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Shelf life of a study 
Will current assessments of Lemon Bay produce @ion? 1 :  

B iologist John Mom11 broke new ground 23 
years ago with a study documenting pollu- 
tion runoff into Lemon Bay. But he might as 

well have been plowing the waters; his warnings 
about the bay's problems left nary a ripple. 

Now, more than two decades later, a preliminary 
study by Southwest Florida Water Management 
Dishict scientist Dave Tomasko offers evidence of 
more degradation of the bay. Both Tomasko and 
M o d 1  identified similar "hot spots" - areas 
where high levels of nutrients, such as nitrogen, 
phosphorus and fecal coliform bacteria, flow into 
Lemon Bay. Such nutrients encourage the growth 
of algae and promote conditions that stem the 
growth of seagrasses and other plant l ie  essential 
to the survival of clams, oysters and fish. If the flow 
of nutrients continues to increase, Lemon Bay 
could become a stagnant green pool. 

Monill recommended that governments should 
do more to educate the community about the need 
forbetter septic systems, seek federal money to do 
further study on the problems, and develop septic 
system installation standards. Although both Sara- 
sota and Charlotte counties instituted strongersep 
tic system rules in the years following Monill's 
study, little has been done to address the larger 
problem; non-point pollution or storm-water runoff. 

Morrill's and Tomasko's studies also found that 
there was not enough flushing action from Gulf of 
Mexico waters to clean the bay. In addition, they 
both determined that the areas of greatest nutrient 

loading were located near creeks where there had 
been heavy developnient. 

Momll's study died and its larger implication, 
that unchecked development had led and would 
lead to increased nutrient loading, went unheeded. 

Now, Swiftmud is accepting bids for a study ,, 

which would take Tomasko's work a step further. . 

The proposedresearch would track dowri which of 
the bay's tributaries cany the most pollution. It 
would also offer suggestions on how governments 
and the private sector could begin to control pollu- 
tion and improve the quality of water in the bay. 

Some residents and decision-makers might ask: 
Why pay money for yet another study when anec- 
dotal evidence and common sense says nutrients 
flow into the bay from creeks near development? , 
Because some pollutioncontrol strategies will cost . 
money-in the form ofhomeowners'paymentsfor 
improved septic or sewer systems or taxes for 
stom-water h-eatment' facilities. Before govern- 
ment leaders ask the public to invest in pollution . 

control, they must be able to document and demon- 
strate the problem. 

Monill's study died a quiet death, drowned be- 
neath a sea of ignorance and inaction. It deserved 
better. The proposed, larger study of Lemon Bay is 
expected to be under way by spring.For the sake of 
the bay, everyone concerned about the waterway 
that links Sarasota and Charlotte counties should 
ensure that the next study doesn't meet the same 
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INTRODUCTION 

In recent years the  people of the  Lemon Bay area have experienced an 

apparent decline in  water qual i ty  and f ishing in the  Bay. Traditional clam 

and oyster  beds have been closed. The scallops have a l l  b u t  disappeared. 

From the 1960's t o  the  present local f i sh  k i l l s  and Winter-Spring blooms of 

blue green algae have caused public concern a$ have wet season periodic 

reports of coliform/fecal coliform contamination of surface water i n  road- 

s ide  ditches i n  residential-commercial areas .  Beginning i n  the  ear ly  1960's 

the  area has a lso experienced a steady increase i n  resident and t o u r i s t  popu- 

l a t ions .  These and o ther  environmental concerns f o r  human health,  sa fe ty  and 

welfare led t o  t he  inclusion of t he  Lemon Bay Area in the  SWFRPC 208 Water 

Qua1 i t y  Study Program. 

The overall  concerns, goals and p r i o r i t i e s  f o r  the  Lemn Bay Complex of 

the  regional 208 Program were summarized i n  the Basin I P r i o r i t i e s  Workshop, 

Coastal Sarasota Basin 208 Advisory Committee, April 22, 1976 a f t e r  a s e r i e s  

of public meetings and two technical sumnaries of ex i s t ing  information and 

water qua l i ty  problems by SWFRPC consultants.  

The potential  environmental hazards of malfunctioning ons i te  wastewater 

systems caused by improper i n s t a l l a t i on  and maintenance, so i l  drainage, and 

flooding conditions, i n i t i a l l y  directed the  focus of the  Lemon Bay Complex 

Study toward s ep t i c  tanks and t h e i r  non-point source contributions t o  nu t r ien t  

and pol lutant  loading and lowered water qual i ty  in the  receiving waters of 

the  Lemon Bay area.  In addit ion,  upland runoff and surface-sbbsurface 

pat terns  were t o  be examined f o r  t h e i r  contribution t o  the  

the  receiving waters. Final ly ,  t he  wasteload budget and t ransport  

area were t o  be determined. The work scope of the  study i s  

of the  Technical Report. 

drainage 

wasteload entering 

f o r  the  e n t i r e  

o ~ t l i n e d  i n  Appendix A 



In the Technical Report we col la ted and summarized a variety of 

information on the exis t ing and h is tor ica l  environmental conditions i n  the 

Lemon Bay Area. The various environmental parameters associated with non- 

point sources of nutr ients  and pollutants are  discussed. Finally,  recom- 

mendations and topics f o r  fur ther  consideration and study a re  suggested 

f o r  ons i te  wastewater systems, land uses, and regional planning. 

While most of the  information presented i n  the Technical Report was 

gleaned from reports by loca l ,  regional, and s t a t e  agencies and t h e i r  con- 

su l tan ts ,  we did not review these reports in de t a i l .  Rather we u t i l i zed  

these and other  data t o  develop a baseline analysis  of ex is t ing  non-point 

pollution sources, land uses, and wgter qual i ty .  Our analysis included 

the following: geographical s e t t i ng ,  climate, physical features ,  demo- 

graphic and land use overviews, a synopsis of ex is t ing  water qua l i ty  and 

hydrographic information, the 208 Water Quality Study, and recommendations. 



GEOGRAPHICAL SETTING 

The general l o c a t i o n  o f  t h e  Lemon Bay 208 Complex i s  shown i n  F igure  1. 

The Complex inc ludes  the  f o l l o w i n g  coas ta l  Sarasota segments: Segment 1-3, 

Lemon Bay; Segment 1-9, G o t t f r i e d  Creek drainage basin; Segment 1-2, Ainger  and 

Oyster Creek drainage basins; and Segment 1-8, Buck Creek dra inage basin. The 

Forked Creek basin a t  t h e  no r the rn  end o f  Lemon Bay was n o t  i nc luded  because 

a t i d a l  c u r r e n t  s tudy i n  1974 repo r ted  t h a t  t i d a l  nodes occurred south o f  

Forked Creek and a t  Palm I s l a n d  Cut (The narrows) a t  t h e  southern end o f  t h e  Bay. 

Lemon Bay i s  a 15 mi.le l o n g  narrow embayment separated f rom t h e  G u l f  o f  

Mexico by two b a r r i e r  i s l ands ,  Manasota Key and Knight  I s l and .  It i s  d i r e c t l y  

connected t o  t h e  Gu l f  o f  Mexico by Stump Pass between these i s l ands .  Seco~dary  

connect ions w i t h  t h e  Gu l f  a r e  v i a  P lac ida  Harbor and Gaspar i l l a  Pass t o  t h e  

south and the  VeniceBy-Pass Canal o f  t h e  I n t r a c o a s t a l  Waterway t o  t h e  no r th .  

H i s t o r i c a l l y  t h e r e  were t h r e e  a d d i t i o n a l  passes i n  t h e  Lemon Bay area - B l i n d  

Pass on Manasota Key, B o c i l l i a  Pass between Knight  and Don Pedro I s land ,  and 

L i t t l e  G a s p a r i l l a  Pass between Don Pedro and L i t t l e  G a s p a r i l l a  I s l and .  

Over t h e  l a s t  100 years t h e  uplands border ing  t h e  Bay evolved i n t o  

several unincorporated communities - Englewood, Grove City, and Englewood Beach. 

I n  a d d i t i o n  sca t te red  r e s o r t s  and homes occur on t h e  margins o f  t h e  Bay and 

i t s  t r i b u t a r i e s .  Although s t i l l  un incorporated w i t h  t h e  n o r t h  h a l f  i n  Sarasota 

County and the  southern h a l f  i n  Char lo t te  County, t h e  Englewood-Lemon Bay 

area has a degree o f  geographic cohesiveness because o f  t h e  quasi-governmental 

u n i t ,  t h e  Englewood Water D i s t r i c t  (END). The'area serv iced by t h e  EWD (F igu re  2 )  

w i t h  few except ions encompasses t h e  developed areas w i t h i n  the  Lemon Bay 

208 Complex. I n  a d d i t i o n  t o  the  END, t h e  Englewood Chamber o f  Commerce and 

var ious  c i v i c  groups have p layed key r o l e s  i n  ma in ta in ing  t h e  area as a s i n g l e  

c o n u n i t y .  
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F i g u r e  1. ~ o c a t i o n  of "208" s t u d y  seqxents ( - 2  1-3, 1-8, 1-9) 

conlposing lemon say Conplex study area.  



Figure 2 .  Geographical l i - i t s  of Englewood Later D i s t r i c t ,  s u b d i s t r i c t ~ ,  
and locations of .v*ell f i e ld s .  Gote: subd i s t r i c t s  10 and 
11 extend northward t o  the  b!anasota Key Bridge. 



HISTORY OF LAND USE AND POPULATION DISTRIBUTION 

The apparent dec l i ne  i n  water q u a l i t y  of Lemon Bay and i t s  t r i b u t a r i e s  i n  

recent  years i s  t h e  r e s u l t  o f  n e a r l y  a hundred years o f  changing l a n d  use 

p r a c t i c e s  on t h e  several watersheds and t h e  e v o l u t i o n  o f  a r u r a l ,  seasonal, 

f i sh ing ,  r e s o r t  community i n t o  an expanding suburban re t i rement ,  r e s o r t  com- 

munity.  Some of t h e  h i g h l i g h t s  o f  t h i s  e v o l u t i o n  a r e  summarized i n  Table 1. 

The e a r l y  s e t t l e r s  b u i l t  on t h e  h ighes t  l a n d  and l a n d  most s u i t a b l e  f o r  

on s i t e  wastewater t reatment  systems. Lands l e s s  s u i t e d  f o r  homesites because 

o f  seasonal f l o o d i n g  were c lea red  f o r  smal l  farms and l a t e r  c l e a r  c u t  f o r  

t imber. Fo l lowing c l e a r  c u t t i n g  i n  the  e a r l y  1900's most of  t h e  creek watersheds 

became unimproved pas ture land f o r  range c a t t l e .  Fo l lowing World War I 1  t h e  

popu la t i on  increased s t e a d i l y  w i t h  homesites extending upstream a long t h e  

shores o f  t h e  t i d a l  creeks and dead end canals o f f  t h e  creeks. Dur ing t h i s  

pe r iod  homesites increased r a p i d l y  on Manasota Key and on t h e  mainland 

s i d e  o f  Lemon Bay. Beginning i n  the  l a t e  1960's l a r g e  l a n d  developments have 

a l t e r e d  t h e  upstream drainage basins and watersheds o f  Buck, Oyster and Ainger  

Creeks. I n  t h e  1970's smal l  t r a c t  developments began t o  extend i n l a n d  from the  

Bay and i t s  t r i b u t a r i e s  on t o  lands l e s s  s u i t e d  f o r  on s i t e  ,dastewater f a c i l i t i e s .  

A l l  o f  these l a n d  use and development a c t i v i t i e s  as w e l l  as t h e  dredging o f  

t h e  I n t r a c o a s t a l  Waterway i n  t h e  mid-1960's have c o n t r i b u t e d  t o  increases i n  

n u t r i e n t s ,  p o l l u t a n t s  and s i l t  t o  t h e  Bay and i t s  t r i b u t a r i e s .  

As o f  1976 more than 80 percent  o f  t h e  developed lands i n  t h e  Lemon Bay 

watershed had two o r  l e s s  housing u n i t s  p e r  acre. Those areas w i t h  t h r e e  o r  

more housing u n i t s  per  acre were l i m i t e d  t o  t r a i l e r  and mobi le  home parks and 

condominiums, n e a r l y  a l l  o f  which had smal l  wastewater t reatment  p l a n t s  ( t o t a l  o f  2 2 ) .  



Near ly  a l l  o f  t h e  housing u n i t s  (3295) f r o n t i n g  on t h e  creeks 

and Bay are  s i n g l e  f a m i l y  u n i t s  whose on s i t e  s e p t i c  tank systems have been 

suspected as be ing  major  c o n t r i b u t o r s  t o  t h e  wasteload o f  t h e  a d j o i n i n g  s u r -  

face waters. Ofthese wa te r f ron t  housing u n i t s  some 1434 were b u i l t  p r i o r  t o  

1972 when t h e  cu r ren t  s e p t i c  tank system r e g u l a t i o n s  were i n i t i a t e d .  These 

s e p t i c  tank systems i n  p a r t i c u l a r  may be c o n t r i b u t i n g  t o  t h e  wasteload o f  t h e  

sur face waters because o f  improper s i t i n g ,  i n s t a l l a t i o n  and maintenance. 

Furthermore, s e p t i c  tank systems s i t e d  a long t h e  shores o f  t h e  Bay on f i l l e d  

l and  on t o p  o f  mangrove peaty s o i l  may n o t  f u n c t i o n  p rope r l y .  

In  a d d i t i o n  t o  t h e  p o t e n t i a l  waste loads from s e p t i c  tank systems, o t h e r  

sources may c o n t r i b u t e  t o  t h e  o v e r a l l  waste loads o f  t h e  creeks and Bay. 

These sources i nc lude  twe lve  w a t e r f r o n t  marinas and t h e i r  s e r v i c e  f a c i l i t i e s ;  

run  o f f  f rom unimproved and improved pas ture land i n  t h e  watersheds o f  G o t t f r i e d ,  

Ainger and Oyster  Creeks; and l a r g e  l a n d  c l e a r i n g  and l a n d  development a c t i v i t i e s  

i n  t h e  watersheds o f  Oyster and Buck Creeks. Except a long t h e  major  highways 

wasteloads f rom roadside sur face run  o f f  i s  reduced s ince  most roadside drainage 

d i t ches  a r e  shal low and vegetated. However, these and o t h e r  man-made drainage 

networks have a l t e r e d  the  h i s t o r i c a l  f l o w  p a t t e r n s  o f  sur face water  r u n  o f f .  

Our sho re l i ne  survey o f  t h e  Bay and creeks showed t h a t  more than 70 percent  

o f  t h e  n a t u r a l  shores have been e i t h e r  d i s t u r b e d  o r  a l t e r e d  by t h e  c o n s t r u c t i o n  

of  seawal ls.  Nevertheless, a  s i g n i f i c a n t  percentage o f  t h e  sho re l i nes  on t h e  

i n d i v i d u a l  creeks and t h e  Bay i n  t h e  suburban area a r e  s t i l l  i n  a  n a t u r a l  

s t a t e  (i.e., Lemn Bay, 22%; G o t t f r i e d  Creek, 22%; Ainger  Creek, 11%; Oyster  

Creek, 41%; and Buck Creek, 82%). These shores and t h e  a d j o i n i n g  f l o o d  prone 

upland areas c o n s t i t u t e  t h e  r e g i o n ' s  major  environmental conserva t ion  elements 

a d  are  c r i t i c a l  i n  t h e  o v e r a l l  b i o l o g i c a l  t e r t i a r y  t reatment  and a s s i m i l a t i o n  

o f  wasteloads from var ious upland sources i n c l u d i n g  ground water  seepage. 



Date 

Table - 1. Historical  sketch of certain events leading 
t o  present day land use and water qua l i ty  
conditions in the  Lemon Bay area .  

Event Estimated Resident 
• Population - 

First s e t t l e r s  bring "woods cows" and razor 
back hogs 

bloods cows in herds roan1 Englewood area.  

Grove City f i r s t  l a id  out in woodlands. 

Goff family raised r i c e  in slough a t  head waters 
of Oyster Creek. 

Hamilton Oisston purchased 600 acres o f  Grove City 
area f o r  25C/acre. Subsequently land went through 
e igh t  d i f f e r en t  owners. 

January f reeze one of the worst known. 

Freezes on December 29-30, 1894 and February 9,  
1895 a f t e r  2-3 weeks of ra in .  

Lemon Bay Company f i l e d  a p l a t  f o r  town of Englewood. 
2000 acres ,  24 c i t y  blocks a n d  96 ten acre "grove" 
l o t s .  Residential l o t s  here 1 acre ( two  c i t y  l o t s ) .  
Before t h i s , a r ea  cal led Vineland. 

Summer rainy season, ground between Englewood and 
Venice covered with waxer, espec ia l ly  in the  area 
ca l led  Woodmere. 

June, 14 days of ra in ,  llyakka River was 10 f e e t  higher 
than ever recorded, high water l i n e  on t r e e s  10-20 
f e e t  above ground. 

Englewood had a small sawmill and turpentine s t i l l s .  

Englewood road (S.R.  775) t o  Sarasota b u i l t  with 
local rock from Deer (Got t f r ied)  Creek. 

1918 Manasota Lumber Company es tabl ished a mill town near 
junction of S.R. 775 a n d  U.S. 41 and c l e a r  cu t  the 
pine f l a t  woods of Cape Haze peninsula. 

1921 In the hurricane of t h a t  year t he  water in Lemon Bay 
reached the  second s tory of the  present-day Tate 
Buchanan House and flooded f o r  blocks inland 

1926 Hurricane-storm resul ted in extensive flooding. 

1926 Englewood incorporated as a 13 square mile t r a c t ,  
12 miles of water frontage of which 4 miles were 
on Gulf; 2 years l a t e r  was again unincorporated. 

The Tamiami Trail  (Highway 311, now SR775) passed through 
Engl ewood. 

Sources: Josephine 0. Cortes. 1976. The History of Early Englewood. 
M r .  Beryl Chadwick, Engl ewood, Or. Stewart Springer,  
Placida. Newspaper a r t i c l e s  on f i l e  in pub1 i c  1 i b r a r i e s  
of Gmve City and Englewood. 



Date Event Estimated Resident 
- - Population 

The deforested Cape Haze Peninsula became open 
range c a t t l e  land. Tar,!ianii Trail (U.S. 41) re- 
routed t o  by-pass Engle:,;ood. 

Local red t i d e  with thousands of f i s h  washed 
ashore in Engleuood. 

Grove City,  over 1090 acres  acquired by Grove 
City Land Keal t y  Corp, Samuel Spinosa, President.  
Between then and ear ly  i 9501s ,  sillall l o t s  (niany 
w i t h  30 foot frontage) were consolidated and the  
whole area was replat ted i n to  100 x 100 foo t  
l o t s .  

Florida Fence Law abolished open range land. 

West Branch of Gottfr ied Creek w i t h  drainage 
di tch as f a r  a s  S.R. 775. Subsequently the  sloughs 
of north a n d  ea s t  branch linked to  creek by 
drainage ditches.  

Sloughs a t  head waters of Ainger Creek connected 
by drainage d i tch .  Subsequently a  drainage 
di tch linked sloughs of Buck Creek basin t o  
Ainger Creek. 

E .  Vanderbilt purchased 54 square mile t rac t  
(35,000 ac re s )  on Cape Haze peninsula. 

E .  Vanderbilt opened Two V Ranch with 1,000 
c e r t i f i e d  c a t t l e .  A t  one time an estimated 
5,000 head of c a t t l e  roamed t h i s  ranch land. 
Vanderbilt a l so  purchased land along Lemon Bay 
(Cape Haze) and on I4anasota Key. He a n d  h i s  
family were instrun:ental in promoting the  area 
f o r  seasonal res idents .  

Residential r e s t r i c t i ons  placed on develop- 
ment in Grove City by Grove City Land Realty Corporation. 

Following t h i s  year canals and e l e c t r i c  l i g h t s  
added t o  Grove City area. 

Population reported t o  double in winter 
t o u r i s t  season. 

Lemon Bay hardshell clam industry had been 
declining f o r  15 years because of gradual 
s i l t i n g .  

Englewood Water D i s t r i c t  and central  well water plant 
established.  

Intracoastal  waterway dredge and dredge spoil  
placed on mangrove is lands ,  submerged grass f l a t s ,  
f r inge mangrove shores and uplands the length of 
Bay. Residents determined n o t  to have spoil  
i s lands  in the Bay b u t  wi l l ingly accepted spoi l  
on submerged lands adjacent t o  shores. 



Date Event 

10 
Estimated Resident 
P o p u l a t i o n  

P 

1964 Paul son Point ( Furbeck's Po in t ) ,  Englewood, 
s i t e  of Indian Xounds. Ciked a n d  f i l l e d  7,500 
w i t h  dredged spo i l .  

Blind Pass Island,  f4anasotz Key. 30 acres  of uplands 
created by placing spoil on grass f l a t s  and 17 acres 
of mangroves. 

In the Manasota Key section s o u t h  of Kanasota Key 
Bridge a dike of spoil  para l le l  t o  '!atenlay out l ined the  
proposed future  shorel ine  of the  Key-and a n  area of 
grass f l a t  t o  be f i l l e d  with spoil  thereby doubling 
t he  width of the  Key. 

1965(?) Venice C u t  opened,linking the waters of Lemon Bay 
with Roberts Bay and Venice Pass. The r e s u l t  was a 
marked change in t i da l  c i rcu la t ion  a n d  seasonal 
s a l i n i t y  gradients in upper Lemon Bay. 

1965-67 Rotunda West began to  be developed intercept ing Buck 
Creek and Coral Creek drainage basin systems. 

1968 Buck Creek and west branch of CoraT Creek intercepted 10,000 
by a segment of proposed c i r c u l a r  canal with overflow 
wiers placed on ?ach creek. 

13,000 

Rotunda West Circular Canal o r  River p a r t i a l l y  
completed. 14,000 

15,864 

Oyster Creek channelized between S.R. 45A (776) and 
Sarasota-Charlotte County l i n e  with drainage basin 
north of county l i n e  intercepted by a n  east-west 
canal and spoi l  dike. 

17,906 

Gasparil la Pines Golf Course intercepted Lemon Creek 
drainage basin ea s t  of S.R. 775. Control wier and 
d i k e  across the  creek j u s t  e a s t  of S.R. 775. 

Spring, large outbreak of blue-green algae. 18,803 
GDC received D . E . R .  permi t t o  place a wier on the 
upper reaches of Ainger Creek. 

18,880 

Cape Cave Corporation received D.E.R. permit t o  dike 
Buck Creek a n d  construct  two re tent ion ponds  and 
'Drassy"fi1ters in oine flatwoods along Buck Creek, 
west of Rotunda West. 



WATER QUALITY STUDIES 

In keeping w i t h  o ther  segments of the  208 Water Quality Program of the  

Southwest Florida Regional Planning Council, the  goals of the water qua l i ty  

study of the Lemon Bay Complex were two-fold - t o  develop a pol lutant  loading 

or mass balance equation f o r  nutr ients  and other pol lutants  i n  Lemon Bay and 

to  determine the  contribution of s ep t i c  tank systems to  the  wasteload. An 

intensive 2-day, dry season, network sampling program was designed t o  determine 

the  potential  contribution of s ep t i c  tank systems without in terference o r  mask- 

i n g  by surface water r u n  off  and other  ground water non-point sources. Records 

of the  Englewood Water D i s t r i c t  and population data showed t h a t  more water is  

used during the  dry season ( Feb. t o  May) than any o ther  season and t h a t  the  

t o u r i s t  and resident population i s  highest a t  t h i s  time of the year. The 

sampling period of March 26-27, 1977 coincided then with the  peak res iden t ia l -  

t o u r i s t  population, a three-week period of only 0 .8  inches t o t a l  r a in fa l l  and 

a weekend of intensive boating ac t i v i t y  and spor t  f ishing.  The t i de s  were of 

the  mixed diurnal var ie ty  with a shor t  flood t i d e  followed by a long ebb t i d e  

and then a long flood t ide .  Thus the  water sampling study should represent 

the  "worst case" conditions of dry season water qua l i ty  and the  maximum dry 

season season leve ls  of pol lutant-nutr ient  loads of the  t i da l  creeks and Lemon 

Bay. An abbreviated wet season water qua l i ty  study was a l so  performed in 

August, 1977. 

In the  March (dry season) study water samples from 18 sampling s t a t i ons  

were col lected during each phase of two t i d e  cycles and analyzed f o r  18 water 

qual i ty  parameters. The locations of the  sampling s ta t ions  shown i n  Figure 3 

were chosen so t h a t  a t  l e a s t  one s ta t ion  was upstream of developed areas on 



Figure 3 .  Locations of water sampl ing stations for Lemon Bay - '208' Study, 1977.  L B ,  Lenon Bay; G C ,  Gottfried Creek; 
AC. Ainger Creek; O C ,  Oyster Creek; B C ,  Buck Creek. 



each creek and one s ta t ion  near the  m o u t h  of each creek. Of the  s i x  s t a t i ons  

in Lemon Bay one was a t  Stump Pass, one wm near the  northern t i da l  node and one 

was near the  southern t ida l  node in  the  Bay. In addit ion,  the Florida S ta te  

Department of Regulation performed l imi t ing  nu t r ien t  algal  assays of water 

samples from Lemon Bay. 

The most per t inent  water qual i ty  data from the e ight  sample runs a re  

summarized in Tables 2 ,  3 ,  4,  and 5 f o r  sample runs A ,  C ,  E and G. Runs A 

and E ,  near the  end of an ebbing t i d e ,  represent the  worst water qua l i ty  

s i tua t ion .  Runs C and G ,  near the  end of a flooding t i d e ,  represent the  best  

water qua l i ty  s i tua t ion .  

In general the  water qua l i ty  was higher in Lemon Bay than in the  four 

t ida l  creeks and the  water qua l i ty  a t  s ta t ion  1 near the  mouth  of each creek 

was higher than a t  s ta t ion  3 upstream of the  developed area of each creek. 

In Lemon Bay the  lowest qual i ty  water occurred a t  LB s t a t i on  1 south of Forked 

Creek. The l imit ing nu t r ien t  algal assays on Lemon Bay water samples showed 

t h a t  phosphorus was in l imited concentrations in the  area of Lemon Bay d i r ec t l y  

influenced by t i da l  exchange with the  Gulf of Mexico via Stump Pass and t h a t  

nitrogen was a l imiting f ac to r  in Lemon Bay south of Forked Creek. The 

algal assays fu r the r  showed t h a t  a t  the time of sampling the  waters a t  

s ta t ions  LB 3 ,  4 ,  5 ,  and 6 were capable of supporting only reduced algal growths 

and waters a t  s t a t i ons  LB 1 and 2 could support moderate algal growth. The 

algal assays and the  t i da l  current pat terns  in Lemon Bay suggest t h a t  the  

more nutr ient  r ich waters of northern Lemon Bay influence the  middle reaches 

of Lemon Bay during ebb t i de s .  

A current meter and current drogue study a t  the northern end of Lemon Bay 

and i n  the  Venice By-Pass Canal off of Al l igator  Creek showed tha t  the  waters 



Table - 2 Resul ts  of  Water Qual i ty  Study, Lemon Bay Complex, March 26, 1977. 
Run A;  Time, 0900-100; Low s l a c k  water  a f t e r  0.1 f o o t  ebb t i d e .  -- 

Samples S t a t i o n s  

Test Units LB1 LB2 L83 L84 LB5 LB6 GC1 GC2 GC3 AC1 AC2 AC3 OC1 OC2 OC3 BC B C  B C  

S a l i n i t y  PPTH 35.3 36.1 3 6 . 9 ' 3 7 . 7  37.7 37.7 35.1 30.3 1.2 34.4 35.3 29.5 35.3 34.4 34.4 35.7 1.1 0.9 

Turbid i ty  FTu 4.3 6.5 4.4 4.2 5.1 1 .9  1.7 2.6 0 . 8  2.9 2.0 1.9 2.4 3.8 4.0 1 . 8  1.7 3.0 

PH Units 8.3 8.2 8.1 8.1 8.2 8.1 7.8 7.7 8 .0  8 .0  7.8 7.7 8.0 7.7 7.7 7.9 7.6 7.9 

0.0. mg/ 1 8 . 3  8 .0  7.7 7.8 7.5 8.1 4.1 4 .5  5.3 4.6 4.0 5.6 5.5 4.0 2.5 4 . 5  5.1 5 . 3  

1 B . O . D .  mg/ 1 3.7 3.4 1 .6  1 .3  2.5 1.6 2.2 3.2 0.7 1 . 8  1.5 3.2 1 . 8  4.0 2.5 1.4 0 .9  1 .9  

Tot. PO4-P mg/l .016 .010 .005 .005 .008 .010 .025 . I06  . I 2 5  ,022 .020 .012 .027 .056 .032 .007 -112 1.41 

NO3-N mg/l ,013 .011 .005 .005 .011 .006 .013 .006 .005 .011 .013 .013 .006 .013 .013 .014 .009 .015 

I TOC mg/l 13  23 9 .5  7 12 9 14 17 27.5 15.5 14.5 17 .5  12.5 16 14 1 3  1 8 . 5  31 

Total Coli #/loom1 0 20 0 0 0 0 0 80 440 0 100 40 40 180 100 40 1 1 6 0 1 7 0 0  

Fecal Coli #/loom1 10 0 0 0 0 0 0 0 160 30 0 0 0 140 0 10 2 0  30 

Fecal S t r e p  #/loom1 10 0 0 0 0 0 10 30 540 0 40 0 10 140 70 120 3 0  30 



Table - 3. Results o f  Water Qua l i t y  Study, Lemon Bay Complex, March 26, 1977. 
Run E; Time, 2330-2430; Tide, end of e b b  t i d e ,  1.9 f o o t  f a l l  
over7 hours 

Samples Sta t ions 

Test Uni ts LB1 LB2 LB3 LB4 LB5 LB6 GC1 GC2 GC3 AC1 AC2 AC3 OC1 OC2 OC3 BC1 BC2 BC3 
- 

I S a l i n i t y  PPTH 34.4 36.1 36.1 .35.7 36.1 36.1 34.4 38.7 1.2 34.3 32.8 28.4 35.3 33.6 32.8 36.5 0.9 0.7 

Turb id i t y  FTU 2.9 4.6 6.4 4.4 3.2 6.4 1.7 2.6 1.2 2.4 2.7 2.7 2.4 3.3 3.7 1.8 1.7 2.5 

pH Uni ts 7.9 8.1 8.1 8.1 8.0 8.1 7.7 7.7 8.0 7.7 7.7 7.7 7.8 7.7 7.6 7.8 7.8 7.9 

D.O. Mg/l 7.8 7.8 7.8 8.5 6.9 7.7 5.3 5.9 1.7 5.6 5.5 5.6 4.4 5.2 5.0 5.0 6.6 6.0 

B.0.D Mg/l 3.7 3.4 2.4 1.6 1.8 1.9 1.5 1.9 1.1 1.4 1.4 1.6 1.4 3.1 3.7 2.0 0.9 2.2 

0-PO4-P Mg/l .013 .008 .005 .005 .005 .005 .019 .049 .082 .010 .008 .005 .008 .013 .013 .005 .005 .005 

Tot. PO4-P Mg/l .031 .017 .005 .005 ,005 .005 .019 .056 .084 .011 .012 .008 .011 .021 .021 .005 -005 .005 

NO3-N Mg/l .005 .007 .013 .005 .005 .005 -005 .007 .013 .006 .015 .006 .01l .011 ,005 .013 -020 .006 

TKN Mg/l .85 .57 1.05 1.00 .75 .80 .71 1.17 1.28 .80 .92 .77 1.02 1.05 ..89 1.01 1.36 1.24 

NH3-N Mg/l .001 .001 .001 .001 .001 .001 .071 .015 .023 .028 .030 .001 .048 .001 .001 .062 -099 .001 

TOC Mg/l 13 12.5 - 12.5 9 11 13 15 33 13.5 13 14.5 11 15 15 15.5 - 27.5 



Table - 4 Results o f  Water Q u a l i t y  Study, Lemon Bay Complex, March 26, 1977. 
Run C; Time 1600-1700; High t i de ,  s lack  water, a f t e r  1 f o o t  -- 
r i s e  over 7 hours. 

Samples Sta t ions 

Test Un i ts  LB1 LB2 LB3 LB4 LB5 LB6 GC1 GC2 GC3 AC1 AC2 AC3 OC1 OC2 OC3 BC1 BC2 BC3 

S a l i n i t y  PPTH 35.3 35.3 36.1 36.1 36.1 

Tu rb i d i t y  FTU 3.9 5.0 3.1 4.0 2.7 

pH Uni ts  8.1 8.1 8.1 7.9 8.1 

D.O. Mg/ 1 9.8 9.7 8.6 8.4 7.5 

0.0.0. Mg/l 4.3 4.0 1.3 1.7 2.0 

0-PO4-P Mg/l .012 .005 .005 .005 .005 

Tot. PO4-P Mg/l .030 .005 .005 .005 .005 

NO3-N Mg/l .005 .005 .011 .005 .005 

TKN Mg/ 1 1.00 .77 .97 .56 .77 

NH3-N Mg/l .001 .001 .001 ,020 .001 

TO C Mg/l 12.5 7.5 7 10.5 9.5 

Total Co l i  #/loom1 0 0 0 0 0 

Fecal Co l i  #/loom1 0 0 0 0 0 

;Fecal Strep #/100ml 10 0 0 0 0 



Table - 5- Results o f  Water Q u a l i t y  Study, Lemon Bay Complex, March 27, 1977. 
Run G; Time. 1600-1700; near end o f  f l ood  t i d e  (1.8 f o o t  r i s e  -- 
over 17 hours). 

Samples Stat ions 

Test Un i ts  LB1 LB2 LB3 LB4 LB5 LB6 GC1 GC2 GC3 AC1 'AC2 AC3 OC1 OC2 OC3 BC1 BC2 BC3 

S a l i n i t y  PPTH 35.4 36.1 36.5 36.6 36.8 36.8 36.5 32.8 1.4 36.9 35.3 32.8 36.5 33.6 34.4 38.5 1.3 0.9 

Tu rb i d i t y  FTU 5.7 6.1 7.2 5.0 9.0 9.5 2.2 4.7 1.9 3.6 2.4 2.7 3.4 2.7 2.8 2.8 1.7 2.4 

pH Uni ts 8. i  8.2 8.1 8.0 8.1 8.1 8.1 7.8 8.6 8.3 8.1 7.9 8.3 8.0 7.9 8.2 8.0 8.0 

B.O.D. mg/l 3.1 2.4 1.1 1.1 1.7 1.0 2.1 3.6 1.6 3.8 1.2 3.2 1.5 3.3 2.7 2.7 1.1 1.8 

o-po4-p mg/ 1 - - - - - - - - - - - - - - - - - - 

Tot. PO4-P mg/l .031 .036 .OD5 .006 .005 .002 .013 .046 .I04 .010 .006 .022 .008 .022 .016 .005 .006 .005 

NO3-N mg/l .032 .029 .032 .029 .040 .031 .040 .041 .034 .040 .042 .033 ,039 .048 .040 .047 ,046 .040 

TKN mg/l .89 .85 .046 .49 .51 .36 .94 1.36 1.34 .80 .66 .76 -55 1.14 1.13 .79 - 6 3  .64 

NH3-N mg/l .001 .001 .001 .001 .001 .001 .055 .001 .015 .020 .026 .015 .026 .001 .010 .015 .057 .010 

TOC mg/l 12.5 12.5 9.5 12 10 12 14.5 17.5 - 16 15.5 19 11 16 15.5 16.5 3 0  30.5 

Total  C o l i  #/100m1 0 0 0 0 0 20 - 60 1920 260 280 40 160 60 120 120 11 60 TNTC 

Fecal Co l i  #/loom1 10 0 0 0 0 0 0 30 90 50 100 10 40 10 30 10 4 0  30 

Fecal Strep #/loom1 0 0 0 0 0 0 0 10 140 20 100 20 50 80 160 0 4 0  10 



entering the By-Pass Canal from Alligator Creek and Red Lake flow northward 

toward Venice and tha t  t he  water near the mouth of Forked Creek also tends 

t o  flow northward. The r e su l t s  of our s tudies  and other  s tudies  on the 

waters of Lemon Bay indicate t ha t  even before the Intracoastal  Watetway, the 

area of Lemon Bay north of Forked Creek exhibited nu t r ien t  rich,low qua l i ty  

water due t o  poor t ida l  flushing and mixing. 

Our  current drogue s tudies  of the ebb t i d e  flow of water i n  Gottfried,  

Ainger and Oyster Creek indicate t ha t  the  downstream, suburban segments of 

these creeks exhibi t  good t ida l  f lushing d u r i n g  most t i da l  cycles. Once 

these downstream waters en te r  the  Bay, they tend t o  flow over the  shallow 

grass f l a t s  along the eastern shore of the  Bay before passing in to  the Gulf 

through Stump Pass. The shallows of the  creeks and the grass f l a t s  function 

as  physical and biological f i l t e r s .  Upstream of a cer ta in  point on each 

creek i s  a seasonably variable stream segment where the water qua l i ty  is low 

due to  poor t ida l  flushing and exchange and freshwater flow and 

discharges from stream segments t h a t  drain undeveloped and agr icul tural  lands. 

Nutrient Loadinq. 

During our dry season water qual i ty  study the predominant sources of 

nutr ient  loading of the  waters of Lemon Bay were from Gottfried,  Ainger and 

Oyster Creek and ground water influx.  Stream flow i n  these creeks was pri- 

- marily from ground water. The to ta l  flow from the three creeks was determined 

t o  be approximately 160 MGD. The to ta l  possible contribution by human water 

- usage (through-house and i r r i ga t ion )  t o  the  ground water flow was l e s s  than 

2 MGD based on well water pumpage records of the Englewood Water Dis t r ic t .  
- 

T h u s  the potential contribution of waters from human sources t o  the to ta l  

- stream flow i n  these creeks was only a small f ract ion of the to ta l  ground 

water entering the streams. 

- 



Table 6 shows t h a t  the  nu t r ien t  loads from these three  creeks i s  minimal 

r e l a t i ve  t o  the  ass imila t ive  capacity and t i da l  f lushing of the  Bay. Storm 

run of f  and ground water flow during t he  sumer  wet season can be expected 

t o  increase stream flow, and nu t r ien t  and B.O.D. loads on the Lemon Bay system. 

A t  the  same time both the  seasonal and residental  population a s  well as human 

use of through-house water i s  lowest in the  summer months. 

Bacteria 

The number of to ta l  coliform and fecal coliform bacteria in  samples of 

surface water i s  used routinely t o  indicate  human sources of wastewater 

pollution.  Previous s tud ies  in  Lemon Bay and i ts  t r i b u t a r i e s  have c l ea r ly  

shown t h a t  in water from the  creeks, dead end canals and along cer ta in  shores 

of Lemon Bay both t o t a l  and fecal coliform counts exceeded Florida S t a t e  

standards f o r  c lass  I1 waters. In both our dry and wet season bacteriological  

s tud ies  we a l so  found high leve ls  of t o t a l  coliform and fecal c o l i f o m  bacteria 

a t  many s t a t i ons .  However, w i t h  one o r  two exceptions high fecal  coliform 

counts were accompanied by even higher fecal streptococcus counts, par t i cu la r ly  

a t  the  t i da l  creek s t a t i ons  upstream of the  suburban areas .  The low r a t i o s  

of fecal coliform t o  fecal streptococcus indicate  t h a t  the  major sources of 

these organisms a r e  non-human and probably from pasture lands upstream of the  

suburban area.  



TABLE - 6 Estimated P o l l u t a n t  Loads t o  Lemon Bay from 
G o t t f r i e d ,  Ainger, and Oyster  Creeks 

Flow   ate' Flow Volume 2 Tota l  P04P K je ldah l  N NO3-N B.0.D.5 Organic C 

Creek FtISec MGD . MLD LBIDay KWDay LB/Day KG/Day LBIDay KG/Day LB/Day KG/Day LB/Day K G / D ~ ~  

G o t t f r i e d  .093 2 7 102 4.2 1.9 21 0 96 0.9 0.4 450 204 3150 1430 

Ainger .364 53 200 6.6 3.0 340 153 3.4 1.6 880 400 6070 2760 

Oyster .364 82 31 2 11.7 5.3 540 246 4.6 2.1 1030 468 8510 3870 

Tota l  162 61 4 22.5 10.2 1090 495 8.9 4.1 2360 1072 17,730 8060 

Estimates made on d r y  season p o l l u t a n t  and f l o w  data us ing  t h e  f o l l o w i n g  
formula : 

LOAD = (FLOW VOLUME) X (POLLUTANT CONCENTRATION AVERAGE) 

' ~ e t  Downstream Rate Calculated from Current  Meter Data a t  t h e  f u r t h e s t  
downstream s t a t i o n s  over  one t i d a l  cyc le,  March 26 and 27, 1977. 

L 
Flow Volume = (Flow Rate) X (Cross Sect ional  Area) X (Conversion Factors f o r  Time and Volume) 
Resul ts  i n  M i l l i o n  Gal lons Per Day and M i l l i o n  L i t e r s  Per Day. 



HOT SPOTS 

The rev iew and ana lys i s  o f  the  water q u a l i t y  o f  Lemon Bay, and 

t h e  p o t e n t i a l  impact o f  s e p t i c  tank systems on t h e  water  q u a l i t y  o f  t h e  

bay and i t s  t r i b u t a r i e s  v:ould n o t  be complete w i t h o u t  red  f l a g g i n g  

p o t e n t i a l  "ho t  spot " ,  non-point  source p o l l u t a n t  areas. From ou r  f i e l d  

s tud ies  and l a b o r a t o r y  analyses and o t h e r  water  q u a l i t y  s tud ies ,  we 

mapped(Figure 4 )  12 areas i n  t h e  Lemon Bay complex whose upland a c t i v i t i e s  

are  c o n t r i b u t i n g ,  o r  may c o n t r i b u t e ,  t o  t h e  apparent d e c l i n e  i n  t h e  water  

q u a l i t y  i n  Lemon Bay. Table -- 7 summarizes the  p o t e n t i a l  c a u s i t i v e  e lement (s )  

f o r  each area. However, each area deserves a  b r i e f  exp lana t i on  because n o t  

everyone may agree on c e r t a i n  areas. 

Area 1. Lemon Bay froin Forked Creek n o r t h  t o  A l l i g a t o r  Creek. The -- - 
water q u a l i t y  i n  t h i s  area has and w i l l  probably cont inue t o  be low due 

t o  the  v a r i e t y  o f  non-point  sources and wasteloads e n t e r i n g  t h e  Bay. These 

wasteloads remain i n  t h i s  narrow segment o f  the  bay f o r  a  r e l a t i v e l y  l ong  

t ime because o f  the  poor t i d a l  f l u s h i n g .  Furthermore, t h e  a b i l i t y  o f  t h e  

bay t o  a s s i m i l a t e  t h e  wasteloads i s  low, because o f  a  r e l a t i v e  l a c k  o f  

marine grass beds n o r t h  o f  Manasota Key Br idge.  

Area 2. A r t i s t ' s  Avenue Subd iv is ion  Area o f  Enalewood. The s o i l s ,  

t h e  topography and the  drainage a long the  h i s t o r i c a l  west branch o f  G o t t f r i e d  

Creek make t h i s  area below the  11 t o  12 f o o t  contour  l i n e  a  h igh  r i s k  area 

f o r  s i t i n g  s e p t i c  tank systems even i f  the  system i s  e leva ted above t h e  

n a t u r a l  ground l e v e l .  Future developments i n  t h i s  area between Edwards 

S t r e e t  and Uentworth S t r e e t  should be compat ib le w i t h  t h e  e x i s t i n g  dra inage 

and wet season f l o o d i n g  c o n s t r a i n t s .  Cons t ruc t i on  o f  a  s e r i e s  o f  r e a l  

e s t a t e  lakes  and improvement o f  t h e  stream f l o w  i n  the  west branch o f  





TABLE 7 

KEY FOP, KATER I)UP.LITY i4OT SPOTS i r r S 1 P  

PROBASLE 0'2 P O T i l i T I A L  CAUSES O F  
NO. LOCATIOX - - LO;ICRED :~:ATEP Qz;,)-:T'f 

1. Lemon Eay, ncrth 
of Forked Creek 

2 .  A r t i s t s  Avenue area 

poor t i da l  circu:ation 

area. unsuitable f o r  s e p t i c  tanks 
because of pcorly drained s o i l s  

3.  Gottfried Creek, northern poor f lushing 
section 
' 

4. Gottfr ied Creek, southern undetermined 
sect ion 

5 .  Ainger Creek, mid-section poor f lushing 

6. Ainger Creek, eastern canals poor f lushing 

7 .  Ainger Creek, n:outh poor f lushifig of carials; marinas 

8. Oyster Creek, scuth fork poor f lushing 

9. Oyster Creek by S.R. 776 land developcent 

10. Buck Creek near Rotunda land develovsant 

11. Don Pedro Island area unsuitable f o r  s e e t i c  tanks 
because O F  2corly drained s o i i s  

12. Dead end canals on Lemon poor f lushing 
Bay, Grove City 



Gottfried Creek could improve the  ex is t ing  s i tua t ion .  However, such a program 

would require proper forethought, design, and individual landowner cooperation. 

Area 3 .  North Section of Gottfr ied Creek. North of the  Deer Creek Tra i l e r  -- 

Partk, Gottfried Creek i s  poorly flushed. Major roadside storm water -ou t fa l l s  

occur a t  SR 777 and north of SR 777. A t  the  same time, nutr ient-bacter ia l  

enriched f resh water flows in to  t h i s  area from the upstream pastured and 

pa r t i a l l y  channelized segments of the creek. To a ce r ta in  degree the  low water 

qua l i ty  in t h i s  area i s  a natural h i s to r ica l  phenomenon. Therefore, before 

fu r the r  channelization and a flood control program l i k e  t h a t  developed by 

Smalley, Wellfora and Nalven f o r  the  Board of County Comissioners,  Sarasota 

County, 1975, occurs, serious consideration should be given t o  the  roles  t he  

upper watersheds of Gottfried Creek play in the nu t r ien t  regime of the  down- 

stream surface waters and the  groundwater-aquifer recharge system. 

Area 4. Southern Section of Gottfr ied Creek. The data from our study 

as well as other  water qual i ty  s tudies  indicate  t h a t  somewhere i n  the  v i c in i t y  

of the  mouth of the  Creek there e x i s t  one o r  more s ign i f i can t  wasteload 

sources. Because of the  t i da l  c i rculat ion patterns a t  the  mouth of the  Creek, 

i t  appears t h a t  on-s i te  waste water systems and i r r i ga t i on  run-off, plus ground 

water seepage from one o r  more waterfront un i t s  on the  Point of Pines a re  con- 

t r ibu t ing  measurably t o  the wasteload i n  t h i s  area. 

Area 5. Midsection of Ainqer Creek. The water qua l i ty  i n  the  long, 

deadend canals perpendicular t o  t he  streamflow and t i da l  currents  i n  section 

2 of Ainger Creek will continue t o  de te r io ra te  a s  the  l o t s  along the  canals 

a r e  f i l l e d  with housing uni ts .  Even where there i s  a centra l  sewage system, 

the  water qual i ty  will de te r io ra te  unless the  canals a r e  redesigned o r  



receive the proper maintenance. The sairie i s  t rue  f o r  other dead end canals , 

in the Lernon Bay 208 Study Complex. 

Area 6. Eastern Canals of Ainger Creek. Ttle long and deep dead end -- - 
canals in section 3 of Ainger Creek will  experience water qua l i ty  probleins 

resul t ing fro:n surface oater  runoff from waterfront l o t s  and the roadside 

drainage networks. 

Area 7. Mouth of Ainoer Creek. All of the evidence to date  indicates  -- 
tha t  water from the three dead end canals in  the v i c in i ty  of the bridge a t  

S.R. 775 i s  the primary contributor t o  the unacceptable levels  of nu t r ien ts  

and pollutants in section 1 of the Creek. Both the canals and some of the 

waterfront housing units date from the l a t e  1940's. The water qua l i ty  in 

t h i s  area could be improved i f  improperly located sep t i c  tank systems were 

res i ted  and i f  the canals were scoured to  remove some 30 years '  worth of 

sediments r ich in organic matter. 

Area 8. S o u t h  Branch of Qs te r  Creek. Froni the r e su l t s  of previous -- 
water qual i ty  s tudies  and the local geooraphy, one could conclude tha t  the 

low water qual i ty  in t h i s  section of Oyster Creek i s  due t o  the waterfront 

housing along the Creek and in par t icu la r  along the Brookwood Road Canal. 

However, the  r e su l t s  of ou r  bacteriological  s tudies  denonstrate t h a t  

drainage from the wetland areas upstream of the suburban development on t h i s  

section of the Creek i s  the major source of the  wasteload. 

Area 9 ,  Oyster Creek, Northeast of San Cesa Road. A t  the  present 

time the surface water entering the Creek in  t h i s  area has a r e l a t i ve ly  

h i g h  nutrient-sediment-pollutant wasteload derived from nearby land develop- 

ment a c t i v i t i e s  and a n  improved pasture. The character of t h i s  wasteload 

will undoubtedly change in the future.  



Area 10. - Buck Creek, Oa~!nstreani of Rotunda River. A t  the present 

time the waters of Euck Creek a re  receiving high amounts of nu t r i en t s ,  

sediment and f i n e  s i l t  v ia  surface runoff from nearby land developixent 

a c t i v i t i e s .  In the  fu ture ,  surface runoff f ron the  developed land will  

continue t o  be the major non-point source of pol lut ion for  Buck Creek. 

Area 11. Don Pedro and K n i g h t  Island. Until now, the  contr ibut ion -- -- 
t o  the  wasteload of the  southern segrrent of Lemon by land development and 

the seawalling of h i s to r ica l  dead end t i da l  channels on the  bayside of 

these is lands  has been minimal. However, p la t ted land sa les  and homesite 

construction a re  increasing. Septic tank system permits a r e  being issued.  

I f ,  and when, the  is lands  a re  connected to the mainlard by a bridge, land 
r ~ i  11 

development and waterfront homesite activities/becorne major elements in  t he  

wasteload budget i n  t h i s  area.  However, a major portion of t h i s  wasteload 

will probably flow south out of Lemon Bay and i n t o  Placida Harbor. 

Area 1 2 .  Grove City Dead End Canals on Ler~on Bay. The 1075-1977 

water qua l i ty  data of the Charlotte County Health Departnient ind ica te  t h a t  

the  waters i n  these canals a re  receiving s ign i f i can t  wasteloads from water- 

f ron t  housing un i t s .  Although the or ig ins  of the  wasteloads have not been 

iden t i f i ed ,  ground water drainage through the dredged spoil  s o i l  of some 

of the  l o t s  on the  canals i s  probably a major contr ibut ing f a c t o r .  Spoil 

s o i l  i s  one of the  few s o i l s  in  the area for  which there  i s  l i t t l e  o r  no 

information on the  s o i l ' s  cha rac t e r i s t i c s .  Since building s i t e s  on the  

f i l l e d  sect ions  of these and other dead endcana l s  a r e  underlain by t h i s  type 

of s o i l ,  t h i s  s o i l  merits immediate study. 

Other areas with dead end canal systems with spoil  s o i l  from sub- 

merged lands include New Point Comfort, the mouths of Buck and Lemon Creeks, 

and the  bay s ide  of Don Pedro Island. 



The water qua l i ty  of Lemon 5ay and i ts  t r i b u t a r i e s  i s  affected by various 

non-point sources of nutr ients  a n d  pol lutants  o ther  than ons i t e  wastewater 

systeiiis. Approved land use a c t i v i t i e s  continue t o  contr ibute  t o  the  waste- 

load of the Le~lon Bay system. A t  the  same time the  h i s t o r i c  t i da l  c i r cu l a t i on  

of Lemon Bay and stream discharge pat terns  have been a l t e r ed .  Runoff and 

drainage from stream segnents upstream of the  developed areas  of the  creeks 

contribute s ign i f i can t ly  t o  the s t r eax  wasteloads a s  do waterfront hornzsite 

a c t i v i t i e s .  

The "natural" lands in the suburban sect ions  of Lemon Bay and the  creeks 

plus the  flood pla ins  t ha t  re!iiain in the creeks upstream of the  suburbsn areas  

a re  a l l  t h a t  remain of the  or iginal  hydro-biological-nutrient  system t h a t  once 

made Leilion Bay a  f a i i : ~ ~ ~  f i sh ing  a n d  she l l f i sh ing  r e so r t .  The conservatioii o f  

these shorelines a n d  wetlands a re  c r i t i c a l  t o  the  maintenance and res tora t ion  

of the  chemical, physical and biologica'i i n t eg r i t y  of t he  local  waters.  

Tidal current  s tudies  t o  date show t h a t  the  water in the  Red Lake - 
All igator  Creek area does not flow in to  Lemon Bay and t h a t  the  area of the  

Bay between Furbeck Point in  Englewood and  Forked Creek exhib i t s  poor t i da l  

f lushing.  The segment of Lenon Bay north of Forked Creek has always exhibi tsd  

poor t i d a l  f lush ing .  

Tidal flushing and freshwater discharges of the creeks have been adversely 

affected by a l t e r a t i ons  in natural drainage pat terns .  I f  the  present trends 

of flood cont ro l ,  land development and urbanization continue the  lower reaches 

of the creeks will assume many of the adverse cha rac t e r i s t i c s  of dead end 

canals.  



All of the dead end carials siirveycd in t h i s  stiidy had surFace sedir:.::ts 

r ich in organic matter. I n  order to  izaintain a n d  res tore  the water q ~ i a l i t y  

in these canals,  niaintei!ance programs should be develcped wi~ich include the 

follvwi n g  elernerits: 

1 .  maintenance scou r i ng  of t h ?  canals to  re:I:ove organic r ich sediments, 

2. s t ab i l i za t ion  of shorelines to  minimize erosion and surface 

water runoff, 

3. pruning of shoreline t r ee s  and shrubs where t h e i r  branches have 

grown out over the  waterways, an3 

4 .  renioval of debris tha t  accumulates a t  t he  upper ends of the  canals 

and around boat docks. 

As the population of the Eng1e:iood !.later D i s t r i c t  increases and r,;orc 

housing units spread onto marginal s o i l s  inland of the water courses, a l t e r -  

natives to  conventional onsi te  wastewater a n d  central  sewage treatment sys t em 

will  need t o  be considered. A t  t h t '  sa ix  time modern de ta i led  so i l  m3ps arid 

one foot interval  contour maps a re  needed to optimize the coinpatability 

between future  land developnients and the natural land drainage pat terns .  

The remaining flood plains  a n d  flood prone zones of the t i da l  creeks and 

the shores of Lemn Bay should be protected from future  conventional land 

development a c t i v i t i e s .  These a reas ,  par t icu la r ly  along the creeks,  a r e  c r i  t i -  

cal t o  maintaining the water qua l i ty  in the creeks. A t  the  same time they 

are  important wi ld l i fe  habi ta ts  and are  ideal "open space" areas.  On each 

creek there  are  areas whose uplands should be preserved for  parks and "green 

be l t s" .  



Circur~istantial evidence strongly indicates  t h a t  the  confined aqui fe r  

which i s  the local source of h i g h  qua l i ty  well water i s  recharyed by local  

surface and ground water. Thus i t  i s  imperative t h a t  the  water crop and 

ground water recharge water use budgets be studied in de t a i l  t o  determine 

the  r e l a t i ve  contributions to  the  water budget by natural  surface water 

percolation in  each creek basin and by the  through-house and i r r i g a t i o n  

water pumped from the several well f i e l d s .  

The twelve "hot spot" areas of non-point source pol lut ion i den t i f i ed  

in t h i s  study i l l u s t r a t e  t h a t  pol lut ion of surface waters by ons i t e  wastewater 

systems i s  only one elenlent in the  overall  non-point source pol lut ion problem. 

Perhaps the dominant pol lutant  in the area has been, and i s ,  s i l t .  Never- 

t he l e s s ,  ons i t e  wastewater systcrns cons t i tu te  a recognizeable source of 

pollution irl the  area .  ,Accordingly, tii? following reco;li;l~endations a r e  i n  

order:  

1 .  On s i t e  inspection of a l l  s ep t i c  tank systems constructed before 

1972 t o  detenliine which systems nlay n o t  be functioning properly 

due t o  improper s i t i n g ,  i n s t a l l a t i on  o r  maintenance. 

2. Dye t r ace r  s tudies  of s ep t i c  tanks on proper t ies  adjoining 

open waters on  a neighborhood basis.  

3 .  Inspection and dye t r a c e r  s tud ies  of a l l  s ep t i c  tank systems 

i n  f i l l e d  land near open waters. 

4.  An inventory of ons i t e  wastewater systems of multiple housing 

uni ts  ( i . e . ,  condominiums, motels, mobile home parks and t r a i l e r  

parks) t o  determine where peak, seasonal population uses may 

exceed the  design capacity of individual s e p t i c  tank and 

package plant  systems. 



5. Future water  q u a l i t y  i;:onit3ring programs i n  t h e  a r e a  should 

inc lude  t h e  fo l lo>, ing  e l c x e n t s  : f e c a l  col i formlfeca l  s t r ep tococcus  

r a t i o s ,  phytoplariktori co1i:position and d i v e r s i t y ,  o rgan ic  carbon 

and chenrical oxycen dei;lands. I n  a d d i t i o n ,  a p p r o p r i a t e l y  s i t e d  

s t ream f l o k ~  gauges, a network o f  ground c a t e r  monitoring r :el ls ,  

and a modern meteoroloyical  s t a t i o n  a r e  needed f o r  t h e  a r e a .  

If t h e  populat ion i n  t h e  Englewood Water D i s t r i c t  surrounding Lerfion Bay 

cont inues  t o  i n c r e a s e ,  t h e  p resen t  day land zoning, land p l a t t i n g ,  and land 

use p r a c t i c e s  w i l l  cont inue  t o  inc rezse  t h e  wasteloads e n t e r i n g  t h e  Bay 

unless  t h e  c o n s t r a i n t s  o f  t h e  na tura l  systems in t h e  reg ions  a r e  thoroughly 

understood by landowners,  developers  a n d  t h e  p u b l i c ' s  pe rmi t t i ng  agenc ie s .  

A l t e r n a t i v e s  t o  ccnventional  l a c 6  use ,  i.!ater use and wastevlater d i sposa l  

p r a c t i c e s  deserve s e r i o u s  c c n s i d e r a t i o n  i n  o r d s r  t o  improv? t h e  q u a l i t y  of 

t h e  r ~ a t e r s  o f  Leiron 9ay and i t s  t r i b u t a r i e s  and ttic q u a l i t y  o f  l i f e  i n  t h e  

con:olunities of  t h e  Englewood l!ater D i s t r i c t .  


