. Others who thought t o  r e t i r e  

have resumed a c t i v e  work and have s t a r t e d  new businesses  i n  Sarasota.  

C. Transwortation 

P 
Transpor ta t ion  f a c i l i t i e s  of almost every type  a r e  ava i l ab le ,  Sarasota  being 

served by land,  sea  and a i r .  

Two f e d e r a l  highways pass  through Sarasota.  U. S. Route 41, t h e  well-known 

Tamlami T r a i l  runs north and south, te rminat ing  a t  i t s  southern end i n  Miami. 

U. S. Route 301 has i t s  southern terminus i n  Sarasota.  These highways a r e  sup- 

plemented by s t a t e ,  county, and c i t y  roads. E f f o r t s  a r e  being made t o  have road 

improvement keep pace with t h e  increas ing r e s i d e n t i a l  populat ion,  as  well as  t h e  

g r e a t  t o u r i s t  inf lux .  The fede ra l  rou tes  a r e  being four-laned by s tages .  

Rai l  t r anspor ta t ion  is  furnished by two major r a i l r o a d s ,  Seaboard Ai r l ine  and 

A t l a n t i c  Coast Line, with f u l l  passenger and f r e i g h t  f a c i l i t i e s .  Bus l i n e s  and 

motor f r e i g h t  l i n e s  are  a l s o  wel l  es tabl i shed,  with modern terminals .  

- The g r e a t  deep-water p o r t  of Tampa i s  only f i f t y  miles t o  t h e  north. Sarasota  

i s  bordered by p a r t  of t h e  in land waterway system, and is  served by boat  and barge 
1-23 - - 10 - 



t r a f f i c  of l imi t ed  d r a f t .  Improvement and deepening of t h e  channel i s  now tulderway 

under t h e  f e d e r a l l y  supported Gulf Coast I n t r a c o a s t a l  lfilaterway Pro jec t  which u l t i -  
- 

mately w i l l  t r a v e r s e  t h e  e n t i r e  Gulf Coast, and w i l l  l i n k  up with o t h e r  waterway 

systems. 
I 

. , Saraso ta  i n h e r i t e d  two l a r g e  a i r p o r t s  from t h e  wartime A i r  Corps, both of which 

a r e  i n  a c t i v e  c i v i l  use. The main a i r p o r t ,  ~ a r a s b t a - ~ r a d e n t o n  Airpor t  i s .  served by 

National  and Eas tern  Air l ines .  I n  add i t ion  t o  t h e  a i r l i n e  passenger and f r e i g h t  

t r a f f i c ,  both a i r p o r t s  handle a l a r g e  volume of commercial and p r i v a t e  a i rp lane  

movements. 

D. Economv of County 

The county economy is  no t  only a  ma t t e r  o f  l o c a l  cormnerce and indus t ry ,  bu t  
1 3  

is rooted  a l s o  i n  t h e  independent income and wealth of t h e  population. 

- S t a r t i n g  from an a g r i c u l t u r a l  base t h e  economy has  become resor t -or iented .  

Growth of a  permanent populat ion,  a t  f i r s t  s t rong ly  represented  by r e t i r e d  persons, 

h a s  spread information a s  t o  S a r a s o t a ' s  na tu ra l  advantages, and new indus t ry  has  

been e s t a b l i s h e d  a t  a quickening ra t e .  The growth of populat ion has of i t s e l f  

developed indus t ry  and s e r v i c e s  t o  supply l o c a l  demands. 

The bu i ld ing  cons t ruc t ion  indus t ry  i s  n a t u r a l l y  t h e  l a r g e s t  because it re-  

f l e c t s  d i r e c t l y  t h e  grovrth of t h e  area. I n d u s t r i e s  inc lude  bui ld ing  products,  

e l e c t r o n i c s ,  p l a s t i c  and rubber products,  chemicals,  wire products ,  boats  and ac- 

acoqpriae. Giahinrj equipment, t r a i l e r s  and aeeeeea r i t a ,  dairy and aekcr c a n s m e r  

products ,  f u r n i t u r e ,  and o thers .  

Agr icu l tu re  has  a long es t ab l i shed  background, having been f o r  many yea r s  t h e  

- o r i g i n a l  backbone of t h e  economy. I n  general ,  a g r i c u l t u r e  is  prosperous, s u b j e c t  

t o  se tbacks  due t o  bad weather condit ions,  and i s  r e l a t i v e l y  s t a b l e  i n  s ize .  

- - 11 - 



-- A. General 

Knowledge of the population charac te r i s t ics  and i t s  pas t  trends wi l l  a s s i s t  i n  

analyzing present problems and i n  planning f o r  the future. Although exact population 

s t a t i s t i c s  are  not of c r i t i c a l  importance t o  water management, as they would be f o r  

public u t i l i t i e s ,  it should be recognized t h a t  without people there  would be no 

water problem. 

Exhibit "C," on the following page, portrays graphically the  populated areas 

of Sarasota County and the  trends t h a t  appear l i ke ly  f o r  the  future. A l l  of the  

established communities are shown, of which the following a re  incorporated c i t i e s :  

Sarasota 
Venice 
Longboat Key 
North Port Charlotte 

The Ci ty  of North Port  Charlotte covers the  l a rges t  area, a huge 55.5 square 

miles, but had a population i n  1960 of only 178 persons. The area r e l a t e s  t o  the  

subdivision holdings of the development corporation, ra ther  than the  natural  r e s u l t  

of urbanization. 

The U. S. Bureau of the  Census made i ts  l a t e s t  decennial count i n  1960, which 

means t h a t  recent  data i s  available. This information i s  usually accurate. How 

ever, i t  i s  of ten overlooked t h a t  the purpose of the  Census Bureau i s  not always 

iden t ica l  with the requirements of others. 

The Census Bureau must count t he  nation only once. Therefore they do not 

c r ed i t  an area with the population which has i t s  "usual" domiciles elsehhere. Yet 

people who are i n  f ac t ,  i f  not o f f i c i a l l y ,  res idents  of an area f o r  many months of 
r 

the  year, occupy dwellings, support the economy, make use of public services and 

pay taxes. Surely these people must be considered i n  connection with community 

water resources. 
- 12 - 
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I n  other pa r t s  of the  nation t h i s  fac tor  i s  usually minor and may be neglected. 

However, there  i s  no question t h a t  i n  Sarasota County the e f fec t ive  population is  

- f a r  greater  than the o f f i c i a l  census count. There a r e  methods f o r  evaluating t h i s  

fac tor  s t a t i s t i c a l l y  and weighing i t s  effects .  Such an analysis i s  beyond the needs 

and scope of t h i s  report. Therefore 1960 census data wil l  be noted herein, but with 

the caution tha t  these f igures  underrate the  r e a l  picture: 

1960 RESIDENT POPULATION 

Number of Persons Percent of Total 

Ci ty  of Sarasota 34,083 44.5 

Ci ty  of Venice 3,444 4.5 

Engl ewood 2,877 3.7 

Balance of County 

76,895 Sarasota County (Total) 100.0 

The trend t o  outside the City of Sarasota i s  revealed by the above 44.5 percent 

i n  the c i t y  i n  1960 as compared t o  66.2 percent i n  1950. 

B. Grovrth Rates 

The r a t e s  of population growth of th'e county from 1930 t o  1960 are  shown on 

Exhibit "D" on the next page. I n  addition, a number of s ign i f ican t  growth r a t e s  

f o r  the  pas t  ten years have been tabulated below, f o r  comparative purposes: 

GROI''H Rw Auuual Bake of Increase 

Sarasota County -- Overall 

Unincorporated Sarasota County ' 

City of Sarasota 

Ci ty  of Venice 

e Dade County 
S ta t e  of Florida 

b United S ta t e s  
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A t  t h e  1950-1960 growth r a t e ,  t h e  populat ion of t h e  county would double i n  seven 

years .  The Saraso ta  County g r o w t k r a t e  i s  impressive by any standard,  and ranks 

- four teen th  of a l l  t h e  count ies  i n  t h e  United S t a t e s  f o r  t h i s  period. This  growth 

r e f l e c t s  t h e  explosive t r end  of t h e  coas ta l  a reas  of peninsular  Florida.  !'laterfront, 

whi te  sandy beaches and a favorable  c l imate  have proven t o  be a magnetic combination, 

and t h e  a v a i l a b l e  raw supply i s  r a p i d l y  dwindling. To t h i s  i s  added a way of l i f e  

favored by many and t h e  grorving power of a  regional  commercial and i n d u s t r i a l  hub. 

The overa l l  growth c h a r a c t e r i s t i c  f o r  a  l a r g e  urban area i s  a c t u a l l y  a  summa- 

t i o n  of many d i f f e r e n t  growth f a c t o r s ,  which have d i s t i n c t i v e  f e a t u r e s  of t h e i r  own. 

These may be described a s  follo!vs: 

1. Expansion of metropoli tan areas. 

2. Establishment of subdivisions some d i s t a n c e  from metropoli tan areas ,  t h e  

l a r g e  subdivisions usual ly  being f a r t h e r  away because of land c o s t s  and t h e  

need f o r  v i r g i n  t r a c t s .  

3. Small s a t e l l i t e  subdivis ions  near  o r  i n  between metropoli tan areas and 

l a r g e  subdivisions. 

4. Gradual f i l l i n g - i n  of t h e  open a r e a s  between metropoli tan a reas  and a l l  of  

t h e  o t h e r  subdivisions.  

5. Sett lement on o r  near d e s i r a b l e  land fea tu res ,  e s p e c i a l l y  coas ts ,  bayous, 

r i v e r s  and lakes. 

6 .  Growth along major highways, such a s  U. S. 41. 

The most unpredic table  f a c t o r  i s  t h e  growth of l a r g e  subdivisions. Linlike t h e  

e s t ab l i shed  communities, v~hether  incorporated o r  unincorporated, which have a h i s t o r y  

and w i l l  grow na tu ra l ly ,  t h e  l a r g e  subdivisions have a kind of forced growth t h a t  i s  

f e r t i l i z e d  by adver t i s ing ,  promotion and t h e  inducements of pre-planned f a c i l i t i e s  

- which o r d i n a r i l y  would fo l low growth ins tead  of leading it. 



I f  a long national recession does not intervene and the  developers maintain 

t h e i r  momentum they wi l l  have a tremendous t o t a l  impact on the  area population. On 
..- 

t he  other  hand, i f  e i t h e r  condition i s  reversed, there  could be a leveling off. 

Vhether any subdivision development w i l l  be an asse t  o r  a l i a b i l i t y  t o  the  

county depends on many factors. Control and guidance may be provided by county 

planning, subdivision regulations,  zoning and other t oo l s  and approaches., The over- 

a l l  public i n t e r e s t  i s  not sewed so le ly  by land development, but a l so  by ult imate 

land use f o r  many purposes, including those of the  public a t  large. 

Another f ac to r  t h a t  can have a potent ia l  e f f ec t  on development i s  t he  extent 

and locat ions  of l a rge  land holdings t h a t  a r e  kept off the  market. Clhether,these 

holdings w i l l  have a res t ra in ing  influence wi l l  depend on fu ture  po l ic ies  and events. 

I t  i s  not surpr is ing t h a t  the  urban areas  outside the  boundaries of the  City 

of Sarasota  a re  increasing i n  population f a s t e r  than the  c i t y  i t s e l f .  The c l a s s i c  - 
pa t t e rn  i s  t h a t  a young suburban community, considered separately from i t s  urban 

core, will grow rapidly u n t i l  it too becomes mature and begins t o  approach satura- 

tion. 

C. Prolections 

There i s  l i t t l e  about the  h i s to ry  of F lor ida ' s  post-World War I1 growth t o  

i n h i b i t  optimism, and many s tud ies  continue t o  r e f l e c t  high growth ra tes .  However, 

a ce r t a in  amount of caution should be injected a s  t o  future  projections. 

F lo r ida ' s  phenomenal growth has leaned heavily on migration. Even i f  t h i s  

migration should continue a t  a constant high level ,  each year ' s  inf lux w i l l  become 

a smaller percentage of the  la rger  ex is t ing  population. I n  addition, it is  well 

- t o  assume t h a t  the  migration wave i t s e l f  wi l l  reach a peak and gradually decline, 

reaching a steady level  a t  some fu ture  date. 

- 17 - 



I n  addi t ion ,  the  l i m i t a t i o n s  of s a t u r a t i o n  w i l l  i t s e l f  t e n d  t o  reduce t h e  r a t e  

of  inc rease  i n  f u t u r e  years. The p a t t e r n  i n  Ca l i fo rn ia ,  which F lo r ida  seems t o  be 

C fol lowing,  i s  a  good example. Despite  Los Angele$' g rea t  numerical inc rease  s i n c e  

1950, t h e  annual r a t e  of inc rease  of t h i s  c i t y  has  been only about 2.5% s ince  1950. 

On t h e  o the r  hand, it can be assumed t h a t  i n  t h e  r e s i d e n t i a l  suburbs of t h e  Cal i for -  

n i a  c i t i e s  t h e  growth r a t e s  have been much g r e a t e r ,  a s  they a r e  f o r  suburbs of F lo r i -  

da c i t i e s .  

For these  reasons long-range p r o j e c t i o n s  should be tempered w i t h  conservatism, 

t o  avoid planning f o r  events  t h a t  might no t  t r ansp i re .  Growth r a t e s  f o r  t h e  d i s t a n t  
1 3  

f u t u r e  must u l t ima te ly  t a p e r  of f  toward t h e  nat ional  p ro jec t ion  which i s  only 1.5% 

p e r  year. 

D. Relat ionshin t o  Water Manaaement 

The populat ion t rends  i n  t h e  county have e f f e c t s  on water management i n  many - 
ways. The r a p i d i t y  of su r face  runoff i s  i t s e l f  d i r e c t l y  a f fec ted  by buil t -up a reas ,  

and Exhibi t  "I" of t h e  projec ted  population d e n s i t i e s  appears l a t e r  i n  t h e  r e p o r t  

t o  support  t h e  computations of drainage basins. 



VI. LAND USE 

- A. Present  Land Use 

Land use  is  t h e  culmination of t h e  r e l a t i o n s h i p  ef man t o  nature.  The u l t i m a t e  

meaning of t h i s  s tudy w i l l  be i t s  va lue  f o r  t h i s  purpose. There is  ha rd ly  an event  

t ak ing  p lace  i n  t h e  county t h a t  does no t  have some bearing on it. 

A genera l ized  land use map of Sa raso ta  County appears on t h e  fol lowing page, a s  

E x h i b i t  "E." This  map r e l a t e s  t o  e x i s t i n g  condi t ions  and is  confined t o  major 

f e a t u r e s .  I t  i s  s u i t a b l e  f o r  t h e  purposes of an o v e r a l l  examination of water 

management. 

The major land uses may be summarized a s  follows: 

1. Urban 

2. Agr icul tura l :  farms and ranches 

3. Undeveloped: f o r e s t s ,  p r a i r i e s ,  swamps and marshes. 

The p resen t  urban and a g r i c u l t u r a l  a reas  a r e  ou t l ined  on t h e  map. The urban 

communities a r e  reviewed i n  t h e  previous sec t ion  of t h e  r e p o r t  on populat ion growth. 

Agr icu l tu ra l  a reas  ind ica ted  a r e  approximate, and serve  t h e  purpose of showing 

t h e i r  r e l a t i o n s h i p s  t o  t h e  r e s t  of t h e  county. 

Much of t h e  farmland can be  drained and i t s  water t a b l e  con t ro l l ed  by n a t u r a l  

o r  a r t i f i c i a l  means. Guidance and even f i n a n c i a l  a s s i s t a n c e  a r e  a v a i l a b l e  f o r  pro- 

g r e s s i v e  p r a c t i c e s  under t h e  Sa raso ta  S o i l  Conservation D i s t r i c t  and r e l a t e d  f e d e r a l ,  

s t a t e  and l o c a l  governmental programs. 

Much of t h e  p resen t ly  undeveloped land,  which covers a  major po r t ion  of t h e  

county, con ta ins  numerous shallow wet-weather ponds. I t  i s  bel ieved t h a t  ranching 
7 

w i l l  g radua l ly  move 5nto  these  areas ,  r a t h e r  than crop types of agr icul ture .  
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B. Communitv Goals 

The goa l s  of t h e  connnunity a r e  t h e  prerogat ive  of t h e  publ ic ,  no t  of t h e  

engineer  o r  planner,  who can, however, use h i s  s k i l l s  t o  c a l l  3 t t e n t i o n  t o  needs, 

a l t e r n a t i v e s ,  and experiences elsewhere, t o  c l a r i f y  t h e  problems and thus  a s s i s t  i n  

t h e  dec i s ions  taken. A f a c t o r  t h a t  i s  o f t e n  neglected i n  a r a p i d l y  growing area  i s  

t h a t  t h e  publ ic  i t s e l f  w i l l  change, and t h a t  some attempt should be made t o  evaluate  

probable adjustments t o  o r i e n t a t i o n  of t h e  community. This kind of planning w i l l  

tend t o  minimize f u t u r e  f r i c t i o n  and gain pub l i c  support,  without  which v i t a l  pro- 

grams a r e  r e j e c t e d  constant ly  t o  t h e  detr iment  of many communities i n  Florida.  

The h i s t o r y  of p a s t  land usage and t h e  needs of t h e  present  can bc? reviawed 

in tens ive ly .  Correct ions of e x i s t i n g  problems fol low without undue d i f f i c u l t y .  The 

f u t u r e  cannot be predic ted  accura te ly ,  b u t  i n t e l l i g e n t  p ro jec t ions  can be made based 

on t h e  c u r r e n t  s t a t e  of knowledge, and t h e s e  can be cont inual ly  adjusted a s  necessary. 

I n  terms of market va lue  t h e  c l a s s i f i c a t i o n  of land s t a r t i n g  with t h e  lowest and 

proceeding upward i s  genera l ly  a s  follows: 

1. Wilderness, swamp, and o the r  raw land. 

2. h"od1and 

3. Pastured Woodland 

4. Pas ture  

5. Pastured cropland 

6. Cropland 

7. Groveland 

8. Commercial and I n d u s t r i a l  

9. Urban 

Because f i n a n c i a l  pressures  usual ly  guide events i n  our economy, when not  con- 

t r o l l e d  otherwise, t h e  sequence of usage usua l ly  moves toward t h e  higher d o l l a r  
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values. For ins t ance ,  today's  f a n s  and groves adjacent  t o  urban a reas  w i l l  g i v e  way 

t o  tomorrow's urban development, when t h e  demand a r i s e s .  - 
Freedom t o  grow i n  t h i s  manner stems from t h e  r i g h t s  of people i n  t h i s  country 

t o  use  t h e i r  proper ty  a s  they s e e  f i t .  I n  many r e s p e c t s  it i s  a se l f - r egu la t ing  

system t h a t  amalgamates a  number of s t rong forces .  On t h e  o t h e r  hand, completely 

haphazard growth i s  not  always i n  t h e  publ ic  i n t e r e s t ,  and many methods have been 

e s t a b l i s h e d  t o  con t ro l  t h e  f e a t u r e s  deemed important.  Road right-of-way and pub l i c  

parks  a r e  examples of t h e  many i n t e r e s t s  of t h e  publ ic  t h a t  have been recognized and 

have been upheld by t h e  c o u r t s  provided proper  procedures a r e  followed. Planning 

and zoning a r e  modern t o o l s  t o  lend an organized approach t o  these  community needs. 

The pub l i c  i n t e r e s t s  i n  water management have no t  been f u l l y  recogpized, be- 

cause only  r e c e n t l y  have t h e  populat ion dens i ty ,  a g r i c u l t u r a l  usage, i n d u s t r i a l  

demand and o t h e r  f a c t o r s  c rea ted  an awareness of t h e  complete p ic ture .  Many of t h e  

.-- newly s tud ied  a spec t s  of water  management have been brought i n t o  t h e  open so  

r e c e n t l y  t h a t  they have no t  been covered adequately by l e g i s l a t i o n  nor t e s t e d  i n  

t h e  cour ts .  It  i s  i n e v i t a b l e  t h a t  water management needs w i l l  be recognized by 

t h e  pub l i c  and by t h e  courts .  Recent h i s t o r y  i s  proving t h i s .  

C. Planninq 

The land use  requirements r e l a t i n g  t o  water management t h a t  should be  incor-  

pora ted  i n  f u t u r e  planning inc lude  t h e  following: 

1. Major f lood r o u t i n g  a reas  

2. Water impoundment and ground water recharge a reas  

3. Conservation and rec rea t ion  areas. 

4. Multi-purpose areas ,  incorpora t ing  t h e  above and o the r  aspects .  

5. Road right-of-way 

6. Canal right-of-way 



7. Water control s t ruc tures  

8. Other needs of water management t h a t  may be developed. 

I t  i s  recommended t h a t  continued intensive study be made of land use i n  

Sarasota County and of the  needs and goals of the  future ,  leading t o  public support 

of po l i c i e s  t h a t  are necessary t o  avoid the  penal t ies  of delay u n t i l  the  problems 

become unbearably d i f f i c u l t  and costly.  



V I I .  INTRODUTION TO \WATER MNAQMENT 

Water management may be  defined a s  inc luding t h e  water resources  endowed by 

na tu re ,  t h e i r  usage by man and e f f e c t s  upon him, and t h e  c o n t r o l s  imposed on these  

resources.  The concent ra t ion  of an expanding populat ion and indus t ry  exposes f a r  

g r e a t e r  economic and human va lues  t o  r i s k ,  e s p e c i a l l y  where development moves i n t o  

marginal land t h a t  i s  sub jec t  t o  f looding,  water  consumption promises t o  reach 

s t agger ing  proport ions.  

Con t ro l s  now a v a i l a b l e  a r e  so  po ten t  t h a t ,  with r e l a t e d  e f f e c t s ,  man's works 

can impose s i g n i f i c a n t  f o r c e s  on t h e  na tu ra l  resources.  The fePrmer unplanned and 

sometimes haphazard approach t o  water  management i s  a luxury t h a t  can no longer be 

a f fo rded ,  as  these  t r e n d s  cont inue  and perhaps acce l l e ra t e .  Economic wel l  being and 

pub l i c  h e a l t h  a r e  now a t  s take.  

I n  F l o r i d a  t h e  h i s t o r y  of water  use was long a f fec ted  by a spa r se  populat ion 
r 

and a water surplus. Removal of t h e  su rp lus  sur face  water was t h e  problem t h a t  was 

obvious, and t h e  f i r s t  e f f o r t s  turned t o  dra inage  and f lood handling. Among t h e  

foreseen  r e s u l t s  was overdrainage i n  d r y  times, c r e a t i n g  new problems. Conserva- 

t i o n  then  became recognized. 

Other  water problems made themselves evident .  S a l t  water in t ruded i n t o  well  

aqui fers .  Erosion of channels and beaches, damage from hur r i cane  f loods ,  needs of 

a g r i c u l t u r a l  i r r i g a t i o n ,  navigat ion ,  and r e c r e a t i o n  t h r u s t  themselves upon a 

r a p i d l y  growing s t a t e .  Po l lu t ion  of wel ls  and r i v e r s  by sewage and i n d u s t r i a l  

wastes became a problem t h a t  could no longer be ignored. 

The pub l i c  i n t e r e s t s  i n  water  management have no t  been f u l l y  recognized, be- 

cause t h e  populat ion dens i ty ,  a g r i c u l t u r a l  usage, i n d u s t r i a l  demand and o t h e r  fac-  

7 t o r s  only r e c e n t l y  have c rea ted  an awareness of t h e  complete p ic tu re .  Many of t h e  



newly s tudied  aspects  of water  management have been brought i n t o  t h e  open s o  r e c e n t l y  

t h a t  they  have n o t  been covered adequately by l e g i s l a t i o n  nor  t e s t e d  i n  t h e  cour ts .  

- It  is  i n e v i t a b l e  t h a t  water management needs w i l l  be recognized by t h e  publ ic  and by 

t h e  c o u r t s ,  and recen t  h i s t o r y  i s  proving t h i s .  

Water Management encompasses t h e  fol lowing aspects  of s i g n i f i c a n c e  t o  Sa raso ta  

County, many of which a r e  overlapping i n  complex ways: 

Neather ( r a i n f a l l ,  etc.) 

Evaporation from land and water su r faces  

Transpi ra t ion  from p l a n t s  

Natural  environment 

Topography 
Geology 
S o i l s  
Vegetation 

Sur face  Water 

Over1 and runoff  
Runoff through n a t u r a l  and improved channels 
Impoundment 

Ground water  

Shallow aqu i fe r s  
Ar tes ian  a q u i f e r s  
Water t a b l e  conservat ion 
S a l t  water i n t r u s i o n  

Flooding 

From rainstorms runoff 
From storm t i d e s  

Land Conservation 

S o i l  conservat ion . 
Beach and channel erosion con t ro l  

Q u a l i t y  of Fresh Iflater 

Public  water supply (hea l th )  
Recreat ion (hea l th ,  f i s h ,  etc.) 
I r r i g a t i o n  
I n d u s t r i a l  requirements 



Q u a l i t y  of S a l t  Water 

Recreat ion (heal th)  
Fishing,  commercial and s p o r t  

F ish  and Wi ld l i f e  Conservation 

Cul tu ra l  Usage and Values 

Land u s e  
Public  water supply 
Sewage and waste d isposal  
Vrban needs and p ro tec t ion  
Agriculture and f o r e s t r y  
Commerce and indust ry  
Navigation 
Recreat ion 
Land values  
E s t h e t i c s ,  na tu ra l  and a r t i f i c i a l  

Organizat ions and I n t e r e s t s  

Federal agencies 
S t a t e  agencies 
Counties 
Etlunicipalities 
Other publ ic  agencies 
Univers i t ies ,  i n s t i t u t e s  and foundations 
Public  i n t e r e s t  associa t ions  (e.g., Audubon Society)  
Professional  and technica l  ass 'ociations 
Commercial and i n d u s t r i a l  associa t ions  
I?liscellaneous organiza t ions  of many kinds 
Civic  and o the r  l o c a l  a s soc ia t ions  
Unorganized commercial and i n d u s t r i a l  i n t e r e s t s  
Unorganized individual  i n t e r e s t s  



VIII. PHYSICAL FEATIRES OF SARASOTA C O W  

The peninsula  of F lo r ida  ly ing  above sea  l e v e l  r e s t s  upon a much wider con- 

t i n e n t a l  peninsula  r i s i n g  from t h e  depths of t h e  Gulf of Mexico and t h e  At lan t i c  

Ocean, known a s  t h e  F lo r id ian  Plateau. Geological inves t iga t ions  reveal  t h a t  a t  

t imes f a r  more of t h i s  p la t eau  has  been exposed, whereas a t  o t h e r  times t h e  sea  

covered most of t h e  p resen t  s t a t e  area. About h a l f  of t h i s  p l a t e a u  i s  now covered 

by r e l a t i v e l y  shallow waters. 

Peninsular  F lo r ida  has  a number of bas ic  geological  formations. Lying upon 

t h e  deepes t  core  rocks a r e  th ick  sedimentary limestone formations, which have been 

l abe led  t h e  Ocala Group, and t h e  Suwanee and Tampa formations. Some of these  forrna- 

t i o n s  crop out  above ground i n  t h e  c e n t r a l  a reas  of t h e  s t a t e ,  but  they d i p  g r e a t l y  

a s  they move southward. The top  of t h e  Tampa formation occurs about 300 t o  600 f e e t  
T 

below t h e  su r face  i n  Sarasota  County. These limestones a r e  h igh ly  permeable, but  

a r e  h igh ly  mineral ized except i n  t h e  nor theas tern  p a r t  of t h e  county. 

The Hawthorne formation o v e r l i e s  t h e  limestones. I t  c o n s i s t s  of depos i t s  of 

va r ious  c lays ,  marls, s h e l l s ,  l imestones and sands. This  unhomogeneous formation 

amounts t o  a r e l a t i v e l y  impervious l a y e r  confining t h e  water i n  t h e  limestone aqu i fe r  

beneath. The Hawthorne aqu i fe r  i s  correspondingly va r i ab le ,  but  suppl ies  much of t h e  

p r e s e n t l y  acceptable well water. 

The upper formations ly ing  above t h e  Hawthorne which a r e  c l a s s i f i e d  a s  sur- 

f a c e  ma te r i a l s ,  c o n s i s t  mainly of sand and s h e l l s  with some clay. They range i n  

th ickness  ?rom 5 t o  a s  much a s  100 fee t .  This l a y a r  produces t h e  l e a s t  mineralized 

water i n  t h e  county, being recharged by l o c a l  r a i n f a l l .  



Sarasota  County i s  made up of p a r t s  of severa l  marine t e r r a c e s  t h a t  were con- 

s t r u c t e d  by ocean waters  during t h e  Ple is tocene  epoch. D i f f e r e n t  invas ions  of marine 

s e a s  l e f t  success ive  shores  over t h e  coas ta l  lowlands of Sa raso ta  County a t  eleva- 

t i o n s  of approximately 70, 42, and 25 f e e t .  The t e r r a c e s  corresponding t o  t h e s e  

seve ra l  inundations,  have been named, r e spec t ive ly ,  Penholoway, Talbot  and Pamlico. 

The Pamlico t e r r a c e  i s  t h e  most ex tens ive  i n  t h e  county. Changes from one marine 

t e r r a c e  l e v e l  t o  another ,  f o r  t h e  most p a r t ,  a re  i n d e f i n i t e  and poorly defined. The 

most apparent  t e r r a c e  escarpments a re  i n  t h e  nor theas tern  p a r t  of t h e  county. 

Changes i n  e l eva t ion  a r e  very  gradual ,  and t h e  r ise  is  ba re ly  p e r c e p t i b l e  over  

long s t r e t c h e s  of landscape. A few l o c a l i t i e s  have small,  narrow, low r i d g e s  with 

nea r ly  f l a t  t ops  t h a t  a r e  a few f e e t  above t h e  surrounding t e r r a i n .  

Elevat ions  i n  t h e  county range from sea l e v e l  t o  about 95 f e e t .  The h ighes t  
-. 

. p o i n t s  a r e  i n  t h e  nor theas t , s eve ra l  mi les  nor th  of Old FQakka. The h ighes t  measured 

e l eva t ion ,  95.5 f e e t ,  i s  near  t h e  Manatee cou"ty l i n e ,  a s h o r t  d i s t ance  south of 

Verna. Other e l eva t ions  a r e  Bee Ridge, 36 f e e t ;  Laurel,  13 f e e t ;  Osprey, 17 f e e t ;  

Sa raso ta ,  about 10 t o  31 f e e t ,  and Venice, about 7 t o  15 Zeet.  

Nomerous s l i g h t  depressions of shallow wet a r e a s  and sloughs about one t o  

t h r e e  f e e t  deep a r e  common. They range from l e s s  than an ac re  t o  many ac res  i n  s i z e ,  

b u t  t h e i r  t o t a l  a rea  i s  considerable.  The water  l e v e l s  i n  t h e s e  depressions f luc -  

t u a t e  s i g n i f i c a n t l y .  I n  t h e  r a i n y  season, they  a r e  a few f e e t  h igher  than i n  d r y  

periods.  Many of t h e  depress ions  a r e  shallow i n t e r m i t t e n t  ponds without  na tu ra l  

o u t l e t s .  

Surface  runoff  i n  t h e  f l a t l a n d s  i s  charac ter ized  by shallow, i n d i s t i n c t l y  
-P 

def ined  drainageways with s luggish  flows. Heavy r a i n f a l l  tends t o  become impounded 

i n  s h e e t s  which move overland slowly along t h e  f l a t  s lopes ,  impeded by t h e  

- 28 - 



f r i c t i o n a l  r e s i s t a n c e  of land and vegeta t ion ,  u n t i l  they  gradual ly  work t h e i r  way 

i n t o  t h e  drainageways o r  e l s e  remain impounded i n  t h e  wet weather ponds and o the r  

- n a t u r a l  depressions.  

Tidewaters extend in land f o r  severa l  mi les  i n t o  some of t h e  embayments, l a -  

goons, and streams along t h e  c o a s t a l  s ec t ion  and up t h e  Myakka River t o  a  po in t  e a s t  

of Venice. The change from s a l t  t o  f r e s h  water i; gradual and i s  usual1y.accompanied 

by changes i n  t h e  k inds  of vegetat ion.  

The p lans  supplementing t h i s  r e p o r t  incorpora te  topographic d a t a  f o r  t h e  

b a s i n s  s tudied ,  assembled frcm a v a i l a b l e  sources,  supplemented by f i e l d  surveys i n  

t h e  v i c i n i t y  of t h e  drainageway wi th in  t h e  basins.  The r i d g e s  de f in ing  bas ins  wi th in  

t h e  watersheds a r e  shown on t h e  e x h i b i t s  a t  t h e  end of t h e  repor t .  

1 . 3  

I n  land a s  f l a t  a s  much of Sa raso ta  County, r e l a t i v e l y  small adjustments i n  

e l e v a t i o n s  may s h i f t  contours  and r i d g e  l i n e s  cons iderable  d i s t ances ,  and man-made 

C s t r u c t u r e s  such a s  bui l t -up  roadways may superimpose new r idges .  For these  reasons  

it may be  an t i c ipa ted  t h a t  t h e  f u t u r e  w i l l  r evea l  co r rec t ions  as  r e f ined  d a t a  i s  

accumulated and cons t ruc t ion  changes t h e  landscape. 

C. S o i l s  and Veaetat ion 

Most of t h e  county h a s  a  mantle of marine qua r t z  sand deposi ted during sea  

s t a g e s  of t h e  i c e  age. D e t a i l s  r e l a t i v e  t o  t h e  su r face  s o i l s  and t h e i r  cha rac te r i s -  

t i c s  a r e  covered comprehensively i n  t h e  e x c e l l e n t  "Soi l  Survey of Sarasota  County" 

ieouod i n  1159 by tho U. S. Dapnrtmont ef Agxiculturl) i n  OOaporCit46H W i t h  the  

L'niversi ty of F lo r ida  Agr icu l tu ra l  Experiment S ta t ions .  

- 
Except f o r  c e r t a i n  mucklands, most of t h e  s o i l s  a r e  low i n  n a t u r a l  f e r t i l i t y .  

-.. The i r  a g r i c u l t u r a l  value l i e s  i n  t h e i r  s u s c e p t i b i l i t y  t o  spec ia l i zed  s o i l  and water  
,- 

management, and t h e i r  l oca t ion  i n  an area  favored by c l imate  f o r  t h e  winter  market. 



The sub- t ropica l  c l imate  favors  a g r e a t  v a r i e t y  of n a t u r a l  vegeta t ion  of 

t r o p i c a l  and temperate species.  Although land e l eva t ions  a re  r e l a t i v e l y  f l a t ,  minor - 
d i f f e r e n t i a l s ,  such a s  p i n e  i s l a n d s  as  compared t o  stvamps and sloughs, provide suf-  

f i c i e n t  v a r i a t i o n  i n  s o i l  moisture and ae ra t ion  f o r  t h e  r o o t  s t r u c t u r e s  of many 

k inds  of p lants .  



IX. HYDROLOGY 

A. The Hvdroloaic Cycle - 
The behavior of water  a s  i t  r e l a t e s  t o  t h e  e a r t h  is  encompassed by t h e  sc ience  

of hydrology. Nature's unending re-use of water  i s  termed t h e  hydrologic cycle. 

This  cyc le  i s  p ic tu red  on t h e  following page, as  Exh ib i t  "F." 

Water condenses from t h e  moisture i n  t h e  atmosphere and f a l l s  as  r a in .  Then 

it moves over and beneath t h e  land su r face  t o  t h e  sea. This  cyc le  i s  completed by 

r e t u r n i n g  moisture t o  t h e  atmosphere through evaporat ion,  from t h e  oceans, from t h e  

l ands ,  and from vegetat ion.  Much of t h e  r a i n f a l l  f a l l s  on t h e  seas ,  abbrevia t ing  

i t s  span i n  t h e  hydrological  cycle.  

Evaporation from su r fac?  water and wet s o i l ,  with t r a n s p i r a t i o n  from t h e  

f o l i a g e  of p l a n t s  r e t u r n s  t h e  g r e a t e r  propor t ion  of t h e  t o t a l  r a i n f a l l  t o  t h e  a i r .  

The amount of water i n f i l t r a t i n g  d i r e c t l y  i n t o  t h e  ground i s  l imi ted .  Underground 
rC- 

l a t e r a l  movement i s  slow, and a f t e r  t h e  water t a b l e  rises during t h e  wet season 

su rp lus  water  w i l l  l i e  upon t h e  su r face  o r  evaporate. 

The amount t h a t  remains a f t e r  evaporat ion and i n f i l t r a t i o n  w i l l  be sur face  

water. This will approximate 20 percent  of r a i n f a l l  i n  Sarasota  County, and 

r e p r e s e n t s  t h e  water p o t e n t i a l l y  a v a i l a b l e  f o r  add i t iona l  use. 

The foregoing is  a s impl i f i ed  d e s c r i p t i o n  of an exceedingly complex, i n t e r -  

r e l a t e d  and v a r i a b l e  s e r i e s  of processes. To complicate ma t t e r s ,  t h e  works of man 

a r e  now beginning t o  e x e r t  i n f luence  i n  many ways. Urbanization reduces i n f i l t r a -  

t i o n  and a c c e l e r a t e s  su r face  runoff .  Drainage and f lood con t ro l  improvements c o l l e c t  

s h e e t  su r face  water  i n t o  channels. Pumping water o u t  of t h e  ground a f f e c t s  t h e  move- 

ment, q u a n t i t y  and q u a l i t y  of t h e  ground water  storage. E f f e c t s  on evaporation and 
P 

t r a n s p i r a t i o n  r e s u l t  from land use f o r  ag r i cu l tu re .  A l l  of t hese  e f f e c t s  a r e  i n t e r -  

r e l a t e d .  - 31 - 
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B. Hvdrolooical Data 

Southern F lo r ida  l i e s  nea re r  t o  t h e  equator  than any o t h e r  p a r t  of con t inen ta l  

United S t a t e s  and i s  surrounded on t h r e e  s i d e s  by g r e a t  seas. These, together  with 

o t h e r  f a c t o r s ,  c r e a t e  a  unique c l imate  charac ter ized  by warm weather, u sua l ly  ample 

r a i n f a l l ,  and normally l i g h t  and p e r s i s t e n t  winds. The c l imate  may be  termed a 

s t a t e  resource ,  i n  t h a t  it a t t r a c t s  r e s i d e n t s  and t o u r i s t s ,  permi ts  growing of o f f -  

season crops,  encourages c e r t a i n  i n d u s t r i e s  and m i l i t a r y  i n s t a l l a t i o n s ,  and Sn many 

o t h e r  ways o f f e r s  advantages found nowhere e l s e  i n  t h e  na t ion  t o  t h e  same degree. 

The temperatures a r e  l e s s  extreme than most o t h e r  p a r t s  of t h e  TJnited S t a t e s ,  

both i n  win te r  and s m e r .  F r o s t s  a r e  in f requen t  i n  winter ,  which i s  t h e  key f a c t o r  

i n  t h e  win te r  ag r i cu l tu re .  Although summer days a r e  almost uniformly ho t ,  with highs 

i n  t h e  low 90 's ,  peak "heat-waves" a r e  absent. 

Tropica l  storms up t o  hurr icane  i n t e n s i t y  a r e  most l i k e l y  t o  occur during t h e  
C 

l a t e  s m e r  and f a l l ,  bu t  are f o r t u n a t e l y  infrequent .  These storms may be  accom- 

panied by t o r r e n t i a l  do~vnpours covering tremendous areas. The h ighes t  winds, ap- 

proximately 100 mph, a r e  p a r t i c u l a r l y  dangerous t o  c o a s t a l  a reas ,  where they cause 

high storm t ides .  

The t o t a l  annual r a i n f a l l  upon Sarasota  County averages 54 inches  p e r  year. 

There a r e  two s t r i k i n g  aspects  t o  t h i s  r a i n f a l l .  F i r s t  i s  t h e  f ixed  seasonal pa t -  

t e r n ;  more than h a l f  of t h e  t o t a l  f a l l s  i n  t h e  f o u r  t o  f i v e  month summer period,  as  

shown on Exh ib i t  "G" on t h e  fol lowing page. Second is  t h e  uneven geographical d i s -  

t r i b u t i o n  of l o c a l  r a i n f a l l ,  f o r  t h e  reason t h a t  summer r a i n s ,  unl ike  t h e  r a i n s  i n  

t h e  d r y  season a r e  produced by l o c a l  heavy rainshowers. A s t r i k i n g  example of t h i s  

uneven d i s t r i b u t i o n  i s  o f fe red  by Miami's t h r c e  s t a t i o n s ,  wi th in  10 miles of each 

-,-- o t h e r ,  which r e p o r t  average annual r a i n f a l l s  of 42.9, 47.2 and 56.4 inches;  monthly 

t o t a l s  have been known t o  d i f f e r  by more than 11 inches. 

- - 33 - 
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Saraso ta  County l a c k s  l o n g - t e n  d a t a  s u f f i c i e n t  f o r  i t s  u l t ima te  engineering 

needs, although much use fu l  d a t a  i s  avai lable .  Action now t o  broaden t h e  d a t a  col-  - 
l e c t i o n  program of t h e  var ious  agencies involved w i l l  provide d a t a  i n  keeping with 

t h e  l i m i t e d  needs 'of t h e  present ,  and w i l l  a c c m u l a t e  i n  time-value i n  p a r a l l e l  with 

t h e  more ambitious requirements t h a t  t h e  f u t u r e  is  c e r t a i n  t o  impose on t h e  county. 

I n  Sa raso ta ,  our "Local weatherman," H o l l i s  Bacon, has  been c o l l e c f i n g  r a in -  

f a l l ,  temperature and r e l a t e d  d a t a  f o r  w e r  twelve years.  Considering t h e  va r i a -  

t i o n s  i n  geographic d i s t r i b u t i o n  of r a i n f a l l ,  a s i n g l e  s t a t i o n  may prove inadequate. 

This  de f i c i ency  has  been p a r t l y  ameliorated by c o r r e l a t i o n  with d a t a  from o u t s i d e  

t h e  county, p a r t i c u l a r l y  t h e  Tampa s t a t i o n ,  which has  records  covering 45 years .  

Recognizing t h e  f a c t o r  of geographical d i s t r i b u t i o n  of r a i n f a l l  records ,  t h e  

County Engineer r e c e n t l y  placed a number of r a i n  gages i n  va r ious  p a r t s  of t h e  county 

f o r  vo lun tee r s  t o  he lp  record  data.  

The most se r ious  de f i c i ency  f o r  p resen t  purposes i s  t h e  l ack  of stream gages 

and water  l e v e l  recording  s t a t i o n s .  The Myakka River  stream gage i s  t h e  only  r ecord  

of any l eng th  wi th in  t h e  County. Recently stream gages were placed on P h i l l i p p i  

Creek f o r  a s h o r t  durat ion.  The only  water  l e v e l  recording s t a t i o n  i n  ex i s t ence  f o r  

any l eng th  of time i s  F.4yakka Lake. No s t a t i o n s  wi th in  Sarasota  County c o l l e c t  

evapora t ion  data.  

C. Enaineerina Comvutations 

The r a i n f a l l  f a c t o r s  most use fu l  f o r  engineering computations are not  taken 

d i r e c t l y  from t h e  raw d a t a  records ,  b u t  from curves t h a t  a r e  developed from such 

d a t a ,  t o  show t h e  r e l a t i o n s h i p  between r a i n f a l l  i n t e n s i t y ,  du ra t ion  and frequency 

:or app l i cab le  geoqraphical areas. C-ch curves have been developed more r e l i a b l y  - 
i n  t h e  Tampa area  because of a longer h i s t o r y  of complete data.  The Tampa and 



Sarasota  County Ra in fa l l - In tens i ty  - Duration Curves based on Isohyeta l  maps of 

F l o r i d a  by Yarnell appear t o  coincide. 
*- 

Exhib i t  "H" on t h e  following page shows the  Ra in fa l l  I n t e n s i t y  - Duration - 
Frequency curves used f o r  runoff computations i n  t h e  repor t .  
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X. SURFACE WATER 

- A. General 

The s u r f a c e  water  a spec t s  of t h e  coas ta l  bas ins ,  r ep resen t ing  t h e  most press-  

i n g  c u r r e n t  problems, have received the  most i n t e n s i v e  s tudy i n  connection with t h e  

r epor t .  This  sec t ion  reviews t h e  general  aspects  of t h e  sub jec t ,  and a sepa ra te  

s e c t i o n  fol lowing i s  devoted t o  t h e  s p e c i f i c s  of t h e  bas ins  and t h e i r  drainageways. 

Sur face  water  i s  t h e  water t h a t  l i e s  o r  moves above t h e  ground. Surface  and 

ground water  a r e  e s p e c i a l l y  i n t e r r e l a t e d  i n  t h e  low, f l a t  r e l i e f  and porous s o i l s  of 

F l o r i d a ,  and water may change i t s  h a b i t a t ,  so  t o  speak, severa l  t imes before reaching 

t h e  s e a  o r  evaporat ing i n t o  t h e  a i r .  

Out of annual r a i n f a l l s  of about 45 t o  65 inches only about 8 t o  10 inches 

may be  def ined  a s  su r face  runoff .  Most of t h e  d i f f e r e n c e  passes  t o  t h e  a i r  a s  evap- 
.-- 

o r a t i o n  and p l a n t  t r ansp i ra t ion .  I f  t h e  sum of ground water movement, evaporation 

and t r a n s p i r a t i o n  remain f a i r l y  cons tant ,  t h e  su r face  water  runoff  r ep resen t s  t h e  

water  p o t e n t i a l l y  a v a i l a b l e  f o r  addi t ional  use. I t  i s  t h e  r e s e r v e  t h a t  may be d r a m  

upon. 

This  runoff  i s  a tremendous t o t a l  quant i ty .  T o t a l s  and averages, however, 

a r e  misleading. The problem i s  t h a t  t h e r e  i s  t o o  much of it when not  needed, and 

t o o  l i t t l e  when needed. Geographical d i s t r i b u t i o n  even i n  t h e  wet season may be a 

l o c a l  problem because of t h e  p o i n t  na ture  of t h e  summer rainstorms which supply most 

aP the water. Conservation p r a c t i c e s  vrlll he lp  t a  o f f s e t  these d l s t r i b u t i o n  

problems of time-cycle and geography. 

Surface  waters  vrithin t h e  county a r i s i n g  from t h e  general  r a i n f a l l  d i s t r i b u -  

- t i o n  have superimposed upon them t h e  flow of water from higher  e levat ions .  Nature 

does not  recognize p o l i t i c a l  boundaries. Exhibi t  "0" a t  t h e  end of t h e  r e p o r t ,  



o u t l i n e s  g raph ica l ly  t h e  a reas  where some degree of j u r i s d i c t i o n  overlaps. None of 

t h e  bas ins  i n  t h i s  r e p o r t  extend beyond t h e  county l i n e  except f o r  t h e  mouth of - 
Godfrey Creek. Other county bas ins  no t  s tudied  inc lude  areas  of Manatee, Char lo t t e  

and DeSoto Counties. 

B. C h a r a c t e r i s t i c s  % t h i n  Countv 

Sarasota  County i s  a f l a t l a n d s  area,  where overland f low genera l ly  moves 

s lugg i sh ly  through i l l -de f ined  drainageways. A number of streams, a l l  of them 

r e l a t i v e l y  s h o r t  except f o r  t h e  Myakka River, may be ca l l ed  r i v e r s  and creeks. These ' 

a r e  supplemented by canals  i n  c e r t a i n  areas.  Ridge l i n e s  a r e  low and may even be 

temporari ly submerged by f lood runoff .  This  t e r r a i n  means t h a t  man's works, such 

a s  a  bui l t -up  roadway, may r e a d i l y  modify n a t u r e ' s  basins. This  c h a r a c t e r i s t i c  can 

be used t o  advantage, but  causes problems where cons t ruct ion  ignores it. 

Although r e l a t i v e l y  f l a t ,  t h e  gradual land s lopes  would permit  f lood runoff  ,-- 
i n  most a reas  by na tu ra l  means, through adequate channels. I n  r u r a l  a reas  p a s t u r e  

grass lands  might need no f u r t h e r  p ro tec t ion  than open drainage systems, but  vegetable  

crops  and c i t r u s  cannot t o l e r a t e  long submergence, and may r e q u i r e  water t a b l e  con- 

t r o l  i n  c e r t a i n  a reas  beyond t h e  economic f e a s i b i l i t y  of such a system. I t  i s  an- 

t i c i p a t e d  t h a t ,  where needed, t h e  p r a c t i c e  of d ik ing and pumping of farms wi l l  be 

applied.  However, u l t ima te  concentrat ion of a g r i c u l t u r a l  acreage w i l l  demand r u r a l  

canal  systems t o  supplement t h e  major drainageways which a r e  de l ineated  i n  t h e  p lans  

which supplement t h i s  repor t .  

Farmers have p a r t i c i p a t e d  i n  the  U. S. Agr icul tura l  Conservation Program, f o r  

which g r a n t s  up t o  50 percent  of const;cuction c o s t  a r e  avai lable .  The p r o j e c t s  i n -  

volve  disposing of excess water through d i t c h e s  and canals ,  and a r e  sub jec t  t o  

r t echn ica l  cont ro l  of t h e  S o i l  Conservation Service,  which maintains an o f f i c e  i n  

Sarasota  County. 
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The major drainageways through t h e  unincorporated urban communities wi th in  

t h e  c o a s t a l  b a s i n s  have been s tudied ,  bu t  d e t a i l e d  inves t iga t ion  of l o c a l  problems 
F 

i s  beyond t h e  scope of t h e  repor t .  Supplementary s t u d i e s  of t h e  e s t ab l i shed  and 

growing urban a reas  l i k e  Osprey and Englewood would be  advisable.  Old subdivis ions  

may a l s o  r e q u i r e  i n v e s t i g a t i o n ,  bu t  it is  assumed t h a t  new ones a r e  being i n t e r n a l l y  

engineered f o r  drainage. By means of s u i t a b l e  county r e g u l a t i o n s  a l l  f u t u r e  sub- 

d i v i s i o n s  a r e  requi red  t o  comply with s u i t a b l e  minimum s t a n d a k ? ~ .  

Although t h e  wet-weather ponds and o t h e r  na tu ra l  depress ions  impound o r  a t -  

t e n u a t e  a  cons iderable  volume of su r face  water i n  t h e  wet season, these  gene ra l ly  

d r y  up dur ing  t h e  dry  season, and t h e r e  a r e  no deep l a k e s  t o  provide  year-round 

s torage .  Neither  does t h e  ground water  supply s u f f i c i e n t  l a t e r a l  seepage i n t o  t h e  

r i v e r s  t o  maintain s i g n i f i c a n t  flow during t h e  d r y  season. Pas t  f low and l e v e l  

r ecords  of most of t h e  e x i s t i n g  creeks and cana l s  a l l  i n d i c a t e  extended periods of 

- l i t t l e  o r  no flow. 

During low s t ages  these  drainageways a r e  a l s o  sub jec t  t o  s a l t  water encroach- 

ment by t i d a l  act ion.  This  t h r e a t  may be con t ro l l ed  by t h e  placement of s u i t a b l e  

s a l i n i t y  dems, b u t  t h e  lack  of f r e s h  water f low s t i l l  prec ludes  t h e  use  of t h e s e  

sources  f o r  e i t h e r  urban water  supply o r  r u r a l  i r r i g a t i o n ,  e s p e c i a l l y  considering 

t h a t  t h e  demand f o r  both i s  a t  a  peak during t h e  period of lowest flows. The r i v e r  

v a l l e y s  a r e  too  l imi t ed  t o  provide l a r g e  s to rage  c a p a c i t i e s  by t h e  use of dams. Any 

s i g n i f i c a n t  impoundment p o s s i b i l i t i e s  appear t o  be l imi t ed  t o  t h e  more remote f l a t -  

lands. These may need p ro tec t ion  a s  recharge a r e a s  and may be  s u i t a b l e  f o r  more am- 

b i t i o u s  p r o j e c t s  as  t h e  economics of t h e  f u t u r e  warrants.  

C. Water Manaqement of Surface  :'later 

Water management of su r face  water must  so lve  problems of rou t ing  and d i s t r i b u -  

t i o n  of su rp lus  runoff ,  y e t  al low f o r  conservat ion of ground water  during t h e  dry  

season. A master  plan must e s t a b l i s h  t h e  major dra inage  bas ins  and d e f i n e  
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drainageways. Sizes  and cross-sections of channels, bridges and culver ts  must be 

determined f o r  present and ult imate usage. Weirs must.be sized and s e t  f o r  both wet - 
and dry weather purposes. The next section s e t s  out such a master plan. 

The key t o  a successful water management program i s  t o  work with nature, not 

t o  f i g h t  it. This approach w i l l  a lso  help preserve the  natural  resources which lend 

character  t o  the  county and a re  necessary f o r  i t s  development. 

Changes and improvements must be analyzed care fu l ly  t o  be sure t h a t  new 

problems are not simultaneously created. Drainage attempts have led t o  such problems 

i n  other  p a r t s  of Florida. These have been accentuated during cycles of wet and dry 

years. To obtain r e l i e f  from the  unusual flooding i n  successive wet years, major 

drainage canals have been excavated. lnlhen normal o r  dry years re turn t he  area may 

be overdrained, lowering the  water t ab le  a t  the  expense of the  ground water. 

F This produces many unhappy resul ts .  The parched land f a i l s  t o  support vege- 

t a t i o n  and may become, r e l a t i ve ly ,  a seasonal desert.  Forest  f i r e s  destroy timber 

stands and may endanger homes. Wild animals and f i s h  perish. Lowering of the  water 

t a b l e  i nv i t e s  s a l t  water in t rusion near the  coast ,  and over-pmping f o r  i r r i g a t i o n  

may contaminate aquifers. 

After a number of abnormally dry years,  people have been known t o  s t a r t  build- 

i ng  homes, and farmers t o  improve lands nhich normally were reserved fo r  impoundment 

of surface water. Vhen normal o r  wet years re turn,  these improved areas w i l l  be sub- 

merged. The investment thus threatened may lead t o  t he  type of excessive drainage 

above described, only more aggravated because the  measures t o  solve the  problems may 

be more desperate and perhaps so ambitious t h a t  the  assistance of public agencies 

may be enl is ted.  

C 

The impoundment and natural  conservation features  of the  undeveloped remote 

f l a t l ands  deserve more de ta i led  study. Vost of the  huge amount of water l o s t  t o  
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evaporat ion was once su r face  water ,  and cons idera t ion  m i g h t w e l l  be  given t o  saving  

some of t h e  r i c h e s  f o r  a d r y  day. Future huge d r y  weather demands may f o r c e  t h e  - 
i ssue .  

For t h i s  purpose impoundment of su rp lus  su r face  water f o r  r e l e a s e  as  needed 

may be  a so lu t ion ,  Impoundment a reas  would have t o  be se lec ted .  Diking, con t ro l  

dev ices  and dry-weather pumping would be some of t h e  elements of t h e  system. There 

a r e  many complex f a c t o r s  t o  be  inves t iga ted .  Impoundment depths,  evaporat ion r a t e s  

t o  t h e  a i r  and i n f i l t r a t i o n  r a t e s  i n t o  a f l o o r  of marl of poss ib ly  permeable rock 

a r e  examples. I n  t h e  end, economics w i l l  govern, because b e n e f i t s  w i l l  have t o  
1 2  

exceed t h e  high costs .  

Road des ign  i n  general  should f i t  t h e  o v e r a l l  drainage p lans  f o r  t h e  county, 

whether designed by t h e  county o r  t h e  S t a t e  Road Department. Lhder c e r t a i n  con- 

d i t i o n s  a roads ide  canal  may permanently lower t h e  water t ab le .  Conversely, an 

rC e leva ted  roadway may a c t  a s  a levee ,  forc ing  su r face  water  and t h e  water  t a b l e  t o  

r i s e  and adversely a f f e c t  l a r g e  areas.  

The su r face  water  dra inage  of urban areas  i s  a l s o  a ma t t e r  of growing importance 

t o  t h e  county. E x i s t i n g  problems a r e  mainly t h e  r e s u l t  of uncontrol led and unco- 

ord ina ted  development. The b e s t  t o o l  t o ' a p p l y  i s  a s e t  of subdivis ion  r egu la t ions  

t h a t  incorpora te  drainage requirements i n  accordance with cons f s t en t  pol icy ,  and 

r e q u i r e  p lan  approval by t h e  County Engineer before  p l a t t i n g  o r  cons t ruc t ion  i s  

authorized.  



X I  BASINS AND DRAINAGEWAYS 

A. General ~- 
Exhib i t  "P," a t  t h e  end of t h e  r e p o r t ,  i s  a graphic index of t h e  bas ins  i n -  

cluded i n  t h i s  f lood  con t ro l  study. For convenient r e fe rence  t h e  following numbers 

7 ,  

and names have been appl ied  t o  these  basins: 

Basin KO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

P h i l l i p p i  Creek Basin 

E l l ig raw Bayou Basin 

Ca t f i sh  Creek Basin 

North Creek Basin 

South Creek Basin 

Shaket t  Creek Basin 

Curry Creek Basin 

Hatchet t  Creek Basin 

A l l i g a t o r  Creek Basin 

Forked Creek Basin 

Godfrey Creek Basin 

The bas ins  a r e  def ined  by r i d g e  l i h e s  from which water flows downhill t o  

major drainageways. Although these  a r e  t h e  c o a s t a l  bas ins ,  much of t h e  t e r r a i n  i s  

an i r r e g u l a r  narrow s t r i p  along t h e  coas t ,  which i t s e l f  i s  no t  included because 

t h e  dra inage  from t h e s e  c o a s t a l  a reas  w i l l  be  through minor l o c a l  channels t h a t  a r e  

o u t s i d e  t h e  scope of t h i s  study. 

The Phi taker  Bayou Basin i s  no t ' i nc luded  because i t s  major drainaceway l i es  

wi th in  t h e  boundaries of t h e  C i t y  of Sarasota. Unincorporated a reas  of t h e  county 

- d r a i n  i n t o  t h i s  drainageway through upstream canals.  



The C i t y  of Sarasota  s t r a d d l e s  t h e  wester ly  r i d g e  l i n e s  of t h e  P h i l l i p p i  

Creek Basin. The c i t y  area  t o  t h e  west i s  ou t s ide  t h e  scope of t h e  study. The c; - 
a rea  t o  t h e  e a s t  i s  included i n  t h e  study of P h i l l i p p i  Creek Basin, a r e p o r t  on 

which has  been s u b k t t e d  t o  t h e  Board of County Comiss ioners  e a r l i e r  t h i s  year.  

P a r t  of t h e  C i ty  of Venice l i e s  wi th in  t h e  Hatchett  Creek Basin, and has  been 

included a s  t o  t o t a l  runoff ,  but  not  as  t o  minor i n t e r n a l  drainage. Segments of 

major drainageways pass  through t h e  c i ty .  

Shaket t  Creek bas in  der ives  i t s  name from i t s  main ou t l e t .  Most of t h i s  

bas in ,  and p a r t s  of adjo in ing basins,  l i e  within t h e  t e n t a t i v e  a rea  now being pro- 

cessed by t h e  U. S. S o i l  Conservation Service  under t h e i r  ens ignat ion  "Sarasota 

\'Jest Coast Watershed" a s  a P.L. 556 program. This bas in  has a l s o  been c a l l e d  a f t e r  

Cowpen Slough, which i s  t h e  main drainageway i n  t h e  upper reaches. Runoff compu- 

t a t i o n s  have been made f o r  t h e  e n t i r e  basin,  but  only  t h e  lower por t ion  has  been 

_r 
assumed t o  be urbanized. 

B. Desian C r i t e r i a  

A s i n g l e  main channel through each major bas in  provides t h e  most economical 

and e f f e c t i v e  f lood drainageway solu t ion ,  unless  t h e r e  a r e  spec ia l  qua l i fy ing  c i r -  

cumstances. This  channel should be s ized  t o  c a r r y  u l t ima te  expected runoff  wi th in  

i t s  banks a t  v e l o c i t i e s  no t  exceeding t h r e e  f e e t  pe r  second. Su i t ab ly  designed 

b r idges ,  cu lve r t s ,  wei rs  and spi l lways  w i l l  be requi red  i n  t h e  channel. Minor 

cana l s  w i l l  d r a i n  i n t o  t h e  major channels. 

The drainageway requirements f o r  t h e  var ious  coas ta l  bas ins  i n  Sarasota  

County have been computed on t h e  b a s i s  o i  f u t u r e  requirements, and not  p resen t  needs 

Even i f  a channel i s  excavated by s t ages  and w i l l  no t  reach i t s  designed cross-sec- 
- 

t i o n  f o r  some years ,  it i s  urgent t h a t  t h e  r i g h t  of way f o r  t h i s  channel be reserved 

beforehand, t o  avoid p r o h i b i t i v e  c o s t s  and o the r  problems. Simi lar ly ,  drainage 
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s t r u c t u r e s  should be  designed with an eye t o  t h e  fu tu re ,  even i f  they may be  b u i l t  

by s tages .  I n  ins t ances  t h e  incremental c o s t  might be  small enough t o  warrant con- - 
s t r u c t i o n  of t h e  f i n a l  design. 

A c e r t a i n  frequency of occurrence of a  "Design Flood" must be assumed f o r  

p r a c t i c a l  purposes, because it would be uneconomical t o  design a system t h a t  would 

be overtaxed only once i n ,  say, 100 years.  I n  f l a t  c o a s t a l  a reas  l o s s  o f l i f e  i s  

n o t  a  l i k e l y  r e s u l t  of f loods ,  and i n t e r v a l s  of occurrence have genera l ly  ranged 

between 10 and 50 yea r s  f o r  reasonable design p rac t i ce .  The " P h i l l i p p i  Creek Basin 

Flood Control  Study" was based on a twenty-five yea r  frequency. 

For t h i s  and o t h e r  reasons a  twenty-five yea r  frequency has  been appl ied  f o r  

t h e  b a s i n s  throughout t h e  county. Although t h i s  means an average of four  f loods  a  

century ,  t h e  f loods  will no t  be  evenly spaced, and conceivably two occur consequ- 

t i v e l y .  Pas t  h i s t o r y  i s  applied f o r  t h e s e  p ro jec t ions ,  and can never p r e d i c t  t h e  

- 
v f u t u r e  with t o t a l  accuracy, although it provides t h e  b e s t  c lues  known a t  t h i s  time. 

Computed su r face  water d ischarge  r e f l e c t s  two r e l a t e d  events. F i r s t  i s  over- 

land runoff  i n t o  d i s t i n c t  channels,  and second i s  t h e  c h a r a c t e r i s t i c s  of t h e  r e -  

ce iv ing  channel. The " r a t i o n a l  method" i s  recommended by most competent a u t h o r i t i e -  

a s  t h e  b e s t  p r a c t i c e  f o r  a reas  up t o  100 square miles. The q u a n t i t i e s  of d ischarge  

a t  va r ious  p o i n t s  of concent ra t ion  of t h e  channels were computed, with t h e  area 

above t h e s e  p o i n t s  determined from t h e  bas in  r i d g e  maps. 

I t  was noted i n  Sect ion  VI of t h e  r e p o r t  t h a t  land use  has  g r e a t  e f f e c t s  on 

water  management. One of these  r e l a t e s  t o  runoff ,  and i s  r e f l e c t e d  i n  t h e  " r a t i o n a l  

method" by a coe f f i c i en t .  Runoff f ron , roof  tops  and paved a reas  obviously w i l l  be 

g r e a t e r  than f o r  na tu ra l  vegeta t ion ,  and improved farmland w i l l  c a r r y  of f  water 

. -7 - f a s t e r  than a f l a t  wilderness. The runoff c o e f f i c i e n t  depends on t h e  type of su r face  

. . i t s  p o r o s i t y  and roughness, and t akes  i n t o  cons idera t ion  in t e rcep t ion ,  de tent ion ,  - evapo- t ranspi ra t ion ,  and acc re t ion  t o  ground storage.  



Because t h e  purpose of t h e  computations i s  t o  e s t a b l i s h  t h e  f u t u r e  needs f o r  

t h e  bas ins ,  it was necessary t o  e s t a b l i s h  a  p ro jec t ion  of land use. Exhibi t  "I," on - 
t h e  fo l lowing page, o u t l i n e s  t h e  boundaries of these  p ro jec t ions ,  and is  based on 

t h e  cons idera t ion .of  populat ion growth and land use reviewed i n  previous  sec t ions .  

Because t h e  f u t u r e  cannot be  p red ic t ed  with t o t a l  accuracy, it may be advisable  t o  

review t h e s e  assumptions from time t o  time. 

For p resen t  and f u t u r e  urban a reas ,  a  weighted runoff c o e f f i c i e n t  of 0.35 was 

e s t a b l i s h e d  f o r  t h i s  study, and r e f l e c t s  t h e  miscel laneous types of cons t ruc t ion  i n  

such a reas .  For r u r a l  runoff ,  a  c o e f f i c i e n t  of 0.20 was applied,  based on improved 

p r a c t i c e  r a t h e r  than impoundment, s ince  f o r  conservatism it should be assumed t h a t  

t h e  f u t u r e  w i l l  u l t ima te ly  progress  i n  t h i s  d i r ec t ion .  Both of t h e s e  c o e f f i c i e n t s  

have been proven reasonable by p a s t  events i n  sou'thern F lo r ida ,  and a r e  i n  keeping 

with hydrologica l  methods applied by agencies with F lo r ida  experience. 

- The i n t e n s i t y  i n  r a i n f a l l  i n  inches p e r  hour i s  r e l a t e d  t o  t h e  time of con- 

cen t ra t ion .  The r a i n f a l l  intensity-duration-frequsncy curves which appear a s  

E x h i b i t  "H" i n  Sect ion  I X  have been ap?lied f o r  t h i s  purpose, a s  d iscussed  previous- 

ly .  

The time of concent ra t ion  i s  not  cons tant  f o r  any p a r q i ~ u l a r  drainage area ,  

and w i l l  no t  only be a f f e c t e d  by overland f low bu t  by t h e  channel f low length  and 

ve loc i ty .  Channel hydrau l i c s  a r e  based on I < u t t e r l s  formula, us ing  n=0.0275. A 

maxirnqm permiss ib le  v e l o c i t y  of 3 f e e t  pe r  second was applied which allovfs maximum 

discharge ,  cons ider ing  t h e  types of s o i l s  i n  t h i s  a rea ,  without undue scouring. 

C r i t e r i a  f o r  canal  c ross-sec t ions  a r e  g raph ica l ly  presented by Exh ib i t  "J," 

fo l lowing Exhibi t  "I." Provisions must be made f o r  access t o  maintain canals ,  and 

t h e  l i m i t a t i o n s  of equipment a r e  such t h a t  access i s  needed on both s ides  f o r  wider - 
canals .  These f e a t u r e s  a r e  a l s o  incorporated i n  Exh ib i t  "J." 
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C. Maior Drainaaewavs and S t r u c t u r e s  -- General 

The master  drainage p lans  which supplement t h e  r e p o r t  a r e  l i s t e d  i n  t h e  fore-  

p a r t  of t h e  t e x t .  These inc lude  t h e  major coas ta l  drainage bas ins  i n  Sarasota  County. 

A t  l e a s t  one main drainageway i s  es tabl i shed f o r  each of t h e s e  basins. 

The drainageways have been located  where they a r e  most s u i t a b l e  f o r  na tu ra l  

condi t ions ,  except t h a t  advantage has  been taken of major man-made works of t h e  

past .  Minor adjustments a s  t o  a l i p m e n t  have been made t o  avoid icnown buil t -up areas  

b u t  r a d i c a l  s h i f t i n g  of a  major stream, o r  development of a l t e r n a t e  o u t l e t s ,  a r e  

cons idera t ions  t h a t  would be premature f o r  a  s tudy of t h i s  type. 

Knowledge of t h e  most l o g i c a l  so lu t ion  from a hydrological  viewpoint must be 

developed before  weighing any p o s s i b i l i t i e s  f o r  such r a d i c a l  depar tures ,  which would 

involve  spec ia l  problems i n  each case, n e c e s s i t a t i n g  an in tens ive  study. 

The alignments of t h e  drainageways a r e  shown i n  t h e i r  approximate loca t ions ,  

and be fo re  ac tua l  land acqu i s i t ion  more d e t a i l e d  surveys should be applied t o  de- 

l i n e a t e  t h e  exact  alignments. These refinements could be made i n  many ins tances  by 

t h e  engineers f o r  subdivisions and o the r  p r i v a t e  i n t e r e s t s ,  which would minimize 

expense t o  t h e  county. I n  such cases t h e  por t ions  of t h e  d ra jygeways  engineered 

should be i n  compliance with t h e  county master  dra inage  plan, and sub jec t  t o  t h e  

approval of t h e  county engineer t o  v e r i f y  t h i s  condit ion,  a s  well as  t o  avoid t h e  

p o s s i b i l i t y  of d i s c o n t i n u i t y  a t  t h e  upstream and downstream connections. Provided 

t h e s e  requirements a r e  met, a  c e r t a i n  amount of realignment f o r  l eg i t ima te  p r i v a t e  

ob jec t ives  could be accepted i n  land a s  f l a t  a s  most of Sarasota  County. I n  keeping 

with t h i s  f l e x i b l e  approach major a l t e r n a t i v e s  could a l s o  be considered, provided it 

was demonstrated by engineering d a t a  adhering t o  t h e  county c r i t e r i a  t h a t  equivalent  

- r e s u l t s  would be achieved. 



Every major coas ta l  drainage s t r u c t u r e  i n  t h e  county has been measured ap- 

proximately, and i s  shown on t h e  drainage plans. These drainage s t r u c t u r e s  inc lude  - 
var ious  types of bridges,  c u l v e r t s  and weirs. 

The p lans  a l s o  show t h e  dra inage  s t r u c t u r e s  proposed f o r  u l t ima te  requi re-  

ments, on t h e  b a s i s  ou t l ined  previously.  Vhere e x i s t i n g  s t r u c t u r e s  a r e  adequate 

they  a r e  so  indica ted ,  b u t  i n  many p laces  they must be replaced. Although a number 

of s t r u c t u r e s  should be i n s t a l l e d  a s  soon as  f e a s i b l e  because of known flooding,most 

of t h e  s t r u c t u r e s ,  a s  well  a s  the widening of t h e  drainageways, a r e  a ma t t e r  of 

o r d e r l y  s t ag ing  f o r  f u t u r e  needs. 

Weirs have been loca ted  t e n t a t i v e l y  i n  t h e  va r ious  drainageways, t o  make f u l l  

use  of the channel c ross-sec t ions  and t o  avoid v e l o c i t i e s  which cause scouring and 

s i l t i n g .  The approximate l o c a t i o n s  depend on t h e  des ign  f lood p r o f i l e  and t h e  

e x i s t i n g  s lope  of t h e  ground, t o  permit  a minimum freeboard of 2 f e e t  and a maximum 

r of 5 f e e t .  The design should be  such t h a t  a minimum water depth of 4 f e e t  i s  pooled 

dur ing  low flow per iods ,  i n  order  t o  maintain a head of f r e s h  water  f o r  conserva- 

t i o n  and beauty and reduce vege ta t ion  con t ro l  problems. The exact  l o c a t i o n s  of t h e  

we i r s  would be adjus ted  i n  accordance with f i n a l  engineering design f o r  construct ion.  

For drainageways d ischarging  i n t o  t idewa te r ,  t h e  f i n a l  weir downstream w i l l  

a l s o  a c t  a s  a s a l i n i t y  dam t o  prevent  s a l t  water in t rus ion  by t i d a l  act ion.  The 

head of f r e s h  water  behind t h e  weir w i l l  a s s i s t  i n  t h i s  purpose. Before ac tua l  

i n s t a l l a t i o n  of these  terminal  wei rs ,  a d e t a i l e d  i n v e s t i g a t i o n  of l o c a l  ground water 

should be  made, and i f  t h e  t e n t a t i v e  l o c a t i o n  i s  t o o  f a r  upstream t o  p r o t e c t  good 

q u a l i t y  wei ls ,  t h e  heir should be  moved f u r t h e r  downstream. 



D. Review of Coastal  Basins 

- No. 1 P h i l l i v o i  Creek Basin 

A s e p a r a t e  r e p o r t  has been i ssued t o  t h e  Board of County Commissioners under 

d a t e  of June, 1961, covering a s tudy of t h e  58 square mile P h i l l i p p i  Creek Basin. 

Because of t h e  c r i t i c a l  f lood problems which has  caused h a l t i n g  of t h e  p l a t t i n g  of 

new subdivis ions ,  on t h e  one hand, and t h e  a v a i l a b i l i t y  of extens ive  topographic d a t a  

on t h e  o t h e r ,  a  more d e t a i l e d  s tudy was completed than of t h e  o t h e r  bas ins  repor ted  

on here in .  

The p lans  referenced i n  t h i s  r e p o r t  show t h e  r e l a t i o n s h i p  of P h i l l i p p i  Creek 

Basin t o  t h e  o t h e r  c o a s t a l  basins. For f u r t h e r  d e t a i l s ,  r e fe rence  should be made 

t o  t h e  P h i l l i p p i  Creek Basin r e p o r t  and plans. 

0 .  2 E2linraw Bavou Basin 

The E l l ig raw Bayou Basin a c t u a l l y  i s  f o u r  small sub-basins grouped together  

i n  t h i s  s tudy because of t h e i r  phys ica l  s i m i l a r i t i e s  and f o r  c l a r i t y  of presenta-  

t ion .  Bounded on the  north by t h e  P h i l l i p p i  Creek Basin which extends roughly to  

Clark Road, on t h e  e a s t  by t h e  Seaboard A i r l i n e  Rai l road ,  on t h e  south by Ca t f i sh  

Creek Basin, t hese  bas ins  discharge i n t o . L i t t l e  Sa raso ta  Bay. 

The t e r r a i n  r i s e s  from L i t t l e  Sa raso ta  Bay t o  approximately e l eva t ion  10 t o  

14 FISL a t  U.S. 41 and gradual ly  r i s e s  t o  t h e  nor theas t  with s c a t t e r e d  depressions 

of typic21 wet weather ponds. 

Of t h e  four  sub-basins, t h e  Matheny Creek and E l l ig raw Bayou sub-basins d r a i n  

a major i ty  of t h e  a rea ,  and a r e  p resen t ly  of c r i t i c a l  importance due t o  subdividing 

and cons t ruc t ion  i n  process. The Matneny Creek Basin d r a i n s  1,640 acres  of land 

C- about  a  t h i r d  of which is  a l ready developed f o r  r e s i d e n t i a l  and commercial purposes 

and another  t h i r d  i n  t h e  planning stage.  A t  p r e s e n t  t h e  s t r u c t u r e s  a t  U.S. 41 and 
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a t  Bispham Road a r e  undersized, a s  a r e  t h e  main drainageways. I f  development con- 

e - t i n u e s  without  improvement t o  t h e  e x i s t i n g  s t r u c t u r e s  and main o u t l e t  of t h i s  creek,  

s e r i o u s  f looding ~ l l  occur i n  t h e  Bispham Road and nearby areas .  

S tage  cons t ruc t ion  of a subdivision r equ i re s  s taged improvements downstream. 

S i n c e  t h i s  bas in  i s  p r e s e n t l y  beinq developed, i t . i s  suggested t h a t  t h e  recommended 

right-of-way width be dedica ted  t o  t h e  county by t h e  subdivider  now, with proper  

alignment i n  keeping with recommended engineering p r a c t i c e s ,  and t h a t  s taged i m -  

provements t o  t h e  drainageways be constructed t o  meet t h e  increased  needs. The 

e x i s t i n g  s t r u c t u r e  a t  Beneva Road i s  a temporary one and i s  adequate f o r  t h e  present .  

Sub-basin 2-B (E l l ig raw Eayou) i s  p r e s e n t l y  undeveloped b u t  approximately a 

s i x t h  of t h i s  a rea  is  i n  t h e  planning s t age  f o r  Gulf Gate Subdivision, with f u t u r e  
I J 

development c l o s e  a t  hand. This drainageway i s  inadequate, and almost i n v i s i b l e  a t  

P 
U. S. 41. The s t r u c t u r e  a t  U. S. 41 i s  p r e s e n t l y  undersized and development w i l l  

cause d i f f i c u l t y  unless  adequate drainage i s  provided. The s t r u c t u r e  a t  Beneva Road 

i s  temporary and adequate f o r  t h e  p resen t  undeveloped condit ion.  

Holiday Bayou Basin a l s o  has an o u t l e t  problem a t  U.S. 41. The channel up- 

stream from U. S. 41 has r e c e n t l y  been improved, inc luding temporary s t ruc tu2es  a t  

Beneva Road which a r e  adequate f o r  now. These improvements, although b e n e f i t t i n g  

t h e  e a s t e r n  por t ion  of t h e  bas in ,  will aggravate t h e  problem a t  U. S. 41. 

Clower Creek Basin has  r e c e n t i y  been improved by t h e  Sarasota  County Public  

Walrks bepa~+menB Le prevlde an eueleh f e ~  t h e  €zapped water i n  t h e  Vamo Road area  

snd e s s t .  These improvements vLl: sufr ' lce u n t i l  f u r t h e r  development. 

Because of t h e  l o c a t i o n  of U. S. 4 1  i n  r e l a t i o n  t o  t h e  topography of t h e  land 

- it i s  proposed t o  p lace  ' ~ e i r s  j u s t  west of t h e  highway t o  con t ro l  discharqe ve loc i -  

t i e s  and s a l t  water  i n t r u s i o n ,  allowing small boat  access up t o  U. S. 41. 



I n  summary f o r  these  four  sub-basins, they a l l  a r e  i n  a c r i t i c a l  area,  being 

- j u s t  south of t h e  P h i l l i p p i  Creek Basin where subdividing has  been stopped, and 

thereby d ive r t ed  t o  t h i s  area. The Tamiami T r a i l  a t  p resen t  i s  one of t h e  worst  

d ra inage  b a r r i e r s ,  and unless  drainage i s  improved simultaneously t h e  s i t u a t i o n  may 

r a p i d l y  become almost p r o h i b i t i v e l y  d i f f i c u l t  and c o s t l y  t o  co r rec t .  A r e p e t i t i o n  

of subdivis ion  p r o h i b i t i o n  might r e s u l t .  

No. 3 Cat f i sh  Creek 

The major a rea  dra ined  by Ca t f i sh  Creek i s  e a s t  of E l l i g r a ~ v  Bayou Basin, 

south of P h i l l i p p i  Creek Basin, west of South Creek Basin and North of North Creek 

Basin, with only a very small po r t ion  of t h i s  bas in  a c t u a l l y  adjacent  t o  L i t t l e  

S a r a s o t a  Bay. A t  p re sen t  approximately 7,200 acres  a r e  drained by t h i s  creek. From 

L i t t l e  Sa raso ta  Bay t o  U. S. 41 t h e  ground r i s e s  t o  approximately e l eva t ion  10 K L ,  

- and then  t o  t h e  n o r t h e a s t  and nor th  very  gradual ly  with numerous wet weather ponds. 

The l a r g e s t  a rea  of inundation i s  i n  t h e  southeas t  corner  of t h e  basin.  Under extreme 

f looding t'nis low area submerges t h e  bas in  r idges ,  thereby d ra in ing  i n t o  Ca t f i sh ,  

North and South Creeks. 

The drainageway needs general  improvement throughout. The creek i s  vnder- 

s i zed ,  t h e  Vamo Play br idge  i s  undersized, and t h e  weir west of U. S. 41 needs 

widening; a t  p resen t  it i s  p a r t i a l l y  washed out. The br idge  a t  U. S. 41 i s  under- 

s i zed  and t h e  roadway i s  low; records  show t h a t  f loods  have over-topped t h e  road 

r e c e n t l y  and undoubtedly w i l l  again. Alignment a t  p resen t  and i n  t h e  f u t u r e  w i l l  be 

a p a r t i c u l a r  problem i n  t h i s  e n t i r e  bas in  and it i s  recommended t h a t  right-of-way be 

obtained now, a t  l e a s t  i n  t h e  U. S. 41 area ,  with p o s s i b i l i t i e s  of realignment 

considered. 

A t  p re sen t  t h e  S o i l  Conservation Service  i s  proposing t o  cons t ruc t  a r e l i e f  

channel i n  t h e  e a s t e r n  p o r t i o n  of t h i s  bas in  with i t s  o u t l e t  a t  Cowen Slough i n  

t h e  Shaket t  Creek Basin. '!Jith add i t iona l  minor drainageways t h i s  channel would 



reduce t h e  7 , X ) O  ac res  p r e s e n t l y  drained by Ca t f i sh  Creek t o  4,680 acres ,  more than 

a t h i r d  of t h e  a rea  thus  being d ive r t ed  t o  Cowpen Slough. This  p l a n  i s  b e n e f i c i a l  - 
i n  t h a t  it t akes  a  g r e a t  dea l  of runoff  away from t h e  urbanizing and a l ready over- 

burdened Ca t f i sh  creek Basin and adds only 5 pe rcen t  t o  t h e  acreage drained by Cow- 

pen Slough. Because t h i s  ou t l e t  i n  Cowpen Slough i s  considerably south i n  t h e  

Shake t t  Creek Basin t h e  e f f e c t  on t h e  " c r i t i c a l "  storm is  even less than 5 percent .  

This  p l an  i s  d e f i n i t e l y  recommended and t h e  rights-of-way and s t r u c t u r e s  

on C a t f i s h  Creek have been s i zed  f o r  only 4,680 acres. Future rights-of-way f o r  

t h e  r e l i e f  channel a r e  shown on t h e  plans. The o u t l e t  i s  shown i n  t h e  p lan  f o r  

South Creek. 

A t  t h e  p resen t  t ime t h e r e  e x i s t s  a  dra inage  canal  running north-south, along 

t h e  f u t u r e  extension of McIntosh Road, t h a t  h a s  been ins t rumenta l  i n  r e l i e v i n g  wet 

a r e a s  and a i d i n g  mosquito cont ro l .  I n  addi t ion ,  t h e  canal  h a s  acted a s  an over- - 
f low "valve" f o r  t h e  t h r e e  b a s i n s  wi th in  which it l i e s ,  El l igraw,  C a t f i s h  and North 

Creeks, t hus  he lp ing  t o  r e l i e v e  more se r ious  f looding i n  one p a r t i c u l a r  basin. I t  

i s  recommended t h a t  t h i s  canal remain i n  s e r v i c e  u n t i l  t h e  improvements ou t l ined  on 

t h e  p lans  a r e  begun. %en t h e  canal  could be used f o r  minor dra inage  wi th in  t h e  

basin.  

I t  might a l s o  be  noted t h a t  i f  it were found economicall$ f e a s i b l e ,  drainage- 

ways i n  t h e  Ca t f i sh  Creek Basin could be  extended,northward t o  he lp  r e l i e v e  some of 

t h e  P h i l l i p p i  Creek Basin and open up new a reas  f o r  development i n  t h a t  basin. 

No. 4 North Creek Basin 

North Creek Basin d r a i n s  2,130 ac res ,  and i s  a r e l a t i v e l y  small bas in  south 

of C a t f i s h  Creek and west of South Creek Basin. The ground r i s e s  very  gradual ly  
.rC 

e a s t  of U. S. 41 from approximately e l eva t ion  10 IGL t o  15 l,iSL a t  t h e  Seaboard A i r -  

- l i n e  Railroad.  Severa l  wet weather ponds e x i s t  i n  t h i s  basin:%ut of p a r t i c u l a r  
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importance i s  t h e  need f o r  minor drainage improvements t o  t h e  Osprey area. Osprey is  

- a "hot  spot" with problems of right-of-way and s t r u c t u r e s  t h a t  should be s tudied  be- 

f o r e  c o r r e c t i o n s  become more cos t ly .  

, , As t o  North Creek i t s e l f ,  t h e  e x i s t i n g  s t r u c t u r e s  a r e  adequate b u t  weirs a r e  

needed t o  con t ro l  v e l o c i t i e s  and prevent  e ros ion  and s i l t a t i o n ,  along with s a l t  

water  i ~ t r u s i o n .  Af te r  cons t ruc t ion  of t h e  wei rs ,  t h e  creek can be  widened and 

s t r a i g h t ~ n e d  when t h e  need a r i ses .  The f i r s t  weir  o r  s a l i n i t y  dam, should be  placed 

i n  t h e  v i c i n i t y  of U. S. 41 t o  minimize t h e  right-of-way requi red  t o  avoid deep 

channel c u t s  and a l s o  t o  p r o t e c t  we l l s  i n ' t h e  Osprey area. 

No. 5 South Creek Basin 

South Creek, d ra in ing  i n t o  Dryman Bay just nor th  of Sorrento  Shores, 

p r e s e n t l y  d r a i n s  approximately 8,250 ac res  t h a t  l i e  between Shake t t  Creek Basin on - 
t h e  e a s t  and North and Ca t f i sh  Creeks on t h e  west. The ground r i s e s  very slowly 

t o  t h e  nor th-nor theas t  with numerous wet weather ponds. 

As i n  t h e  case  of C a t f i s h  Creek, t h e  S o i l  Conservation Service  i s  proposing 

t o  c o n s t r u c t  a  r e l i e f  channel i n  t h e  nor theas t  po r t ion  of t h i s  bas in  with i t s  out- 

l e t  i n  Cowpen Slough, i n  t h e  Shaket t  Creek Basin. 

This new channel would relieve 3,500 ac res  from t h e  South Creek Basin, more 

than  a 40 pe rcen t  reduct ion  i n  a rea  drained. This  p l an  is  s o  h igh ly  recommended 

t h a t  it should be  c a r r i e d  through by t h e  county i f  necessary. The r e s u l t i n g  r e l i e f  

t o  South Creek would make a l l  t h e  e x i s t i n g  s t r u c t u r e s  adequate f o r  f u t u r e  urbaniza- 

t i o n  of this basin. 

The e x i s t l n g  drainageway should be s t r a igh tened ,  p a r t i c u l a r l y  t h e  removal 

of t h e  loop j u s t  south of t h e  s t a t e  park area. More d e t a i l e d  planning of t h i s  

should be done i n  cooperat ion with t h e  S t a t e  Park Comission.  
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I t  should be mentioned t h a t  improvements t o  South Creek may be  made a s  out- 

l i n e d ,  be fo re  t h e  S o i l  Conservation Services  l a t e r a l  i s  cons t ruc ted ,  without  over- 
,- 

t ax ing  South Creek. This i s  p o s s i b l e  because of t h e  p r e s e n t l y  undeveloped and poorly 

dra ined  n a t u r e  of 'the upper reaches of t h i s  bas in ,  which tend t o  impound runoff.  

The most north and e a s t e r l y  canal  planned i n  South Creek Basin, with 110 ft. 

right-of-way w i l l  a l s o  d r a i n  i n t o  C o q e n  Slough. The need f o r  t h i s  c a n a l w a s  d i s -  

cussed with l o c a l  r ep resen ta t ives  of t h e  S o i l  Conservation Service ,  and it was agreed 

t h a t  t h e  need f o r  a canal  i n  t h i s  loca t ion  e x i s t s  bu t  has not  been previous ly  planned 

by t h e  S o i l  Conservation Se rv ice  because of right-of-way problems. 

Another e x i s t i n g  problem area  i n  t h i s  bas in  i s  t h e  a rea  south of South Creek 

and west of t h e  SAL Railroad. Two minor sub-basins i n  t h e  North Laurel  a rea  d r a i n  

i n t o  Blackburn Bay and need add i t iona l  s t u d i e s  f o r  rizht-of-way and s t ruc tu res .  I n  

order  t o  r e l i e v e  some of t h e  loed on these  bas ins  a canal  running p a r a l l e l  t o  t h e  - 
r a i l r o a d  nor th  t o  South Creek has been proposed. 

I n  need of i m e d i a t e  improvement i s  t h e  very  overgrown and undersized d ra in -  

ageway running south t o  South Creek j u s t  e a s t  of U. S. 41. Staged cons t ruc t ion ,  

beginning v.E.th cleaning and opening up of t h i s  drainageway would a t  l e a s t  provide 

an o u t l e t  f o r  some of t h e  water now 'rapped t o  t h e  north. 

For proper  development of t h i s  l a r g e  bas in ,  p l ans  should be prepared now, 

reviewing alignment an2 l o c a t i o n  of t h e  s a l i n i t y  dam with t h e  S t a t e  Park Com- 

mission i n  o rde r  t h a t  they may develop t h e i r  park program i n  conjunct ion with f u t u r e  

d ra inage  plans.  

No. 6 :  Shakett  Creek Basin 

F 
Shake t t  Creek, d ra in ing  Fox Creek and S a l t  Creek, which i s  t h e  lower por t ion  

of Cowpen Slough, i s  a l a r g e  bas in  of over 90 square mi les  t h a t  i n  i t s  upper reaches 

d r a i n s  a small p o r t i o n  of Manatee County. This  bas in  has  been s tudied  on a ------ 
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pre l iminary  b a s i s  by t h e  S o i l  Conservation Service  i n  order  t o  ob ta in  f e d e r a l  a i d  

- under P. L. 566 f o r  development of a g r i c u l t u r a l  drainage. Now t h a t  Congress5onal 

approval appears d e f i n i t e ,  *fie S o i l  Conservation Service  i s  planning more d e t a i l e d  

surveys and f i n a l  design of t h e i r  drainageways. 

The a r e a  under s tudy by t h e  S o i l  Conservation Service  and i t s  r e l a t i o n  t o  t h e  

b a s i n  o u t l i n e  i s  shown on Exh ib i t  "K," on t h e  fol lowing page. Also shown on t h i s  

e x h i b i t  i s  t h e  populat ion growth t r end  t h a t  has  previous ly  been reviewed i n  t h e  re- 

por t .  A t  p re sen t  t h e  S o i l  Conservation Service  is planning improvements from Laurel  

Road northward. 

I t  i s  apparent t h a t  p a r t  of t h i s  a g r i c u l t u r a l  land w i l l  develop i n t o  urban 

a r e a s ,  roughly upstream t o  t h e  beginning of Cowpen Slough i t s e l f .  I n  order  t o  al low 

f o r  t h i s  f u t u r e  development we have reviewed t h e  prel iminary S o i l  Conservation Re- 

p o r t  and f ind  t h a t  from Laurel  Road northward a top of bank width of 150 f t .  i s  
6- 

planned and i s  adequate. 

S i n c e  right-of-way h a s  no t  y e t  been obtained i n  t h i s  area,  it i s  recommended 

t h a t  a d d i t i o n a l  width be obtained f o r  proper maintenance. Reliance on l o c a l  p rope r ty  

o m e r s  t o  permi t  access i s  not  su f t - i c i en t  f o r  long-range planning. I n  t h i s  ins tance ,  

a t o t a l  right-of-way of 190 f t .  i s  recommended. The S o i l  Conservation Service  may 

n o t  provide  s u f f i c i e n t  excavated channel f o r  ulYimate needs, b u t  t h e  right-of-way 

would be  a v a i l a b l e  under t h i s  recornendation. 

South of Laurel Road t o  Donna 9ay a m i n i m u m  r i~h t -o f -way  of 200 f t .  is re- 

quired. This  a l s o  i s  s:?o::n on Exhibi t  "K." Tqe S o i l  Conservation Service  shows a 

s a l i n i t y  d m  t e n t a i i v e l y  loca ted  one mfle no-::~east of Laurel Road. Unless se r ious  

-#el:- 2te2 ?roblens e ~ i s e  i n  t h e  Laurel a rea  from s a l t  water  in t rus ion ,  no weir - 
shouid ' 2  needed south cf t h e  S o i l  Conservation s t ruc tu re .  
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No. 7 Curry Creek Basin 

South of t h e  Shaket t  Creek Basin and west of t h e  hTyakka River  Basin, t he  

Curry Creek Bas in .dra ins  i n t o  Roberts Bay j u s t  nor th  of Venice. This bas in  d r a i n s  

5,640 ac res  of gradual ly  s loping land t h a t  has  been f a i r l y  well  dra ined  f o r  farming 

and i s  slowly beginning t o  develop fu r the r .  The north branch of Curry Creek was 

extended r e c e n t l y  eastward t o  t h e  1Uyakka River. This  cut-through, sometimes re-  

f e r r e d  t o  a s  t h e  "Blackburn Canal," was crea ted  by p r i v a t e  i n t e r e s t s  a s  a  r e l i e f  

f o r  f lood ing  on t h e  Myakka River. 

A designed maximum discharge  of 800 cubic f e e t  p e r  second through t h e  canal 

was proposed by DeLeuw, Cather and B r i l l ,  engineers  f o r  t h e  p r i v a t e  i n t e r e s t s .  The 

e x i s t i n g  s t r u c t u r e s  a r e  adequate on the  north branch and t h e  lower cree!:. The weir 

s p e c i f i e d  i n  t h e  v i c i n i t y  of Venice By-Nay by DeLeuw, Cather and B r i l l  has  never 

been cons t ruc ted  and d e f i n i t e l y  should be, a s  3 s a l i n i t y  b a r r i e r .  - 
On t h e  south branch of Curry Creek t h e  e x i s t i n g  5 f t .  c u l v e r t  s t r u c t u r e s  a r e  

undersized,  causing scouring now and probably worse condi t ions  l a t e r .  \;,hen improve- 

ments a r e  made t o  t h e  canal  a  weir will  be reqvi red  e a s t  of t h e  canal  junct ion with 

Curry Creek. 

No. 8 Hatchet t  Creek Basin 

South of Curry Creek Basin, e a s t  of Venice and nor th  of Center Road i s  

Hatchet t  Creek Basin. Draining 2,400 ac res  of developed and semi-improved land 

t h l s  baein i a  unusual LR that  I t  d r n i n s  I n  a nor thwes t  d i reo t - : en  and i.; a? par- 

t i c u l a r  importance because of i t s  loca t ion ,  p a s t  development and future.  

Because of t h e  p resen t  inadequate richt-of-way through Eas t  Venice Sub- - d i v i s i o n  and t h e  poss ib ly  excessive cos-t of widening t h e  e x i s t i n g  drainageway, two 

. . a l t e r n a t e  'D/-passes have been proposed. Tnase by-passes a r e  intended t o  p r o t e c t  
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t h e  e x i s t i n g  drainageway from excessive v e l o c i t i e s ,  overtopping of banks and undue 

? 
maintenance, by providing a d ive r s ion  car-? with a  weir over which f lood  waters  w i l l  

p a s s  when a c e r t a i n  f lood s t a g e  i s  reached. 

The p r e f e r r e d  by-pass i s  shown a s  a l t e r n a t e  "A" on t h e  plans. This  should be 

t h e  r o u t i n g  i f  t h e  I n t r a c o a s t a l  Xaterway is  cons t ruc ted  along t h e i r  r o u t e  designated 

"C-1." I ts  b e n e f i t  i s  an e x i s t i n g  drainageway through low l y i n g  lands ,  and r e q u i r e s  

a  70 f t .  right-of-way i f  A l t e rna te  "B" i s  used, and only a  small i n c r e a s e  i n  s i z e  t o  

90 f t .  right-of-way f o r  a l t e r n a t e  "A." Also i n  favor  of t h e  "A" r o u t i n g  is  i t s  s h o r t  

l eng th ,  l e s s  maintenance, and t h e  lending 'of  g r e a t e r  p o t e n t i a l  as  an i n d u s t r i a l  s i t e  

with d i r e c t  water  and r a i l  access. 

A l t e r n a t e  "B" would be  necessary should t h e  I n t r a c o a s t a l  Waterway be  con- 

s t r u c t e d  elsewhere. This  r o u t e  c rosses  a  minor r i d g e  near  Venice Farm Road, b u t  

t h e  a d d i t i o n a l  d ischarge  i n t o  Hatchet t  Cree?< can be hanZled by t h e  e x i s t i n g  - 
s t r u c t u r e s .  

As i s  t h e  case  with o t h e r  c o a s t a l  bas ins ,  a  s a l i n i t y  dam i s  necessary i n  

add i t ion  t o  o t h e r  weirs  which con t ro l  d ischarge  v e l o c i t i e s .  A pre l iminary  l o c a t i o n  

f o r  a  s a l i n i t y  dam i s  west of Venice-By-Way. Other weirs  w i l l  be  necessary t o  con- 

t r o l  f lood waters  i n  t h e  by-pass. 

Fur the r  development i n  t h e  e a s t e r n  por t ion  of t h i s  bas in  w i l l  r e q u i r e  s taged 

cons t ruc t ion  of drainageways. As noted on t h e  p lans ,  i n  t h e f u t u r e  a l l  drainage from 

Venice Gmdens should f low southward t o  A l l i g a t o r  Creek a s  i n i t i a l l y  planned by t h e  

subdivis ion  engineers.  

No. 9 A l l i o a t o r  Creek 

Draining approximately 6,350 acres,  o r  about 10 square miles ,  A l l i g a t o r  Creek 

d i scha rges  i n t o  Lemon Bay i n  South Venice Subdivision.  The a rea  dra ined  is  of g r e a t  

importance due t o  i t s  rapid  growth and presence of t h r e e  e x i s t i n g  subdivisions,  
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I 3  

Venice Gardens, South Venice, and Venice East.  I n  1960 t h e  Board of Couhty Com- 

miss ioners  cuthorized a s tudy of t h i s  Sas in  by a x t h e r  engineering firm. - 
These p lans ,have  been reviewed by us  f o r  cons is tency with t h e  purposes of t h i s  

study. The 150 f t .  riqht-of-way specified w i l l  be adequate, a s  w i l l  most of t h e  
f ,  

alignment. Realignment l o c a l l y  a t  U. S. 41 i s  recommended however, f o r  b e t t e r  ap- 

proach and d ischarge  through t h e  s t ruc tu re .  

I n  t h e  p lans  referenced he re in  we propose t h a t  right-of-way requirements be 

continued eastward of U. S. 41. A more d e t a i l e d  s tudy should be  made t o  e s t a b l i s h  

t h e  exac t  loca t ion  05 a s a l i n i t y  dam, t e n t a 5 v e l y  west of U. S. 41. 

Because of i n s u f f i c i e n t  t o ~ o g r a > h i c  da ta ,  s a f e  bv i ld ing  e l eva t ions  could no t  

be  accureteLy determined. We have ~ s c e r t a i n e l  t h a t  bui ld ing  e l eva t ions  proposed by 

t h e  above mentioned e a r l i e r  stu6y of t h i s  bas in  must be adjus ted  i n  c e r t a i n  a reas ,  

b u t  otherwLse may be appl icable .  - 
No. 10 Forked Creek Basin 

Forked Creek d r a i n s  a fal:ly l a r g e  area  of 5,930 ac res  t h a t  l i e s  south of 

U. S. 41 along S t a t e  Road 775. A t  Lemon Bay, where t h e  creek d ischarges ,  t h e  ground 

r i s e s  r e l a t i v e l y  r a p i d l y  t o  e l eva t ion  1 0 ' t o  15 E L ,  then d i p s  and r i s e s  again slowly 

toward t h e  nor theas t ,  with numerous wet weather ponds. This conf igura t ion  of t h e  

lands  results i n  t h r e e  major drainaqeways within t h e  one basin. I n  t h e  upper 

reaches  these  drainageways a re  unimproved s:oughs t h a t  f lood i n  t h e  r a i n y  season. 

The o u t l e t  west of S. R. 775 is  through Overbrook Subdivision and a t  p resen t  i s  

adequate i n  t h i s  area,  bu t  once development i s  begun e a s t  of S. R. 775, which will 

a c c e l e r a t e  with t h e  r ebu i ld ing  of S. R. 775, condi t ions  will become more ser ious .  

This  lower creek area  eventual ly  should '3e s t r a igh tened ,  widened and deepened. 
. -- 

For t h e  p resen t ,  alignment should 3e s tudizd  and t h e  220 f t .  right-of-way obtained 

- befo re  house cons t ruc t ion  makes land acqu i s i t ion  a very  c o s t l y  matter.  



Presently the  s t ruc tures  on S. R. 775 a re  adequate but wi l l  need replacement 

- f o r  fu ture  development. The north branch box culver t  a t  S. R. 775 ac t s  as a weir, 

but  when the  structt lre is  replaced a Separate weir should be constructed here. The 

south branch box culver t  e t  S. R. 775 pe rn i t s  t i d a l  Elow e a s t  of the  road and does 

not a c t  s s  a weir. Therefore constant s i l t i n g  action wil l  take place i n  the  Creek 

j u s t  west of S. R. 775, requiring continued maintenance u n t i l  a weir i s  constructed 

i n  t h i s  area. 

Nort5 of Overbrook Road, nearest  the  western portion of t h i s  basin, t he re  is  

a 460 acre sub-basin t h a t  has no d e f i n i t e  drainagewav. Before any development can 

proceed i n  t h i s  area a canal w i l l  have t o  be cu t  and an adequate s t ruc ture  a t  Over- 

brook Road constructed. I n  a sub-basin of th'Is small size,  it would not be advisable 

t o  s tage t h i s  construction but r a the r  complete the  work when development begins. 

- Also north of Overbrook Road, j u s t  west of S. R. 775, the  ex is t ing  drainage- 

way i s  i n  very bad shape. \'hen improvements a re  mzde t o  t h i s  section,  the  Overbrook 

Road bridge should a l so  be widened o r  replaced. 

With f a i r l y  good topographic da te  covering a majority of tinis basin, pre- 

liminary flood h a z a ~ d  and minimm buildin? elevations were established ea s t  of S. R. 

775. A small a5dit ional mount of f i e l d  work would permit completion of contours 

nort'n of Forked Creek and west of S. R. 775, and then flood hszard areas and minimum 

bttilding elevations could be detemtned i n  the  more important area of Overbrook 

Subdivision. 

0 .  1 Godfiev Creek Basin 

The Godfrey Creek Basin, sometimes referred t o  as Deer Creek, Gottfr ied Creek 

o r  Rock Creek, drains  over 1 2  Sydbre miles, and is  the most southerly Sarasota County -- 
coas ta l  basin. Its o u t l e t  1 3  i n t o  Lemon Bay, 'In Charlotte County, a t  Yew Point 

Comfort. - 



A c o a s t a l  "b luf f"  a t  e l eva t ion  10 t o  1 2  MSL l ies on t h e  western border of - t h i s  bas in ,  being l e s s  than  one-half mi:e from Lemon Bay and running through t b e  

c e n t e r  of Englewo~d. Tne bas in  c o n s i s t s  mainly of f a i r l y  f l a t  l ands  with wet weather 

ponds, e l eva t ion  10 t o  15 MS', nor th  of S. 2. 777. The ma jo r i ty  of t h i s  land i s  

owned by Venetia,  Inc. and was compl?teely surveyed by o the r s  f o r  previous develop- 

ment plans.  

The main problem area  i n  t h i s  bas in  is  nor th  of Englewood where a  low area  

runs  i n  a  northwest  d i r e c t i o n  away from S. R. 777. I n  t h e  des ign  of S. R. 775 t h e  

S t a t e  Road Department used t h i s  ex i s t ing ' low area  f o r  de ten t ion  of water ,  ca r ry ing  

roughly h a l f  of t h e  overflow nor theas t  under S. R. 775 and t h e  remainder southeas t  

under S. R. 775 and c l m g  t h e  north right-of-way of S. R. 777 t o  Godfrey Creek. 

F a s t e r  planning r e q u i r e s  looking ahead f a r  enough t o  s e e  t h e  f u t u r e  develop- 

..- ment of t h i s  nor th  Englewood area ,  end t h e  need t o  con t ro l  runoff  wi th in  d e f i n i t e  

canal  banks and permit moxim~tn use  of land f o r  u-banization. I t  i s  t h e r e f o r e  

planned t o  c'raln t h i s  c r i t i c 2 1  a-ea a l l  t o  t h e  nor th  and r e l i e v e  t h e  a l r eady  i n -  

adequate d i t c h  along S. R. 777 of a  l a r g e  p o r t i o n  of "he load now imposed on t h i s  

ve ry  overgrown o u t l e t .  

I n  r o u t i n g  t h i s  water  t o  t h e  nor th  an open canal  with a  minimum of f o u r  f e e t  

of water  maintained by a weir nor th  of Artists Avenue and a minimum of 30 f t .  of 

width a t  t h e  water l i n e ,  w:ll provide an a-:tractive f r e s h  waC3r canal  t h a t  w i l l  he lp  

keep t h e  ground water t a b l e  high, provide e x c e l l e n t  dra inage  f o r  t h e  area ,  and make 

o g r e a t  dea l  more land usable. :t should ye noted t h a t  t h e  70 f t .  r'ght-of-way is  

a minimcm, and should p r i v a t e  i n t e r e s t s  d e s i r e  t o  widen t'nis o r  develop f r e s h  water  

l a k e s  i n  t h i s  v i c i n i t y ,  it xould b e n e f i t  t h e  area. 

-,-- 
Also considered was the  p o s s i b i l i t y  of tak ing  t h i s  drainage d i r e c t l y  t o  t h e  

- - west f o r  a  more d i r e c t  o u t l e t  t o  Lolon Bay. Although t h i s  would r e l i e v e  some of 

t h e  burden on Godfrey Creek, because of t h e  weir and de ten t ion  i n  t h e  canal ,  t h e  
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actual r e l i e f  i s  not great  enough t o  waxant  the  considerable cos t s  f o r  right-of-way 

R t o  t he  coast ,  canal construction th rou~ ;  a r idge and an o u t l e t  s t ruc ture  on the  bay. 

Natural drt?fnageways are by la?  p=e?erred t o  most of man's cost?y attempts t o  over- 

come nature. 

, , 

The second major rroblem i n  t h i s  basin is  tha t  of a s a l i n i t y  dam on Godfrey 

Creek. A t  present t i d a l  Pow extends well above S. P. 777, and almost de f in i t e ly  

i s  cont=:S'&fng to s a l t w a t e r  int rusion i n t o  loca l  well supplies. Because of the 

ex5,sting water s.:?ply problem i? t h i s  and nearby zreas, a water d i s t r i c t  has been 

formed 20 constrrrct a central  water system. I f  s a l t  water int rusion i n t o  well 

aquifers  thus cecses t b  be a problem, continued t5dal f l o . ~  north of S. R. 777 would 

be beneficial  i n  permitting boat access t o  t he  bay f o r  a l a rge  area north of t h i s  

road, increasing land values. 

- Xowever, i f  cood drinkin? water is not thus made avai lable  from Hnother 

source, a :ow s a l i n i t y  dam should be placed i n  the  S. R. 777 area t o  help the ground 

wster s i tuat ion.  Such a dam would p-event some presently marglnal lend from being 

developed because of occasional floodinq. 

En~lewood has nmerous minor d-ainage proSlems, outside the scope of t h i s  

repor t  t h a t  should be studied by the county t o  prevent haphazard drainage t h a t  i s  

cos t ly  t o  corcect. 



XII. GROLflD ?JATER 

- A. General 

The c l a s s i f i c a t i o n s .  of water  l y i n g  beneath t h e  su r face  of the  ground a r e  il- 

l u s t r a t e d  by t h e  sketch on t h e  next  page, E x h i b i t  "L." There a r e  two major zones. 

The term "ground water" app l i e s  t o  t h e  lower l e v e l s  which a r e  sa t c rx ted ,  t h e  water  

t a b l e  being t h e  upper su r face  of t h e  ground water. Moisture above t h e  water t a b l e  

i s  i n  t h e  " z m e  of aera t ion ,"  p a r t  o r  a l l  of vhich i s  a v a i l a b l e  t o  t h e  r o o t s  of 

p l a n t s .  

Sometimes sa tu ra t ed  water  i s  held  above t h e  o v e r a l l  water  t a b l e  by l o c a l  i m -  

perv ious  beds of rock o r  hardpan. This loca l i zed  g ~ o u n d  water  i s  known a s  "perched 

water," and may be  of cons iderable  importance t o  c e r t a i n  areas.  

Ground water  i s  s to red  i n  t h e  openings ava'lable, which may range from t i n y  - vo ids  between s o i l  p a z t i c l e s  t o  l a r g e  c a v i t i e s  i n  rocks. The a b i l i t y  €0 absorb 

water  "poros i ty ,"  i s  no t  i d e n t i c a l  with t h e  proper ty  of t ransmission,  "permeability." 

Clay i s  h igh ly  porous and y e t  low i n  permeabi l i ty ;  t h e r e f o r e  it y i e l d s  low flows t o  

wells.  The limestones, sands and s h e l l s  of F lo r ida  a r e  gene ra l ly  h igh ly  permeable 

and a r e  t h e r e f o r e  favored a s  high-volme aqu i fe r s  where they a r e  no t  excess ive ly  

mineral ized.  

Ground water  may be viewed a s  a  huge covered water  r e se rvo i r .  The t o t s 1  amocn+. 

i n  s to rage  i s  tremendous. I t  i s  covered by t h e  upper s o i l  l a y e r ,  which i n  d r y  weathr.? 

~ s P s s t l s  auapaea%isn, a iee%ure tha* su~iaee water sharage Pasks. This r e s e r v o i r  mo:i 

b? tz;?ed a s  needed, b c t  r e p l e d s h c e n t  s u s t  u l t ima te ly  balance use o r  t h e  d e f i c i t  

vrlll cause rnajo: ;roblens, an2 i n  extreme ins t ances  could lead  t o  a  kind of 

d- 

R a i n f a l l  r ep len i shes  t h e  ground water. I t  may i n f i l t r a t e  d i r e c t l y  i n t o  t h e  x i1  

it f a l l s  upon, o r  i n d i r e c t l y  from surface  runoff flowing from highei- e l eva t ions  over- - 
land o r  thrcr:gh channels. 
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R a i n f a l l  i n f i l t r a t i n g  i n t o  one area may recharge ground water  elsewhere by per- 

c o l a t i n g  l a t e r a l l y  through t h e  ground. The water t a b l e  is  a hZdden hydraul ic  gradi -  

C e n t  r h t c h  i s  a neasure of t h e  gc2v;ty f o r c e  t h a t  powers t h i s  underground flow. 

L a t e r a l  pe rco la t ion  of ground water  i s  a slow movement t h a t  o r i g i n a t e s  a t  h ighe r  

e l e v a t i o n s  and continues t o  t h e  sea ,  where i t  seeps o u t  and i s  l o s t .  

Ground water  may seep ou t  of a s  well  & . i n t o  streams and lakes ,  before reaching 

t h e  sea. Drainage and i r r i g a t i o n  cana l s  a r e  examples of water  t a b l e  con t ro l  exer- 

c i s e d  by farmers. \ '?ells t a p  t h e  ground water  r e s e r v o i r  f o r  dr inking and i r r i g a t i o n  

water. P l a n t s  pump ou t  huge q u a n t i t i e s  es  p a r t  of t h e i r  t r a n s p i r a t i o n  process. 

The q u a l i t y  of t h e  ground water i s  a l s o  of importance, and need no t  be t h e  

same f o r  a l l  purposes. Drinking water  s tandards  a r e  n o t  i d e n t i c a l  with a g r i c u l t u r a l  

spec i f i ca t ions .  Budgeting of t h e  a v a i l a b l e  supply may t a k e  t h i s  i n t o  cons ide ra t ion  

when a shor tage  a r i se s .  

. 
During former invas ions  of t h e  sea  over southern F lo r ida ,  s a l t y  water  permeated 

t h e  l imestone formations. S a l i n e  r e s idues  remained a f t e r  t h e  s e a  r e t r ea ted .  Fresh 

water  from r a i n f a l l  has been d i l u t i n g  and Slushing ou t  t h e  anc ien t  s a l t s  f o r  some 

10,000 yea r s ,  b u t  i n  many a reas  E k e  Sarasota  County, t h e  process  i s  s t i l l  in-  

complete. 

B. z a r a s o t a  Countv Resource; 

A number of i n v e s t i g a t i o n s  have been made of t h e  ground water  resources  of 

Sszasota  Covnty. R e  most i ? t ens ive  i s  V. T. ~ t r i n g f e l l o w ' s  1933 repor tv rh ich  

covers i n v n s t i g a t i o n s  ncde i n  1930 by t i e  U. S. Geo;ogical Survey i n  cooperat ion 

wi"& t h e  F l o r l d a  Geological Survey. The Board of County Comnissioners engaged 

E. YI. Bishop to make a supplementary i n v e s t i g a t i o n ,  t h e  r e p o r t  on which was i ssued 

F i n  1960. Other d a t a  sources a r e  l l s t e d  i n  t h e  appendix, and no purpose would be  

served by burdening a r e p o r t  of t h i s  t y r ~ e  with mater ia l  and t a b u l a t i o n s  t h a t  a r e  

r e a d i l y  a v a i l a b l e  f o r  reference.  - 67 - 



Althoug5 much inforination i s  thus  a t  hand, t h e r e  i s  need f o r  f u r t h e r  i n v e s t i -  

ga t ion ,  e s p e c i a l l y  because of t h e  pressures  f o r  inc reas ing  supply and t h e  changes - 
s i n c e  S t r inq fe l low ' s  work of 30 yea r s  2 ~ 0 .  The C i t y  of S2.rasota i s  i n v e s t i g a t i n g  

t h e  f e a s i b i l i t y  of r ep lac ing  i t s  ? resen t  wel l  supply with b e t t e r  water  t o  t h e  eas t .  
, 

3 e  re?o:t prepa-ed i n  lG58 by t h i s  PLrm f o r  t h e  County on a proposed Lower 

P h i l l i p p i  Creek U t i l i t y  D i s t - i c t  reviews c e r t a i n  a spec t s  of t h e  water  svpply s i t u a -  

t i on .  

C. Ground V!ater Consmotion 

The l o s s  of ground water  d i r e c t l y  t o  t h e  s e a  i s  probably n o t  a  major f a c t o r  i n  

Sa raso ta  County, because of t h e  f l a t n e s s  of t h e  water  t a b l e  g r a d i e n t  which r e f l e c t s  

t h e  low land s lope ,  and +.he i m p e r ~ c a b l e  formations a t  o r  c l o s e  t o  t h e  surface.  

Of more s ign i f i cance  t o  t h e  county i s  see?age o u t  of t h e  ground i n t o  lakes ,  - streams and canals .  This  becomes su r face  water ,  most of which i s  105% by evapora- 

t i o n  o r  runoff .  Deep channels  of t h i s  n a t u r e  wi thout  we i r s  may lower t h e  water 

t a b l e ,  with dangerous consequences. 

D i r e c t  consumption of ground water i s  t h e  main demand on t h i s  resource,  and 

both n a t u r e  and man a r e  involved. Transpi ra t ion  from p l a n t s  i s  na tu re ' s  main use  

of ground water. I f  t h e  water t a b l e  f a l l s  below t h e  l e v e l  t o  which t h e  r o o t s  of 

v a r i o u s  p l a n t s  can r c x h ,  t r a n s p i r a t i o n  may be reduced. This  happens e s p e c i a l l y  i n  

l o s > l l y  overdrained areas .  There a r e  seasonal  changes i n  t r a n s p i r a t i o n  r e s u l t i n g  

from p l a n t  l i f e  cycles.  

Transpi ra t ion  from crops w i l l  become an inc reas ing ly  l a r g e  consumer of ground 

water ,  e s p e c i a l l y  with expanded i r r i g a t i o n  p rac t i ces .  Competent a u t h o r i t i e s  e s t i -  

- mate t h a t  f o r  t h e  e n t i r e  s t a t e ,  a g r i c u l t u r a l  water  consumption i s  now reaching about 
r 

h a l f  of t h e  t o t a l  f o r  a l l  uses,  and by 1970 t h e  proport ion w i l l  reach 70 percent.  
- 
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This is  even more s tagger ing  considering t h a t  t h e  per  c a p i t a  usage of water f o r  a l l  

o t h e r  purposes i s  a l s o  inc reas ing  rapjd ly .  I n  Sarasota  County t h e  d r y  weather demand 

co inc ides  wi-th t h e  peak of t h e  crop growth i n  t h e  winter  seaspg. 

\;hen it i s  r e a l i z e d  t h a t  a l l  es t imates  f o r  t h e  f u t u r e  must a l s o  supply trmen- 

dous i n c r e a s e s  f o r  mban and i n d u s t r i a l  consumption, t h e  impact i s  evident.  Ground 

water  wil l  supply perhaps 90 percent  of t h e  demand, and measures should be  considered 

f o r  conservat ion of t h i s  resource. Impoundment of su rp lus  su r face  water  f o r  r e l e a s e  

acd recharge  of t h e  ground water  when needed is  one p o s s i b i l i t y  t h a t  Sarasota  County 

may u l t i m a t e l y  b e n e f i t  from. 

F i r e  hazards may be reduced i f  t h e  water  t a b l e  i s  maintained a t  reasonable 

l e v e l s  i n  dry  weather. On t h e  o the r  hand, prolonged f looding w i l l  k i l l  o r  weaken 

both hardrvoods and softwoods. 

The spr ing  of 19'31 revealed  acu te  problems i n  va r ious  a reas  of Sa raso ta  County 

from a prolonged dry  s p e l l  and increased  consumption. 

D. S a l t  \,'later I n t r u s w  

S a l t  water  n o t  only meets f r e s h  water a t  t h e  c o a s t  and t i d a l  i n l e t s ,  b u t  a l s o  

u n d e r l i e s  much of t h e  county. The s a l t  water near  t h e  coas t  i s  modern sea  water 

whereas in l and  t h e  s a l t  water  beneath t h e  f r e s h  water r ep resen t s  t h e  r e s idues  from 

anc ien t  ice-age seas  which have never been f lushed out. 

Fresh water  i s  s l i g h t l y  l i g h t e r  than sea  water and w i l l  tend t o  f l o a t  upon it. 

Near t h e  c o a s t  t h e  t h e o r e t i c a l  Gkfben-Herzberg p r i n c i p l e  gene ra l ly  appl ies ,  which i s  

t h a t  f o r  every f o o t  of f r e s h  water ebove s e a  l e v e l  t h e r e  will be  about 40 f e e t  below. 

I t  i s  analogous t o  an iceberg ,  most of which l i e s  below t h e  water  surface. 
.- - 

The s ign i f i cance  of t h e  water t a b l e  immediately becomes evident ;  i f  t h e  tvstcr 
-- 

t a b l e  i s ,  say, 5 f e e t  above s e a  l e v e l ,  f r e s h  water will extend about 200 f e e t  below, 



and a we11 tap7ing t h i s  zone w i l l ,  a t  l e a s t  i n i t i a l l y ,  ob ta in  f r e s h  water. The ac- 

C- t u a l  shape of t h e  zone of con tac t  i s  a  curve, a s  shown on Exh ib i t  "M," on t h e  follow- 

i n g  page. This e y h i b i t  i l l u s t r a t e s  t h e  c l a s s i c a l  p r i n c i p l a s ,  and a l s o  t h e  e f f e c t s  

of pumping. 

The r e l a t i o n s h i p  shotm on Exh ib i t  "!.'I". i s  f o r  shal low non-artesian we l l s  i n  a 

permea5le aquifer .  This  d e s c r i p t i o n  f i t s  t h e  main source of f r e s h  ground water  i n  

c o a s t a l  Sa raso ta  County, and s a l t y  shallow wel ls  near  t h e  c o a s t  such a s  i n  Englewood, 

appear t o  confirm t h e  condi';' t lop.. 

S a l t  water  i n t r u s i o n  immediately ad5acent t o  land may move l a t e r a l l y  in land,  a s  

well  a s  v e r t i c a l l y  upward. A " s a l i n i t y "  dam placed i n  t idewater  channels h e l p s  

r e s i s t  s a l t  water i n t r u s i o n  by ba r r ing  t i d a l  f low in land,  a s  well a s  by pooling 

f r e s h  water  above it. 

The 40 t o  1 r a t i o  p r i n c i p l e  does n o t  apply in land,  f o r  va r ious  reasons,  b u t  t h e  

b a s i c  s i t u a t i o n  is  s i m i l a r  i n  t h a t  a  head of f r e s h  water  f l o a t s  on an i r r e g u l a r  bed 

of s a l t y  water. A t  deeper l e v e l s  t h e  shal low su r face  s o i l s ,  t h e  p res su re  e f f e c t s  

of a r t e s i a n  a q u i f e r s  and t h e  in f luence  of t h e  impervious l a y e r s  t h a t  conf ine  t h e s e  

a q u i f e r s  a l t e r  t h e  r e l a t ionsh ip .  

The placement, cons t ruc t ion  and opera t ion  of we l l s  have a  g r e a t  in f luence  on 

contamination of t h e  f r e s h  water aquifers. Drahdorm of t h e  well  by pumping lowers 

t h e  water  t a b l e  l o c a l l y ,  as  an inve r t ed  cone, which i n  t u r n  permi ts  t h e  underlying 

s a l t  water  t o  move upward i n  an opposi te  cone e f fec t .  ithere t h e  we l l s  a r e  c l o s e  t o  

the  coas t ,  t h e  bottom cone may be wzrped sideways toward t h e  sea ,  with consequent 

movement of sea water l a t e r a l l y  towt-d t h e  well. I n  e i t h e r  case, contamination from 

s a l t  water  may r e s u l t .  The harder  t h e  pmping and t h e  c l o s e r  t h e  spacing of t h e  

wel l  f i e l d ,  t h e  g r e a t e r  w i l l  be t h e  p o t e n t i a l  i n t rus ion .  
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The complex f a c t o r s  r e l a t i n g  t o  wel ls ,  t h e i r  placement and cons t ruc t ion ,  and 

- t h e i r  funct ion  as  t h e  means of tapping t h e  ground water resources  of t h e  county c a l l  

f o r  a  pub l i c  p o l i c y  r e l a t e d  t o  well d r i l l i n g .  A vie11 drillers,code should be  con- 

s ide red  a s  a  f i r s t  s tep .  Other r egu la t ions  may be  necessary i n  t h e  fu ture .  

Uncapped a r t e s i a n  w e l l s  a?.so can c r e a t e  problems. W e r e  t h e  l o c a l  underground 

p iezometr ic  p res su re  exceeds t h e  ground e levat ion ,  water w i l l  f low f r e e l y ,  o r  "wild," 

o u t  of an open well  t h a t  t a p s  t h e  a r t e s i e n  aqui fer .  Cepped we l l s  t h a t  have corroded 

cas ings  can be  contaminating ad jacen t  shal low aqu i fe r s  unseen. For t h e  l a t t e r  

reason,  capping is  i n s u f f i c i e n t  and may even a c c e l e r a t e  hidden underground contami- 

nat ion.  Plugging of t h e  we l l s  i s t h e  b e s t  so lu t ion .  

9 . e  wi ld ly  flolvfmg well  problem i s  so  common i n  F lo r ida  t h a t  a  s p e c i a l  inven- 

t o r y  was published by t h e  Flo=tda CecZogical Survey i n  1957. The S t a t e  Divis ion  of 

- l'Jater Resources and Conservation 5:s i r . i t l a t c 6  a  plugging progrzm. 

E. O t h e r  Contamination 

There a r e  o t h e r  sources of ground water contamination i n  Sa raso ta  County. 

I r r i g a t i o n  water,  unlilce r a i n f a l l ,  conta ins  d issolved s a l t s .  The q u a n t i t y  may be 

minor enough f o r  ord inary  usage, b u t  may b u i l d  up over  a  per iod  of time. Sea spray  

and unusual ly  high t i d e s  add t o  t h e  problem i n  c o a s t a l  areas.  Where na tu ra l  r a i n f a l l  

f l u s h e s  o u t  these  s a l t s ,  t h e  problem may be t r a n s f e r r e d  t o  t h e  lower a r e a s  of t h e  

basin. The importance o h g r i c u l t u - e  and t h e  va lue  of i r r i g a t i o n  t o  Sa raso ta  County 

Is such t h a t  thls aspect  m e r i t s  f u r t h e r  s tudy t o  prec lude  o r  minimize t h e  problem, 

r a t h e r  than at tempt t o  so lve  it a f t e r  1: m i ~ h t  reach  major proportions. 

Outside of t h e  c i t i e s  of Sa raso ta  and Ventce, t h e r e  a r e  a  l imi t ed  number of 

- ,- c e n t r a l  water  supply and s a n i t c r y  sewerage systems. The county f r anch i se  r egu la t ions  

a r e  a  po ten t  t o o l  i n  encouraghg and c o n t r o l l i n g  t h e s e  systems. 

.- 
- 72 - 



Overa l l ,  a ma jo r i ty  of t h e  7. .  :ation ou t s ide  of t h e  c i t i e s  use  p r i v a t e  we l l s  

- f o r  water  supply, and s e p t i c  tanks ~ 5 t h  d r a i n f i e l d s  f o r  sewage disposal .  F a i l u r e s  

of s e p t i c  tank systems a r e  w i d e s ~ r e a d  when t h e  water  t a b l e  r i s e s  t o  t h e  ground l e v e l ,  

and t h e  County Health Department r e p o r t s  t h a t  many complaints a r e  received of sewage 

s tanding i n  yards  and open d i tches .  

Po l lu t ion  by i n d u s t r i a l  wastes w i l l  become a problem a s  t h e  county a t t r a c t s  

more indus t ry ,  unless  s u i t a b l e  t rea tment  i s  required. Such t rea tment  has been 

i n s t a l l e d  a t  t h e  l o c a l  Em p lan t .  Nature may a l s o  add undes i rable  p o l l u t a n t s  a t  

times. 

A lcng  range program f o r  water  management should incorpora te  procedures f o r  

coping with p o l l u t i o n  b e f o r e  it becomes a hazard o r  excess ive ly  c o s t l y  t o  c o r r e c t  

a f t e r  t h e  f a c t .  Sarasota  County has  a l ready taken important s t e p s  i n  t h i s  d i r ec t ion .  



XI I I. COASTAL ASPECTS ------ 
- 

A number of aspects  o? water  management r e l a t e  t o  t h e  c o a s t s  of Sarasota  County, 

inc luding t h e  t i d a l  banks of t h e  va r ious  creeks. S a l t  water i n t r u s i o n  i n t o  t h e  ground 

, . water  has  been d iscussed  previously.  

Sur face  water  runoff  of lends along t h e  c o a s t  can make e f f e c t i v e  use of t h e  

proximity of t h e  s e a  a s  a  rece iver .  Natural  c o a s t a l  streams and e x i s t i n g  canals  

r e q u i r e  improvement, and new cana l s  vfi:: be required.  Weirs r i s i n g  with land con- 

t o u r s  w i l l  minimize channel scouring and consequent s i l t i n g  of t h e  coas ta l  o u t l e t s .  

Coastal  a r e a s  f e e l  t h e  brunt  of storm t i d e s ,  which reach g r e a t  propor t ions  

dur ing  hurr icanes.  Flooding from storm t i d e s  may be  compounded by superimposed wave 

a c t i o n  a22 by simultaneous r a i n s t o m  floodin?. Bay and es tua ry  conf igura t ion  in -  

f luences  t h e  e f f e c t s  of en te r ing  t i d e s .  The fol lowing t a b l e  is  based on information 

.- made a v a i l a b l e  t o  us  by t h e  Coastal  Engineerinq Laboratory of t h e  Universi ty of 

F lo r ida :  

TIDE ELEVATIONS AT SARASOTA 
(Not inc luding wave ac t ion)  

Avezaae F r e a u s c x  E leva t ions  above Mean Sea Level. i n  Feet  
(once every) 

100 years  9.1 
50 yea r s  7.0 
23 y e a r s  4.5 
10 yea r s  3.5 
5 y e a r s  3.2 
2 y e c r s  2.7 

The v u l n e r a b i l i t y  of much of t h e  low c o a s t a l  and r i v e r  a reas  t o  t h e s e  storm 

t i d e s  i s  evident .  Control  of bui ld ing  e l eva t ions  i n  f lood hazard zones would pro- 

v i d e  a  measure of p r o t e c t i o n  t o  t h e  puSL:c and would s e x e  a s  a  usefu l  guide t o  

b u i l d e r s  and developers. - 
. The beaches, i s l ands ,  i n l e t s  and bays a r e  va luable  a s s e t s  which lend c h a r a c t e r  

t o  t h e  county. They provide the b a s i s  f o r  t h e  important reso;? econony and f o r  - 
p u b l i c  r ec rea t ion .  Property va lues  a r e  threa tened where eros ion  t akes  place. 



Fundamentally, a beach i s  no t  a s t a b l e  p iece  of ].and. I n  a way it i s  almost 

a l i v e ,  t h e  sand g ra ins  cons tan t ly  chgrning up and s h i f t i n g .  The sand mantle cover- - 
i n g  F l o r i d a  i t s e l f  o r ig ina ted  f a r  t o  t h e  north. Nature's s h i f t i n g  of t h e  shore l ine  

meant l i t t l e  u n t i l  populat ion p ressu res  s e n t  l?nd va lues  soaring. Contending with 

t h e  g r e a t  sea  and wind f o r c e s  of na ture  i s  a t a sk  t h a t  can be very  expensive, and 

may only be  j u s t i f i e d  i n  nany cases  by correspondingly g r e a t e r  va lues  of t h e  land 

t o  be pro tec ted .  I n  arldition t o  t h e  beaches, bays, i n l e t s  and channels a r e  s u b j e c t  

t o  e ros ion  and s i r t i n g ,  gene ra l ly  6ue t o  c u r r e n t s  r a t h e r  than wave act ion.  

Because of t h e  importance of t h e  coas ta l  resources  t o  t h e  s t a t e ,  t h e  Coastal  

Engineering Laboratory has  been s e t  up a t  t h e  Universi ty of F lo r ida  t o  perform re-  

search  on t h i s  s t i l l  inexac t  science,  and t o  advise and work ~ d t h  va r ious  s t a t e  and 

l o c a l  agencies. Much rema!ns h be done i n  t h i s  f i e l d .  

Navigat ion i n  genera l  i s  a mat ter  of f e d e r a l  j u r i s d i c t i o n ,  t h e  channels being 
P 

under t h e  administratLon of t h o  Corps of Engineers. For p r o j e c t s  which q u a l i f y  

under t h e  bene f i t - cos t  formulas, a s s i s t ance  may be obtained through funds appropria- 

t e d  by Congress. Combination h5Yn f lood con t ro l  p r o j e c t s  i s  p o s s i b l e  under c e r t a i n  

condi t ions .  

The I n t r a c o a s t a l  Waterway, now under cons t ruc t ion;  i s  a Corps of Engineers 

p r o j e c t .  A pro tec ted  channel 9 f e e t  deep and 100 f e e t  wide w i l l  extend u l t ima te ly  

along t h e  e n t i r e  U.S. coas t  on t h e  Gul: of Mexico, and w i l l  l i n k  up t o  o the r  water- 

way systems. Various passes  a r e  a l s o  being s tudied  by t h e  Corps of Engineers. 

P o l l u t i o n  of s a l t  water  i s  a Langer t o  h e a l t h ,  r e c r e a t i o n  and f i sh ing .  Through 

- t h e s e  it can menzce t h e  r e s o r t  economy and commercial f i shery .  This  problem can be  

avoided by proper  con t ro l s  anc' const=uction of sewage treatment  p l a n t s  which provide 
- - f o r  complete t reatment  of sewage from urban communities. 

- Other aoencies i n t e r e s t e d  i n  coas ta l  aspects  a r e  l i s t e d  i n  Exhibi t  "N." ( ~ g .  77) 



XIV.  AGShlCIFS I N  YATER !V,NAGEMEl\!T 

- 
A. General 

The r ami f i ca t ions  of water management a r e  so  broad and far-reaching t h a t  an a l -  

most bewildering a r r a y  ~f a ~ e n c i e s  a r e  involved i n  one way o r  another. This would 

have happened under any c i r c a m t a n c e s ,  even Lf a-ranged carecu?.ly a t  one time ac- 

cording t o  a  master  p l an  of agency i n t e r e s t  and r e s p o n s i b i l i t y .  

The a c t u a l  s i t u a t i o n  ts t h a t  involvements of these  agencies developed over a  

long pe r iod  of time, and followed t h e  i ~ p a c t  of inc reas ing  problems and awareness of 

t h e  needs, no t  only i n  this s t a t e  b u t  th-oughout t h e  e n l i ~ e  nat ion.  Congressional 

and s t a t e  s t a t u t e s  have mu:tiplied and changed, and a r e a s  of agency r e s p o n s i b i l i t y  

have s h i f t e d  constant ly.  Bureevs have 9-own broader and narrower, have had t h e i r  

r e s p o n s Y s i l i t i e s  added t o  o r  s p l i t  oTf, and have even ceased a l together .  Many of 

rc- t hese  agencies a r e  i n t e r r e l e t e d  with each o the r  and with va r ious  l o c a l  i n t e r e s t s ,  

end t h e  p a t t e r n s  of t h e s e  r e l a t i o n s h i p s  e r e  l ikewise  complex and s h i f t i n g  cons tant ly .  

The in termingl ing  of water  management r e l a t i o n s h i p s  appear a t  f i r s t  glance t o  be  a  

s t r u c t u r e  grown t o  confusing comp2exity. 

Yet t h i s  e d i f i c e  i s  no t  a meaningless tower of Babel. Granted t h a t  it grew 

t h t s  way wit3out  o v e r a l l  d i r e c t i o n  frcm above, it has been guided l a r g e l y  by dedi- 

ca ted  persons who have p i t t e d  t h e i r  i n t e l i t g e n c e  and cooperat ion aga ins t  s tagger ing  

v a r i a t i o n s  and complexit ies .  

I n  o rde r  t o  p resen t  t h e  genera l  p i c t u r e  Zn an o rde r ly  manner, a  c l a s s i f i c a t i o n  

system s i m i l a r  t o  one e s t ab l i shed  5y t h e  F lo r ida  Resource Study Connissicn ( ~ e p o r t  
- 

of December 1960) has been appl ied ,  expanded and r e l a t e d  t o  t h e  s i t u a t i o n  a f f e c t i n g  

--y- 
S a r a s o t a  County. A c h a r t  appearing on t h e  folLowing page a s  Exh ib i t  "I<" i s  the 

. . r e s u l t .  A c e r t a i n  amount of simplification was necessary i n  preparing a  c h a r t  of 

- t h i s  type,  because these  agencies a r e  i n t e r r e l e t e d  i n  many ways. 
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T'e agencies shmn a r e  t h e  most '_ rpor tant  which a r e  now o r  may 3 e  p o t e n t i a l l y  

relakec'  t o  water  manaqement i n  t i e  S a x s ~ k a  Cocnty area.  Some agencies l i s t e d  21.e 
- 

su ' s s id ia r~ r  .to o t h e r s  a l s o  l i s t e d ,  bu t  h ~ e  been separated because of t h e  i m p o ~ t a n c e  

of t h e i r  spec ia l i zed  function;. I t  would 5 e  i ~ a o s s i 3 l e  t o  l i s t  he re in  a l l  of t h e  

agencies  v?!l!lich a t  some time o r  o the r  might touch upon these  ma t t e r s  t o  minor degrees. 

Subsequent t o  t h e  p r i n t i n g  of Exhibi t  "N" it bas been announced t h a t  t h e  S t a t e  

Board of Conservztion has  been r e o r ~ a n i z e d ,  with minor changes i n  t i t l e s  of t h e  

v a r i o u s  d i v i s i o n s ,  and strengthen2nq of a l m i n i s t r a t i v e  s t ruc tu re .  

The func t ions  of t h e s e  agencies inc lude  c o l l e c t i o n  of b a s i c  d a t a ,  ana lys i s  and 

re sea rch ;  r e g u l r t i o n  05 water  use and po l lu t i cn ,  approaches tbg the  development of 

water  ST-wplies, i r r i g a t i o n  and r e c r e a t i o m 1  f e c i l i t i e s ;  2nd water  management a spec t s  

-. 
of s o i l  and water  conservat ion,  f locd  c o n k o l ,  drainage,  i n s e c t  and weed con t ro l ,  

navigat ion ,  5each and c'?anne!. erosion,  an? f i r e  pro tec t ion .  

A t o t a l  p o t e n t i a l  0.: t h e  agencies i s  hic ' l ly  important. Not every avenue will 

be  s u i t a b l e  f o r  Sa raso ta  County, bu t  s e l e c t i v e  use  may b e  appl ied  a s  p a r t  of t h e  

coun ty ' s  vrater manage-nent proGr2m. The county may encourage and p a r t i c i p a t e  i n  

c e r t a i n  onera t ions  of t h e s e  agencies. 

C e ~ t a i n  agencies a r e  permit ted t o  make g ran t s  o r  loans  r e l a t e d  t o  water manage- 

ment. Some of these  programs a r e  l e s i c ~ e c :  fc: indiv idval  farmers and groups which 

8:~m d i s k  t c t s .  

-. ..:e zgcnciss  most i c e p l y  c,-::-erne< :.it> dizL?.ac;e and f lood  c o n t r o l ,  a s  present-  

l y  o r  r o k e n t l a i l y  r e l c t e d  t o  Sarasota  Counkf, a r e  t h e  fo?lowing: 

1 S o i l  Conse-vatlon Service  c f  U. S. Department of Agr icul ture  

2. U. S. Army Corps of Engineers 



S t a t e  Road Department 

S t a t e  Divis ion  of IJater Resources and Conservation 

County o f ,  Sa raso ta  

Adjacent Counties (iianatee, Char lo t t e ,  DeSoto) 

C i t i e s  of Sarasota ,  Venice and Eiorth P o r t  Che-lot te  

Sa raso ta  S o i l  Conservation D i s t r i c t  

Manatee, C h a ~ l o t t e  and Peace River  S o i l  Conservation D i s t r i c t s  

Eyde Par!,: Drainage D i s t r i c t  

Va:i.ous Road and Bridge Districts 

C. -1 h i d  f o r  D r a - q a ~ e  and Flood Con t ro l  

The Small Uatershed Act, Publ ic  Law 566 e s t a b l i s h e s  d i r e c t  p a r t i c i p a t i o n  i n  

p lanning  and cons t ruc t ion  of  smll  wa.!:ershed improvements, provided t h e  b e n e f i t s  de- 

r i v e d  t5e:efrom j u s t i f y  t h e  excenditures .  The b e n e f i t s  2re  conputed according t o  - 
procedures establish.? by 122'1, on6 S2slcSL1:r 21.e a g r i c u l t u r a l ,  t h e  a c t  i t s e l f  be ing  

a d x i n i s t e r e d  by t h e  S95.1 Conservat io? S e ~ i c e ,  L!. S. Department of Agricul ture.  

Appl ica t ion  f o r  a s s i s t a n c e  r2st c?ig:nate l o c a l l y  and be approved by t h e  S t a t e  Con- 

s e r v a t i o n  3oard. 

The Colqen Slough p lan  i n  tine Sha!?ett C-eek Eas%n, designated by t h e  S o i l  Con- 

servat:on Se rv ice  a s  t h e  "Sarasota  i'!est Coast  l!atershed," i s  such a  p r o j e c t ,  and i s  

i n  i t s  f i n a l  planning s tage .  An ? y l i c a t i o a  i s  now i n  process  f o r  a proposed "Big 

Slough" p r o j e c t  coverin? nuc:7 of 11-10 c v s t y  2rea e a s t  of t h e  ::yaltka River Basin, 

- and ex-ie?.'in$ i n t o  2Z;ecent counties .  .'e E c ~ r d s  of County Coirmissioners and Con- 

s e r v a t i o n  D i s t r i c t s  oT :he co.;n'c;es i-..'olvec: have endc::sed t h e  app l i ca t ion .  

The U. S. Amy Coros of Eng inmrs  p ~ o c e s s e s  major f lood con t ro l  and naviga t ion  
* 

p r o j e c t s .  J u s t i f i c a t i o n  must q u z l i f y  under f ede ra l  s t a t u t e ,  bu t  secondary S e n e f i t s  

may be included. khan f lood con t ro l  a l d  is  ur5er  t h e  j u r i s d i c t i o n  of t h i s  agency, 



an5 i n  1950 Congress aut3ozized a % i l l ? - p i  Cree': p r o j e c l i  However au thor i za t ion  i s  

- only t h e  f i r s t  s.??p, an< r o  work on a na:3: p r o j e c t  can be c a r r i e d  forvrard without  

5-nds speci l ' i ca l ly ,  ep?rc?riabnd by Congress. %.is yeer ,  f o r  t'ne second time: an 

anprop-ia:ion f o r  a s+uc?y was de le te? ,  although by such a narrow margin t h a t  perhaps 

another  w e l l - s ~ y p o r t e d  ef.Cc-.k mic% sccceed next  year. 

Lgans f o r  plan!?=.ng or' pu5 l i c  works a r e  3rocessed by t h e  Housing and Home Finance 

Agency on an i n t e r e s t - f r e e  bas i s ,  whic:? a r e  repayable when t h e  p r o j e c t  goes t o  

cons t ruc t ion .  ?he s m e  agency sometlzes processes  long-term loans  f o r  ac tua l  con- 

s t r u c t i o n ,  2 t  reasona5:e i n t e r e s t  r a t e s .  ? i~wever ,  it has  been more d i f f i c u l t  f o r  a 

county t o  o b t a i n  such loans  t i a n  f o r  2 c l t y e  

The S t a t e  Road Department's i n t e r e s t  i s  b a s i c a l l y  confined t o  road s t r u c t u r e s  

7 a f fec te?  by dra inage ,  runof f ,  and navi$a"ion. The most c r i t i c a l  highway i n  t h e  

bas ins  s tud ied  i s  S t e t e  Road 45 (u. S. $1) ivhich i s  be:-g feu:-laned by stages.  

C ? t l ~ a t e l \ r  t 3 e  S t a t e  Roc? Eepa~tnen-> will be i n t e ~ e s t e d  i n  and 3oss ib ly  i n -  

volve?. ~ '5 th  va r iogs  s t r u c t u r e s  on o 5 e r  s b t e  roa?s ithich pass  through t h e  basins. 

Tkis  z ~ c n c y  should 5 e  furnis:>eti ~,<%:7 copies of t h e  county plans. 

- i n  penera l ,  c i t l e s  exe rc t se  j - ~ r i s d i c t i o n  ovsr  t h e i r  o m  water management. 

S ince  water  n a t u r a l l y  runs  c'ovnhill t h e  sgencles shar ing  a bas in  must cope with 

mutual problems, o r  a l t e r  na ture ,  r :%5 a l l  t h e  new problems !,:?ich t h a t  s t e p  would 

c rea te .  

Copies of -She county n a s t 2 r  drainage p lans  s:?oulrl be f s rn i shed  t o  t h e  c i t i e s  - 
a f fec ted ,  a s  a prel iminzry t o  e s t c b l i s h i n ~  ~p.'i!;:~al responsibilities. Although minor 

dra inage  feat'dres a r e  p r imar i ly  a inz'stc- of l o c a l  j c - i s d i c t i o v  they should be s u i t -  

2bly r e l a t e d  t o  t h e  major drainase!vays and coordinated a t  p o l i t i c a l  boundaries. 

- Cooperation should r e s u l t  i n  t h e  b e s t  so lu t ions  a t  t h e  l e a s t  c o s t  t c  t h e  public .  
- 8 0 - '  



,x> 
TI?. .formation'of a  leg21 6.lstric': Ls a  c'evice the": hes Seen found s u i t a b l e  i n  

F : . m i Z  a74 e isevhere  :dlere a  s?es l a l i zed  funct ion  p resen t s  d i f f i c u l t i e s  t o  t h e  es- 

t a3 l i shed ' ioca l_  governing bodies. E s t r i c t s  scmzonly stem ou t  of one o r  more of t h e  

foLioxz5ng s i h a t i o n s :  

1. D.e ceq-aph icc l  5oundaries of t h e  a r e a  involved d i f f e r  g r e a t l y  from l o c a l  

po l l t i ca :  boundaries. 

2. Tie func t ion  of t h e  d i s t r i c t  benefits only a  Limited p a r t  of t 5 e  population. 

? -. ... .fie c o n s t i t c t i o n z l  0: stc*,.:,';c:y ?owers of t h e  es taSl i shed governmental body 

5:e no t  sc'ted, >:o-? o r  f l e x l i l e  enocgh t o  f i t  t h e  f cnc t ions  of t h e  d i s -  

-C-I "L -. , i t s  :~n:,ncin;, ,d~lnlst:?,Y!cn, o? i t s  r e l a t i o n s h i p  t o  o t h e r  l o c a l ,  

s t - t e  212 Tec 'e~i l  a ~ e n ~ i e s .  

.,.. 4.  ,ne francwc-:< c-r assessmefit arc' t2.x-tion av2Sia5le t o  t h e  e s t a3 l i shed  body 

c'oes n o t  permit  s p e c l s l  :evy:.r,g of c o s t s  a c a i n s t  t h e  i n t e r e s t s  t h a t  d e r i v e  

-C, -~>e most bene f l t s .  

A cis+-: .,-ct may be l a r g e r  o r  saz l2er  than a  county, o r  may coinc ide  with county 

b o u ~ d 2 r i e s .  A 2 i s t r i c t  might be  s?onsored L.iro~;h l o c a l ,  county o- s t a t e  ac t ion ,  

and n i q h t  involve p a r t i c i p a t i o n  o r  cocperat lon a t  a i l  l e v e l s  inc luding the  f e d e r a l  

g o v e r n ~ e n t .  T ie  bro2d pw:ers coX-nnl:r r-.?nted t o  incor?orated c i t i e s  because of 

the5.r concentrated :n:ra-?s?a"ions:~l? o f - : e n . ~ e m i t s  then  t o  assume t h e  funct ions  of 

d i s t r i c t s .  E x a ~ 3 i e s  of these  sitv.!atio?z e x i s t  :&ay i n  Sa raso t s  County. 

- Tne followlnq typss  of d? . s t r i c t s  a:e n o s t  i n t i n a t e l y  concerned with a spec t s  of 

water  manzgemont: 

-. 
1. i'Jater FJanagernent D i s t r i c t s ,  a l s o  ce?.ied Vkter Conservation, Flood CcntroL 

o r  Drainage D i s t r i c t s .  
b ." - a1 - 



2. ?o?c! 8 Brizge ' 3 i s t r i c t s  

3. S c n i t a r y  Sewerase 3 i s t r l c t s  (gene ra l ly  combined vrfth water supply) 

6 .  !'Inter Supply D i s t r r c t s  

5. S o f l  Conservation D i s t r 2 c t s  

This l i s t  by no means exhausts  the poss ib le  types  of districts, because t h e  

essence of t h e  d i s t r i c t  concept i s  i t s  flex!.bility, which may be t a i l o r e d  t o  f i t  t h e  

needs by a spec!.al a c t  of t h e  legis1:::ure. Nor does t h i s  l i s t  exclude t h e  universa l  

i n p a c t  of water  resouzces and manacenent on ~ ~ a c t i c a l l y  any o the r  type  of d i s t r i c t ,  

even though i t s  r e s p o n s i b i l i t i e s  and powers l i e  elsewhere. 

9. Countv '?!ater Conserv?&on Districts 

Sa raso ta  County has  two s p e c i a l  a c t s  vhich enable t h e  formation of water  con- 

s e r v a t i o n  d i s t r i c t s  with broad powers and flex!.b!e f inancing.  These were enacted i n  

-- 1359 ss 59-1849 and 59-1850. The term " ~ a t e -  conservat ion d i s t r i c t "  appears i n  

t h e s e  e c t s ,  bu t  t h e i r  e f f e c t  i s  4dentlc2l  k a water menagement e i s t r i c t .  

5?-!.S49 covers  Sarm-,"ion of a  d i s t r i c t  a" . the Lnitiati:e of e l e c t o r s  wi th in  t h e  

d l s t r l c t  ?-+a, :rhereas 59-1859 provides f o r  c-eation of a d i s t r i c t  by t h e  Board of 

County Commissioners. h l e i t h x  a c t  has been ap?l ied t o  date. 

Fln;?clng i s  sub jec t  t o  n c 5 l i c  +c t ion  and othe? l e g a l  safeguards. Issuance of 

genera l  ob!ipation bonds r equ i re s  t h e  ap?-oval of f reeholders  wi th in  t h e  d i s t r i c t .  

P r i o r  t o  i s s u i n ~  "assessnent  bonds," pay.?.3le ?:o? assessments a a z i n s t  benef i ted  

:2nds, pab l i c  hear inps  a r e  r e q ~ ? . r e d ,  zn?. recourse  t o  the  c o u r t s  i s  provided for .  

Leg;: c;etern;nc.l-ion i s  necess-l-y a s  t o  :n elec':.'on i n  connection with assessment 

bonds. 

* 
I n  an assessc:s:c Cis::ict onLy t:?os? L z d s  receiving b e n e f i t s  from t h e  improve- 

- ~ o n t s  a r e  assessed,  2711 i n  p ~ c p o r t i o n  .:o t:?e b e n e f i t s  rsceived.  No formula f o r  



5 e n e f i k  5s  spe l l ed  ou t ,  t h e  B o a r h o :  Countv CcrrxZssloners having d i s c r e t i o n  over 

L, - ~ n e  f ix5ng of a  f a i r  and e q u i t ~ b l e  basis .  The 'oard mav p e r n i t  payment of assess-  

ments cver  a  per lod  u:, t o  20 years .  I n t e r e s t  mst not  exceed 8 percent  pe r  year .  

A d i s t r i c t  may cover a  l o c a l  a rea  o r  t h e  entire county. The first ac t ion  by 

t h e  Board of Countv Co~miss ione r s  under these  a c t s  '~611 be of t h e  utmost importance 

i n  e s t a b l i s h i n g  f u n d ~ n e n t a l  c o l i c y  as  t o  L c ~ a l  vs. county-wide approach, because a 

. "-. p r e c e d e n t t k u s  s e t  would be d:.r:zcclt t o  change. 

A county-Gde 2Tst::ct v.-uld be  a  s impler  device than a m u l t i p l i c i t y  of separ- 

a t e  d i s t r i c t s .  The Board of Cn,:?ty Conrissfoners  may t a k e  t h e  i n i t i a t i v e ,  with 

s u i t a b l e  pu3l ic  support,  sn? t h e  r e y a f i v e l y  c o ~ p J . l c ? t e d  and time-conswning s t e p s  may 

be taken c a r e  of once, i n s t e a d  o-C many tlmes. I n  gene-sl t h e  app l i ca t ion  of funds 

would fol2ow t:?e gravrth o ! p o ? u l r f l o n ,  1~:hich would provide a  measure of b e n e f i t  

goin? t o  those who v:ould pay t h e  most c ' is t r ' ic t  taxes. Tjltirnately improvements would 
.. - 

-? be recxirec! over t h e  e n t i r e  co3xty.  r h i s  e:?angcment would be  f l e x i b l e  i n  t h a t  

a c t i o n s  coc:d be scheduled 2s needed any.*?le-e ?7 t i e  cocnty. 

The dtsadvantnge s: 2 co::nty-vii-de <:str ict  i s  t h a t  necessa r i ly  step-wise i m -  

provercents mig3.1" c r e z t e  opposition From those  taxpayers r ece iv ing  no irrnediate 

d i r e c t  benel5ts .  Local d i s < r i c t s ,  on t h e  o t h e r  h m d ,  would tend t o  r a i s e  funds and 

apply them f o r  spec i5 lc  p r o j e c t s  i n  yehalf of those taxed. 

I n  e i t h e r  event,  t h e r e  a r e  c e r t a i n  c o s t s  v~hich vsill apply t o  t h e  e n t i r e  county, 

s1:ch 2s r a s t e r  planning and enpinee::np, ?Lke th2s  s tudy and repor t .  I n  t h e  case  of 

, . 555 cc..:r.'l.~:-:.:'-de ?.Ls-z:.ck t h i s  :s l e s s  7.: a 71-ds:en, but whe:e smal ler  d i s t r i c t s  a r e  

* '9 conce:zsd 1.: .I: nc-': l o ~ l c a l  to orscss  cos t s  t o  one suc;l d i s L r l c t  f o r  t h e  ove ra l l  

-' .. G .n L n i o  >;(>+<ch ";'s -1.- <i-"-ic'; > -.. .;;ou.d f i t* 

-. ..?ere would a l s o  be  :egz:, elec'c'lon, a?< o t h e r  expenses involved i n  c r e a t i n g  

such d i s t r i c t s .  Any p-ocedures s e t  up should provide t h a t  pre l iminary  expenses of 
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t5is n a t g r e  i n  bchal5  05 a pre?ose? d i s t r i c t  be payaSle from t h e  genera l  funds of 

A- ,-?e co.2-t?, b u t  s h ~ ~ : <  .?e r ~ i n k d ? s : i l e  e v e n s e s  ,i?.ic?l would b e  r epa id  from Yne pro- 
<-. 

ceeds of 3on l s  c r  t h e r  obllgaJ:ions o r  assessments i ssued  o r  c o l l e c t e d  by t h e  d i s -  

t r i c t  t o  ?cccmpll-h t h e  p7nposes.  

I t  m;.y be noted t h e t  t h e  cocnty is  n9.N face? with urgent  problems. Immediate 

improvements o u t  of county bu?.qet 5n4s p z i o r  t o  major p r o j e c t  ope ra t ions  i s  a 

proced--9 i n  kee$.ng v9t th p a s t  2nd p resen t  covnty fcnc t icns .  

T:?e o l d  Ey2e Par!? 3rz.i'-2e i ' l s t r i c i  covers  about fou r  square mi l e s  southwest of 

t h e  former Sarasota-F_iilt...:le Drainzqe Distr5"t .  It s t ~ a d d l e s  a p o r t i o n  of 

P h i l l i ? p i  Cseek. 

M3st O< t h e  Fyde Par!< Draiono~e 3 1 s t r i c t  l l e s  wit:?in t h e  county, end l o g i c a l l y  
.,- 

should 3 e  t&en 3 by t 5 ~  C O Y ? ~ ~ .  A szeL: a-ea t n  . the  nortF.vest corner  i s  o u t s i d e  

t h e  ? h i l l i r ? Z  . . Cree!< 3 ~ s . i n .  z.?.j i 1 e s  r?.-Lhin t h e  C i t y  of  Sarasota ,  t:?e r i d g e  l i n e  a l -  

r3st c ~ l r . c l 2 l n g  ,::iY:7 t :?~ c:';y 3ocr'.',a:.es i n  t h l s  Location. Considerat ion might be 

~ l v e n  ->o t h e  c?", zbs-r>ing th!s a 2 1 1  portLon o! t h e  Eyde ?ark P i s t r i c t .  

In 1924 t h e  Sarasota-Frcl4;ville Dzainaqn 3 i s t r i c t v ~ a s  e s t a b l i s h e l ,  t h e  boundar- 

..., i e s  05 %:J":.ch cover Y-? masor .?-ees of ? ! i i l l fppl  Creek Sasin. 'cis d i s t r i c t  was ab- 

scrbe6  by t h e  County D.C Ssrzso", con L n e  33, L951. 

E x i s t i n g  general  statu-Lcs permit  t h e  fo?na5ion of Road and Bridge D i s t r i c t s .  

Drain:.?e l rqrovenents  i n c i d e n t a l  t o  i h e  cons t ruc t ion  and p r o t e c t i o n  of roads and 

b r i d ~ e s  aze pe:c:.tte2. 
-. 



A nm'se? cf such d i s t r i c t s  have Seen s e t  c? i n  Sarasota  County, such a s  SouYn 

- Venice, Sz-esota Sp-ings en? G o l l ? n  9ezch. Znternsl  drainage has  been improved 

g r e a t l y  thereby. 

ConsideratLon may be qiven t o  u t i : iza t ion  of o the r  Road and Bridge Districts 

vil-ere drnfnage pzoblems f o r  relatively v!nor a reas  a r e  involved. 



I?'zter ;;.anacement i s  l-por.tant t o  any coxmunity. The water  on, under, and 

around t h e  county is  as  m x h  e ?2:t of i t s  ~ a t u z a l  resources  a s  i s  t h e  land i t s e l f .  

For  Sa raso ta  County t h e  ma t t e r  i s  of e spec ia l  s i ~ n i f i c a n c e ,  because of t h e  water 

o r i e n t a t i e n  of commerce, i ndus t ry ,  and t h e  pub:ic, and t h e  phenomenally r a p i d  popu- 

l a t i o n  grow",. The u?incor?o-ated a reas  ? r e  grov;;ng pore  r a p i d l y  than t h e  C i t y  of  

Sa raso ta ,  and now conta in  more than h a l f - t h e  r e s iden t s .  

Land use i s  t h e  cuZminsCion of the  r e l e t i o n s h i p  of  man t o  na ture ,  and water  

management must be cjulde2 by it. Long-r,2nge p l ans  mus t  4ncorporate  t h e  e f f e c t s  of 

such usape. The connunity, t;:ou<h ?"s e'ected public o f f i c i a l s ,  should s e t  t h e  

- C" d*c.Ls. 1' 

The :an< use  requirements  rel2",1-~ $0 wzter  management t h a t  should be  incor-  

po ra t ed  i n  f s t u r e  planning i n c l u d e  t h e  fcllov.5ng: 

1. Ma2ar f lood r o c t i n g  

2. '!:ater impounhent  and re-charge a r e a s  

3.  Conservation and r e c r e a t i o n  a?eas 

r .  Areas sub:?ct t a  f lood hazard ( f lood  p l a i n s ) .  

5. '.?~lti-pc:?ose meas,  incorpo-etlng "'?e above and other z spec t s  

6. Road rlcht-of-wzy 

7. P r2 ina~eway  riqht-of-way 

8. 1VJater con t ro l  st?:c-:xres 

9. Other needs of water  2anzgement t h a t  may be c'eveloped 

- 
B. Coas ta l  gas ins  

The s u ~ f e c e  water a spec t s  of Saresota  Coanty r e p r e s e n t  t h e  most p re s s ing  cur- 

r e n t  problem vitinin tine coas t a l  bas:x, uz~ich have enjoyed t h e  g r e a t e s t  popula t ion  
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cr.:;.th. Xood  runoff  co r?u t r t ions  have 4een made based on a magnitude recurring a t  

; -.: - ,..,erva:s a v e r a c i n ~  25 years.  Tl?e rcnoflc :actors a ~ p l y  t o  u l t tmate ,  not  e x i s t i n g  

l r n d  use, f 2 r  whic.S p r c j e c t i o n s  2-d c s s m ~ t i c r , ~  had t o  be applle?. 

The requirements of major drainageways and dra inage  s t r u c t u r e s  have thus  been 

e s t a b l i s h e d ,  with t h e i r  corresponding right-of-wzy needs. Although many yea r s  will 

e l a p s e  before  it i s  necessar! t o  complete t h i s  program, s t e p s  may be planned t o  

provide  f o r  o rde r ly  i?plementation, as  needed, by success ive  s tages.  Each s t age  of 

constructLon mey be r e l a t e d  ts t:?e next sstacje. Terheps most important ,  r e se rva t ion  

of rig>$-of-way msy be a s c o - ~ l i s h e d ,  and 'enc~oach?ents  there:n prevented, so t h a t  

p r o h i b i 3 v e  c o s t s  may be svc5ded vhen this rScht-of-way i s  neehed f o r  cons t ruc t ion .  

iilthough d e t a i l e d  invest .ga5.cn of eecb. bas in  i s  beyond t h e  scope of t h e  s tudy,  

a  basin-5y-basin review hes Seen incorpora te6  i n  t h e  r e p o r t ,  which t akes  n o t e  of t h e  

most inmediate problems. I n  genera l ,  l imi t ed  a c t i o n s  a r e  requi red  now as  t o  major - 
I s t r u c t v r e s  :Sridges, cu lvents ,  and .t~eirs!, Sut f u d i c i o ~ ~ s  lrprovernents t o  se l ec ted  

channels  vLLl proviZe r e l i e f  t o  nany wet areas. LXtimately, developers  nay excavate 

25 l e a s t  p a r t s  of some channc-ls. 

The I l d t a ' l o n s  s'lould a l s o  be  c-derstosd. This  i s  a prel iminary study, and 

su'sjec".~ :=".-re refinement p r i o r  t~ co?s':rvcEm. T"-le most na tu ra l  e x i s t i n g  way 

out fo: e2:h drainageway has 'seen a~???ec!, based on 5 y d r a l ~ l i c  cons idera t ions .  

X i c r c  localized ~ r o b l c r n s ,  such ao c o s t  <ac to r s  6-e t o  e x i s t i n g  urbaniza t ion ,  may s o  

;,.s+.' - + ; A , ,  .?,. a1te-nz'x olooi, r-u' : ln~ nay be cons l tc red .  R:.?ge l i n e s  which der'ine t h e  

b a s i n s  :nay be s:;l?ted i n  land a s  f l a t  as  ~ o s t  of Sarasota  County. 

- Fo- t11ese reasons,  ad jus tnents  t o  t h e  master  dra inas?  p lans  may be considered, 

provided .::ley a r e  based on es';ivale?t c r i t e r i a .  Eo!vever, ai:~wance f o r  f u t u r e  



f l e x i b 5 l i t y  should no t  de lay  t h e  a2option c f  t h e  p lans  as  o f f i c i a l  county policy.  

- Even t i e  most r e f i n e d  an6 exact  p l ans  will a:"-ys Se s ~ ~ b j e c t  t o  change. 

1 3 s  e n t i c l a s t e d  t h a t  t h e  exact  loca t ion  of t h e  requi red  right-of-way w i l l  be  

establis5.d a s  t h e  i:qds a r e  improved a.nd su52ivide2, using t h e  p lans  referenced 

h e r e i n  a s  a  go-rle. Sup~1ernen';cry alignmen': an2 boundary s t u d i e s  may be advisable  

i n  c e r t a i n  "hot spots" f r m  t h e  t o  time. A n m 5 e r  of these  :?pear i n  t h e  review of 

t h e  c o a s t a l  b > s t > s t  a s  well 2s i n  t h e  sepa ra te  r e p o r t  on t h e  P h i l l i p p i  Creek Basin. 

Unfortunately, a v a i l a b l e  topographic da ta ,  even when supplemented by f i e l d  sur- 

veys i n  t h e  v i c i n i t y  of t h e  main Zrainegeways, i s  s - f f i c i e n t  t o  d e l i n e a t e  f lood  

hazard a r e e s  a?$ correspondinq m i n i m u a  b.:L:dlng e l eva t ions  i n  only t h r e e  of t h e  

eleven c o a s t a l  Sasins.  
fl 

L t  nay be  noted t h a t  a  cons ide reXe  amount of i n t e r m i t t e n t  e l eva t ions  i n  non- 
1_Y 

c o n t i q - ~ o u s  e reas  have been acc:mt~ls",ecl i n  Yne course o? t h i s  study, b u t a r e  not  

conple te  er.oue:l f o r  plo'rtincj of 'copogre$?ic c o n k u r s .  S e l e c t i v e  surveying t o  sup- 

p l e q e n t  t k t s  d a t a  would p e n i t  i d i n e a t i o n  of el. 'itional f lood hezard areas. 

ConsiSer.'ng tine p resen t  and prospective popcla t icn  gro3r th . in  a l l  of these  

c o a s t e l  bas ins ,  completion of s 4 ~ f F i c i e n t  tc?ocraphic mapping f o r  t h e  purpose of 

controlling bui ld ing  cons t ruc t ion  i s  27 i ~ m e d i a t e  need. 

.,. 
I . S L ~ C ?  su3-:)-.:ins and loca l l zed  p r o b l e x  a-eas eze not  wit'nin t h e  scope of t h i s  

-. o r  .:.e t e x  "zinc:" a>?:ieti -kg ::e:r ;2c: s l z e s  oE 6--' ~ ~ ~ n a ~ e w a y s ,  and no t  t o  

- .... sL--,-sness --:*., of :ny Lo-zl ? ? o S l ~ 7  t ; ia '~ m;y exLst. T:~ere  a ~ e  r 5 a n i z c d  a reas ,  

- 
s.:;b 2s -..-* j-ev;ooc-l, t ; ~ a t  aye PC:; :;fn -c.:< o? fe.?al led s h e .  

-.. 
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The Frocess of ccmmuniJ:y development i s  continuous, and corresponding v i g i l a n c e  

- Ls e s s e n t i a l  t o  i n s u r e  t h a t  srbsidi2-y measures f i t  t h e  o v e r a l l  p i c t u r e ,  and t h a t  

s-cceeding s t e p s  a r e  taken v:?en t h e  k ine  i s  r i ? e  bu"Lot  t c o  l a t e .  

I n  t h i s  connection, p a r t i c u l a r  emphasis i s  placed upon t h e  need f o r  t h e  county 

t o  exe-clse con t ro l  over  minor dza ina~eways ,  v.here s r~ch  e x i s t ,  t o  provide  f o r  t h e i r  

improvenent, and t o  a r r r r c e  3 r  n?w ?'_nor d r a i n l ~ e w a y s  as  necessary. I%c:? of t h i s  

can be handled i n  t h e  processl?g o l  new subdiv is ions ,  but  engineering reviews of 

loca l izec i  a-eas r&ll  i e  necessary  t o  be  s u r e  cC ultima':e coordina t ion  i n  t h e  pub l i c  

ic-leres?. 

The broad f i e 1 6  of a a t e r  nana~ement  e n l i s t s  t h e  s e r v i c e s  and involves  t h e  

jurisdictions of meny agencies ,  l o c a l ,  s t a t e ,  and f ede ra l .  The f u n c t i o n s  of t h e s e  - 
agencies  a r e  noted i n  t h e  r epor t .  

Cooperation between a l l  agenc;es involved should provide t h e  b e s t  and l e a s t  

c o s t l y  s o l u t i o n s ,  i n  t h e  px~bL!.c Lnteres t .  Cf p a ~ t i e ~ l z r  s i o n i f i c a n c e  t o  t h e  c o a s t a l  

bzs ins  s t c d t e d  i n  t h l s  r e ~ o r . :  a r e  t':e Zoc~?. municipa:lt ies,  S t a t e  Road Department, 

'J. S. Sc?.?. Conservation Serv5ce, snc! U. g. Army Corps of Engineers. Imminent r e -  

c ~ n s t r t . c t f o n  of s egne r t s  of S. ?. 45 (u. S. 41) ~r r?5as l zes  t h e  urgency of advis ing  

t h e  S t z t e  Roa? Deps-tnent a s  t o  t h e  needs Df <ie drainasewsy s t r u c t u r e s ,  t o  avoid 

a  repe t i t ion  of t h e  e x t s t i n g  problen  e" t h e  P h i l l i p p i  Creek cross ing .  

Co?mt\r ?,reas Not Stvdie<, -- 

Ex:7i5it"OO," -t the  end of t h e  r e p o r t ,  covers t;le e n t i r e  county, and shows t h e  

a r e a s  stu-Jied t o  da te ,  2s well as  t h ?  a reas  urc'er so2e degree of  dra inage  j u r i s -  - 
diction of o t h e r  agencies.  



f i .  J.7 ,_ -23~1q:i u l t ima te ly  "hese agencies 2nd ps::?~?~ o t h e r s  might assume a l l  o r  some 

-- of t h e  r e s p o n s i b i l i t i e s  i n  c e r t a i n  areas  not  s tudred under county au thor i za t ion ,  con- 

s*,<--.A: ..on should be given t o  t h e  7 o s s i b i l i t y  of explora tory  engineering review of 

a l l  a reas  o-T t h e  county, so t h a t  t h e  en",ire pictu-e w i l l  come i n t o  focus. This  r e -  

v:ew would a s s i s t  t h e  Board of Cocnty Comnissioners i n  determining p o l i c y  based on 

pxb l i c  necess i ty ,  and a  %noi*vledce of p resen t  and f u t u r e  r e s p o n s i b i l i t i e s . '  

The p r i n c i p l e  of proceeding by s t ages  should apply t o  a l l  f u t u r e  s t e p s ,  whether 

d e t a i l e d  sbJdies, des igqs  o r  cons t ruc t ion  of ilnprovenents. Staging permi ts  budget- 

i n g  of fxnds i n  an o rde r ly  manner, and a s s i ~ r n e n t  of p r i o r i t i e s  t o  t h e  most p res s ing  

problems. Each s t e p  r e v e a l s  more c l e a r l y  t h e  next  s t eps  of most importance. Ad- 

justments  mzy be  incorporated a s  f u t u r e  eve-ts occur and more r e f ined  knowledge be- 

- colnes ava i l ab le ,  r e s u l t r n g  .'? super io r  s o l u t i c - ~ s  a t l e s s  cos t .  

Dupl ica t ion  of e f f o r t  m.y be minimized, 'diere f e d e r a l  a id  o r  subdivis ions  mzy 

provide  cngfneering and cons-:zcction, .:,t c-.?se.l-ent c o s t  savings t o  :he county. 

Im.srovemen% geared t o  t h e  pace of 5:q:icr land uses w i l l  be economically j u s t i f i e d  

and i n  e f f e c t  financed by inc reases  i n  t h e  y x p e r t y  va lues  t h a t  they enhance. 

A problem may merik p r e l i x i n e r y  i n v e s t i g a t i o n ,  1ezl:ng i n  t u r n  t o  a d e t a i l e d  

s%udy, then p repa ra t ion  of f i n - l  p lans ,  and f i n a l l y  cons5ruction. On the  o t h e r  hand, 

v~here delev 5 s  hazardous, i ~ n e d i a t o  f i n a l  dos isn  29d consiruction may be j u s t i f i e d .  

E?-c.h pro51em o r  proSest  shocld be judge? or. i t s  own meri ts .  Zn o rde r  t o  avoid m i s -  

~nlers.:z?2L?g, t h e  ?.:>:ic s:?culd >e ~ ~ d e  a:>:;:e t h a t  successive s t e p s  a r e  no t  r e -  

p c t i S l ~ 2 ,  3 i . L  a r s  econmica i  and i n s x e  cont'n.iing p o l i c y  con t ro l  by t h e  Board of 

County Commissioners. 



',??inate:y hunlreds of !n:.!lior.s of d o l l a r s  '_n proper ty  va lues  w i l l  develop 

-. $-thin ?5e coas ta l  bas lns  alone. Scheduling of engineering and planning ahead of 

t i n e ,  z t  relat!vsly smell cos t ,  w i l l  save coun:less thoV~sands ,  perhaps mi l l ions ,  of 

county h n d s  l a t e r .  Vnpleasant f u t c r e  pro5lerns, bligh".ed a r e a s  and o t h e r  d i f -  

f i c u l t i e s  nay b e  minimized. 



>- 

A. Irr..necX,-'ce Prooram 

There e r e  a n ~ d s e r  of drainage and floocXng problems whic5 may be deemed t o  be  

of sufficient urgezcy t o  : . ~ s t i f y  irrsnediate correct:ve ec t ions ,  perheps ou t  of genera l  

county func's. The e x i s x n g  pro'-;cxs of ' he  cozst.3 bas ins  2nd drsinageways have been 

revle!:.ec' !n t he  ze>-~:-:, Ln Sezt i-n X I ,  but ~sclgr?~en",? p r i o r i t i e s  wou:.d be  a pre-  

r c g z t l v e  of %e 30:.?? r i  Cor"ty Ccz-issioners, ss a rnatter of pub l i c  pol icy.  

Lacal lzed d r a l x g e  p r o j l e ~ s  :?so e x i s t  wlthrn t h e  basins.  Although "'ese a r e  

beyond t h e  scoFe of t h i s  stcc'y, sczc  of <?ern m:y be considered t o  50 urgent  by t h e  

Board. 

The 50210~#~5ng s t e p s  should 3e  i n i t i a t e d ,  i n  kee3ing with t h e  long-range water  

managernen? nee6s of Sa raso ta  Coxnty. V-ny of '3ese  should be  taken by s taces .  

7 - 
I. ' c r l u l a t e  ccnun~!?i", y c a l s  -elated t o  lacd  use: ut i l? .zing t h e  se rv ices  of 

. . :ne Co-? ty  FZznning Con?ission. Es t25 l l sh  pub l i c  p o l i c y  on t n e  improvement 

of m?~g!.?al lend  i n  f lood p la fns  f o r  v:'zan sc5divisions.  

2. A d q t  tyie master  dr.xlna;e plans as  o f f i c i a l  p u i l i c  policy. 

2. ?rotect t h e  ~ igh t -o f -way  needed f o r  71Lti-izte dza?nageways, by s u i t a b l e  le-  

g a l  means. Prevent encroachment by bdLlding cons t ruc t ion  o r  subdivis ion  

p l z t t i n g .  E n c o u r a ~ e  volunts?:~ c!eec!i?g o r  2edlca t ion  of t h i s  right-of-way. 

4. !,late a l i g r n e n t  surveys p r i o r  t o  ?c-chase of rinht-of-ivay i n  a reas  a l ready 

.... 
3 c i l t - u p  bezore t h e  cos t  s?ira:s s';:. , higher.  ? h e r e  e p > e c i a l l y  high c o s t s  

o- o the r  handicz?s :?ply, l e t a l l ec :  s k d i e s  of s l ter-- ' : ives may be j u s t i f i e d .  

F 
5 .  Con",in~;.:n t o  delineate el-eas s.~.L;ecli t o  Zlood hzzard, u t i l i z i n g  s~pp lemen ta ry  

. .. l : o : ~ ~ ~ : ~ ; ~ : ~ i ~  CUTVPYS, s-:;:?il~~ ::rith exis.LLng cy3zn a reas  and p?oceeding i n  

. - 
advance of t h e  ex2ansion of residential subdi:-isions. Establj-sh minimum 

j u i l d i n g  e l evz t ions  i n  t h ~ s e  2 o o d  hazard areas. - - 92 - 



Schedule l c k a i l e l  en:i;..eer.in~ of r::?.cr 2:;ln:ge a reas  a t  a pace th>': keeps 

ahead of the  prcl>le?s of expan?'np c?banization. 

Develop an approac5 bo::ard r v x 1  canal  systems v;Sich would connect t o  t h e  

maior dratnageways. 

Continse t o  develop t h e  l e ~ q l  and ~ . c ' ~ i n i s t r - t i v e  framework f o r  gu!.dance and 

eflorcement of water  rn2,~agernent ?ol:cies. Zonlng, subdivis ion  r egu la t ions ,  

;I:? p e m i t  systems f o r  c:??.nnel 2nd bui ld ing  cons t ruc t ion  a r e  among t h e  

exist!-7 2nd potent iz:  t c o l s  f o r  t h i s  purpose. 

P.n.-le,r! v,<% t h e  Co-?*..I PbL"Lrney  the scope of ac t ions  and aZternat ives  under 

Spec?< Acts 59-1869 and 59-1850, r e i a t i n g  t o  c r e a t i o n  of water conservat ion 

d l s t r l c t s .  I n  t h i s  connecticn sietermine county n o l i c y  a s  t o  a county- 

wq.de o- S i s t r i c t  b a s i s  f o r  f i canc ing  p ro jec t s .  Consider a l s o ,  f o r  minor 

dra:.nace, t h e  vse  of ?o>d and br'2ge d i s t r i c t s .  

ScherhLe co?,struction cf 5- ,~roum.ents  by s k c e s ,  a s  t h e  needs manifes t  

t!~emselves znd :?lancing ~ c z - L < s .  peciew t 5 e  l i s c u s s i o n  of these  bas ins  

L 3  Sect ion  YT Ln ??Cs c-"?ec':c-. 

D eV' ex "' ., A - 7  2-s t ez  t:--..?zge p:a?; periodically, and r e v i s e  thcm i n  keeping 

with changlng condit:.ons. P%d drainage p lans  t h a t  w i l l  become ava i l ab le ,  

such a s  t r552 ta ry  canel  s y s t e m ,  vhetXer e n g i x e r e d  by t h e  county o r  o t h e r  

i n t e r e s t s .  

Eevlew t h e  county rozd program, ?ncluZir? s t a t e  and f e d e r a l  highways, 

aqa ins t  t h e  bcckgromd o: th*  mester  drainage p lans ,  t o  t h e  desree t h a t  

t 1 . e ~  a r e  in?;nrre?ated. T::? Stcite Xo22 Department should be  furnished with 

ccp ies  c?  5 : ~  cxnCy  7122s. 

3eveIo2 p o l t c l e s  an.; 3sr;azes ';c:-ard pzs-tcc':lng 'ihe g r o ~ n d  water  supply 

.?..- -..J s z l t  inl:'~sioa 716 pcl:c.lll-2. T?esc '::o:?d inc lcde  implementation of 

a v a l l  c';.1::12; c O ~ C  G2f "..:- &.--.. ,: -.'. .e . .  - - :' pluc_:ng pm: :n i n  cooperat ion with 

t h e  %ate  Dtvis ion  of ?later Resources and Conserva-tion. 



16. E s t a b l i s h  l i a i s o n  :r,d ccc~e:a",on with o the r  agencies having j u r i s d i c t i o n  

over  water  management 27 t h e  Sa raso ta  County area.  Copies of t h e  master  

c'rainage p lans  should he furnished t o  c e r t a i n  of these  agencies. 

15. Cc-5nue t o  exp?.ore ".ye ~ o s s i b i l l t i e s  of maigr f e d e r a l  a id ,  e s p e c i a l l y  

under ?ubl ic  Law 5% 50r aoricr.:tural bas:% and under t h e  va r ious  laws 

edn in i s t e red  by t 5 e  U. S. Army Corps of Znginecrs r e l a t i n g  t o  f lood con- 

t r o l  and navigat ion pro:ects? p o s s i j l y  i n  ccmbination. Prc-ride f o r  con- 

t i n u o s ~  io?lo~fii-cp, i? order  t o  rnztntain o r  inprove county p r i o r i t i e s .  

16. Sponsor and er.courege broadenes d a t a  c o l l e c t i o n  and s t u d i e s  by a number of 

egencies. A stt.c'y 05 ground water 2nd geology bv t h e  U. S. Geological 

Survev would 5 e  valuable,  e s p e c i a l l v  i f  t h e  d e l i n e a t i o n s  end funct ions  of 

impound?cnt end recharge a reas  wel-e explored. Another s tudy t h z t  one of 

t '?ese o r  another  f e d e r a l  agency might be persuaded t o  undertake would be  

of t h e  build-up of s a l t s  Ln t h e  s o i l  from i r r i g a t i o n ,  sea  spray and o t h e r  

SoLTces. 

17. P.uthorize such ad l iCnn51  s t c l i e s  a s  t h e  Ega-d of County Commissioners may 

deem a d ~ . s a b l e .  A nunbe? o-I ?ossiLly f r u i t f - ~ L i n v e s t i g a t i o n s  a r e  r e f e r r e d  

t o  i n  t h e  t e x t  of t h e  r e p w l ,  potably of exp lo ra to ry  has in  s tud?es  i n  t h e  

balance of t h e  coun",. 

13. Consider o t h e r  recornendations of l e s s e r  inmediate importance t h a t  appear 

throughout t h e  r e p o ~ t .  1 : ~ 3  

19. Pcleore t zk inp  any a c t i c n  on my v:ater management problem, consider  t h e  

p o t e n t i a l  i m a c t  on aspects  o the r  than the  one a t  hznd. Flood con t ro l  

measu-es, f 3 r  ins.:znce, s:1c,J;2 not  d e p l e t e  t h e  grou-2 water  i n  d r y  weather. 

2C. Refey a l s o  t o  Y2e speclf:c recommendations 2,s t o  F 'n i l l ippi  Creek Basin 

Lncorporated i n  our r e p o r t  of June, 1761, and t h e  r e p o r t  of t'ne 3. E. 

G l e l ~ e r  Company of August, 1961. 



Sect ion  Maps, O f f i c i z l  S:r:so?a Co.2?:3 A 5  as  

.v Aopograp':ic Maps, '.?J4-:95G ir. S, Geoloclca: Survey 

MlsceLlaileous T.>po?r??h!c Msps, F1'3:.d2 S t a t e  Road gepartment 
Sa raso ta  County Fublic  h'orks Department 
Cmally, Piellford and ?!alven 
1,'arlocs o the r  consul t ing  engineers  

Aer ia l  Photos, 1960 O f f i c i z l  Sar>soJ:z Cownty 



The follovfing r e fe rences  a r e  a se l ec ted  l i r t  t h a t  apply, d i r e c t l y  o r  i n d i r e c t l y  

t o  wate? manage-ent ?.n S-rasota  Cosnly. ? k ~ y  o the r  r e fe rences  no t  l i s t e d  23.~0 bear  

o r  t h i s  s 5 ~ b i e c t  t o  sane degree. S'cznLs~d engineering referonce  ivor?ts a r e  no t  

i-cluded. 

S n a l l y ?  l??e?lfor? 8< Nalven 
195E - Report on t h e  Engineering end Economic F e a s i b i l t t y  of t h e  

Proposed lower Piiil lLppi Creek U t i l i t y  D i s t r i c t  f o r  Water Supply 
and S a n i t a r y  Sewercge. 

1351 - "port on Ph5L1i>?-ili Creek Basin Flood Control 

DeLeuw, Cather 8 B r i l l  
1959 - E n g i l ~ e r l n g  Report on Drainage Canal Connecting Nyakka River  

2nd Roberts Dzy 

J. I. Greiner  an.', Coxpany 
1961 - Fina l  P.ep0r.t on t3e  Flood F e l i e f  Study of P h i l l i p p i  Creek 

a t  t h e  Tzciaminr T r a i l  

Nosby Sngineering Associa tes  
lS59 - Crai:?ace Stcd:. c? ALligtto? C x e k  @ct:all 

P - l l a n ,  Bs-en 6 Watson 
1'35 - En~SneerLng and Econonlc F e e s i b i l i t y  of t h e  Manatee River  

!:!ater Svpply 2nd C o n s e ~ ~ a t i o n  3 r o j e c t  

S a i t h  and Gillespie - I'.;Lsceil2neous re?or-ls f o r  City of Sa raso ta  

Va-lcus &~Chc?s 
lF33 - An C n g l 3 e e r i n ~  Confere?.re o? I':a?er ?:?nagernent i n  Florida.  

!~-~c-- '<no: \ . . . -  ...... of t.--. Eic!:t:> :.> :icip2?, ;:-2 X j l i c  xealeh Engineering 
P " .? -,> b9.i+c:c..3ce. 3 s I ,  1:ol. , NO. 4 

.,.- - zicnn-:l  ;;.- -:.-':, '.956-:.23,2 . . .- . . .- ,,-, - ..ecc:.xeno; F:rog?:-.? fc: C..:~::?;::_3n - Ares 3 



Hendry ?, Cavender - 1957 - Progress of an Inventory ~f Ar tes ian  Flells i n  F lo r ida  
Information Cirs.:lar No. 10 

f'0-id:, S t e t e  Soar?. cf Cn?.serv,^"..~n -- 3 l v i a n  of \t,'a"~ Sv-vev 8, Research - .---, --*-,.----. - 
Black 8, Sroivn 

1551 - Chenicsl Character  05 F lo r ida  Waters. P q e r  No. 6. 

Elack, Brown S Pearce 
1953 - S a l t  Water In t r , r r .??  i n  Florida.  Paper N3. 9 
1054 - Sumnary c' Obsez-?ed R a i n f a l l s  on F lo r ida  t o  DecernSer, 1052. Paper No. 11 

F l o r i d a  S t e t e  ? ~ d d c C = ~ - : ~ . - ~ ? ~  

1060 - Some F%ysical and Chemical C h a r a c t e r i s t i c s  of Se lec ted  F lo r ida  waters. 

F l o r i d a  S t a t e  Doaartr-snt c V > o r i c u l t v r e  - 
Bryan 

19.5C - S o i l s  of T lo r ida  and t i o i r  Crop Adaptation. B u l l e t i n  No. 42  

S t a t e  De~a-nt of Water R o s o u r s  

1959 - Biennial  Renort - :?56-1953 
F 1%: - Biecnia l  Report - 2958-1953 

U. S. Sureau E? t h e  CQLSJ~ 

1250 - Number of inhzb!."Lnts, V, S. Sumnary 
1960 - Wmber of I n k . b i t a n t s ,  F lo r ida  - l:iiscellaroc.:s P-bl icat ions ar6 Data 

1054 - S o i l  S'Jrvey, Saraso tz  Ccunty, Fln-ida 
1355 - Nater -- The "earbook of Agric?:;->me 
1357 - S o l l  -- The Yea-book of Rgi-iculture 
. " I ,  
I;'... - !'Jatershed l.!ork Plan, S a r r s o t a  \'!estCoast Watershed (Cowpen slough) 

Parker. Ferpuson, Love and Cthers  
iS55 - !Ya-Ler Resources of Southeastern Florida.  Water Supply Paper No. 1255 

Fr ide  
iS58 - Floods i n  Flo-fda, :lsgni-kude and 'requency 

U. S. Geolooical %-vey and F lo r lda  GeolooLca? Survev 

- S t r i n g f  el?.c"&~ 

1933 - Ground ' ' I ~ t e r  Resovrces of Sarasota  CoV:nty, Flor-da 
Explorat ion of Ar tes lan  Kel ls  i n  Sarasota  County, F lo r ida  



Cooke 
T 1939 - Scenery of F lo r ida ,  F.G.S. Bc?.letin Ro. 17  

Coeke 
1??9 - Geology of FIoriZc,  F.G.S. " c l l e t i n  No. 29 

Davis 
19c3 - 5.e Xatural  Fec5:res of Southern F lo r ida ,  F.G.S. B u l l e t i n  No. 25 

Parker  and Cooke 
1944 - I - t e  Cenozoic Geolocy of Sout'lern F lo r ida ,  with a Discussion of t h e  

F-ovnd 'Water. F.G.S, EJZ???:~ Ng. 27 

?en!< 
1959 - Sroux3-!G~?nz Resou?ces c f  Manatee County, F lor ida ,  F.G.S. Report 

of Inves t ipc t ions  No. 19  

Peek 
1958 - Record of !liells ?n hilamtee Co'~nty, F lo r ida ,  Y.G.S. Information 

C i r c u l a r  No. 17 

SchroeZer, Klein and Yoy 
IF53 - Biscayne P.quZfer of Dade and Bro,.varc' Counties,  F.G.S. 

Report of Inves t iqa t ions  No. 17 

1955 - R a i n f a l l  I n t e n s i t y  - %-~SOP - 7 r e y e n c y  C7vrves, for Selec ted  S ta t ions .  
Technical Paper No. ";s 

1956 - S u j s t a t i o n  Eis tory ,  Florid?.,  th?ou$? 1055. 
Annual Climztclcglca?. g s t a ,  FL?:id,?., Annual Summaries. 
Mont:Cy Climatoloq!.cal C3ta, ?-'Lori??. Monthly Sumnaries. 
itont:?f?r Local Clina43:.ogic21 Data. Issued Monthly f o r  c r  ' .-ln major 

lot:.; s t a t ions .  
F:tsceilanfous Oata 

i4-rt i n 
1333 - C?.:n;tlc Surmary of M t e d  S t e t e s ,  Sec t ion  105 - ~ o ' u t h e r n  Flc-ida. 

(Data through 1933) 
??GO - Supplement t o  aSove, 1931-1952 

Bishop 
1960 - Fresh Water Resources of Sarasota  County, F lo r ida  

F l o r i d a  !:!ater Resources StuCy Corr-issibn 
1956 - Flor?.da \&!a-ter Resoc~ces .  ? , e > c ? t o  one Gov?mor of F lo r ida  and t h e  

1957 Zeg?.slation. 

- - Various S t a t e  Deprr."ments 
Acnual Reports 
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GENERAL MAP 

SARASOTA GOCQTY G3AINAGE AREAS 
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