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INTROOUCTION 

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

apparent decline i n  water quali ty and fishing 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 s h  k i l l s  and Winter-Spring blooms of 

blue green algae have caused public concern as have wet season periodic 

reports of col iform/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 a1 so experienced a steady increaz  in resident and 

t o u r i s t  populations. These and other environmental concerns fo r  human health,  

safety and welfare led t o  the inclusion of the Lemn Ba;. Area in the  SWFRPC 

208 Water Qua1 i ty Study Program. 

The overall concerns, goals and p r io r i t i e s  fo r  t he  Lemon Bay Complex 

pwt of the  regional 208 Program were sumnarized i n  the Basin I P r io 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 exis t ing informa- 

t ion and water qua1 i t y  problems by SWFRPC consultants. 

The potential environmental hazards of malfunctioning ons i te  wastewater 

systems caused by improper ins ta l la t ion  and mintenance, 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 sep t ic  tanks and the i r  non-point source contributions t o  nutr ient  

and pol lutant  loading and lowered water quali ty i n  the receiving waters of 

the  Lemn Bay area. In addition, upland runoff and surface-subsurf ace drainage 

patterns were t o  be examined for  the i r  contribution to the wasteload entering 

the receiving waters. Finally, the wasteload budget and transport  f o r  the  

en t i r e  area were t o  be determined. However, the or iginal ly  over-designed 

water qual i ty  study was underfunded and had to  be redesigned several times 



before and during the  study proper as additional f ac t s  and concerns became 

known. The work scope of the  study i s  outlined in Appendix A. 

In the  following sections of t h i s  report ,  we have col la ted and sumarized 

a variety of information on the  exis t ing and h i s to r ica l  environmental con- 

di t ions  in the  Lemon Bay Areq. fu ture . t rends 'a re  in'clucled.' . The various en- 

vironmental parameters associated w i t h  non-point sources of nutr ients  and 

pollutants are discussed. Finally, recomnendations and topics fo r  fu r ther  

consideration and study are suggested for  onsi te  wastewater systems, land 

uses, and regional planning. 

While most of the information presented in t h i s  report was gleaned from 

reports by loca l ,  regional, and s t a t e  agencies and t h e i r  consultants, we will 

not review such reports.  Rather our plan i s  t o  u t i l i z e  these and other data 

t o  develop a baseline analysis of exis t ing non-point pollution sources, land 

use, and water qual i ty .  This analysis includes the following: geographical 

se t t ing ,  climate, physical features,  demographic and land use overviews, a 

synopsis of exist ing water quali ty and hydrographic information, the 208 

Water Quality Study, and recomnendations. 



GEOGRAPHICAL SETTING 

The general location of the  Lemon Bay 208 Complex i s  shown in Figures 1 

and 2 ,  and Maps b&iI She Complex includes the following coastal Sarasota seg- 
I 

ments: Segment 1-3, Lemon Bay; Segment 1-9, Gottfried Creek drainage basin; 

Segment 1-2, Ainger and Oyster Creek drainage basins; and Segment 1-8, Buck 

Creek drainage basin. The Forked Creek basin a t  the northern end of Lemon 
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Bay was not included because a t idal  current study in 1974 reported t h a t  

t ida l  nodes occurred south of Forked Creek and a t  Palm Island C u t  (The 
I 
I 
i 

Narrows) a t  the  southern end of the  Bay. 1 
I 

Lemon Bay i s  a 15 mile long narrow embayment separated from the Gulf of 1 
Mexico by two barr ier  islands,  Manasota Key and Knight Island. I t  i s  d i rec t ly  1 

! 

connected t o  the  Gulf of Mexico by Stump Pass between these islands. Secondary 

connections with the  Gulf are via Placida Harbor and Gasparilla Pass t o  the 

south and the Venice By-Pass Canal of the Intracoastal Waterway to  the north. 

Historically there were three additional passes in the  Lemn Bay area - 
Blind Pass on Manasota Key; Bocil l ia Pass between Knight and Don Pedro Island, 

and L i t t l e  Gasparilla Pass between Don Pedro and L i t t l e  Gasparilla Island. 

Over the  l a s t  100 years the uplands bordering the Bay evolved into  sev- 

eral  unincorporated comnuni t i e s  - Engl ewood, Grove City, and Engl ewood Beach. 

In addition scat tered resorts  and homes occur only on the margins of the Bay 

and i t s  t r i bu t a r i e s .  Although s t i l l  unincorporated w i t h  the  north half in 

Sarasota County and the southern half i n  Charlotte County, the Englewood- 

Lemon Bay area has a degree of geographic cohesiveness because of the  quasi- 

governmental u n i t ,  the Eriglewood Water Dis t r ic t  (END). The area serviced 

by the EWD (Figure 3)  w i t h  few exceptions encompasses the developed areas 

w i t h i n  the Lemon Bay Complex. In addition to the  END, the Englewood Chamber 

of Commerce and various c iv ic  groups have played key ~ l e S  in maintaining 



Figure 1. Lemon Bay Complex of '208' study segments(1-2, 1-3, 1-8, 1-9).  



Figure 2. Location of "208" study sesments (1-2, 1-3, 1-8, 1-9) 
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composing Uemon Bay Complex study area. 





i t  as a s ingle  community. 

History. 

Early in the study we realized tha t  the or igins  of the  present water 

qual i ty  problems and concerns in the  Lemon Bay area had a history of over 

100 years of changing land use practices.  In order t o  give the  present 

day s i tua t ion  in proper perspective we have summarized some of the h i s to r i -  

cal events i n  Table 1 .  

The archeological s i t e s  of the pre-modern settlements in the area a re  

located on re la t ively  high ground on promitories on the eastern shore of 

Lemon Bay and near the  mouths of Gottfr ied,  Ainger, and Buck Creeks. The 

only modern settlements a re  also located on re la t ive ly  high ground w i t h  

well drained s o i l s  in Englewood and Grove City. However, since the  1940's 

building and ear th  moving technologies have allowed the original  communities 

t o  extend in to  areas t h a t  were once less  sui table  fo r  homesites. 

With the  ear ly  modern settlements in the 1850's came the f i r s t  "woods 

cows" and razorback hogs whose increasing numbers contributed t o  changes in 

the  nutr ient  and sediment budgets of the creeks. During the  1880's a major 

f ishing industry developed along the  waterfront of Lemn Bay and inland 

agricultural  a c t i v i t i e s  increased. Following the c lear  cut t ing of the pine 

f l a t  woods on the  Cape Haze Peninsula by the Manasota Lumber Company and 

other lumber companies in the ear ly  19001s, the uplands became open range 

land fo r  c a t t l e  u n t i l  1948 when the  Fence Law was enacted. 

The combination of c lear  cutt ing and c a t t l e  contributed t h e i r  share t o  

the nutrient-pollutant and sediment loads of the creeks and Bay. Although 

the  actual numbers of c a t t l e  are not known, i t  i s  in teres t ing t o  note t ha t  

between 20 and 35 acres are required per s tee r  on unimproved pasture land i n  

t h i s  area and tha t  the  150 gms sol id  waste per day of one s t e e r  i s  equivalent 



Date 

Table 1 . H i s t o r i c a l  sketch of c e r t a i n  events  leading  
t o  present  day land use and water  q u a l i t y  
condit ions i n  the  Lemon Bay area .  

Event Estimated Resident 
Population 

F i r s t  s e t t l e r s  br ing "woods cows" and r azo r  
back hogs 

Woods cows in herds roam Englewood area.  

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

Goff family r a i sed  r i c e  i n  slough a t  head waters 
of  Oyster Creek. 

Hamilton Disston purchased 600 ac res  o f  Grove Ci ty  
a rea  f o r  25$/acre. Subsequently land went through 
e i g h t  d i f f e r e n t  owners. 

January f r eeze  one of  the  worst known. 

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

Lemon Bay Company f i l e d  a p l a t  f o r  town of Englewood. 
2000 ac res ,  24 c i t y  blocks and 96 ten ac re  "grove" 
l o t s .  Resident ial  l o t s  were 1 ac re  (two c i t y  l o t s ) .  
Before t h i s , a r e a  ca l l ed  Vineland. 

Summer ra iny  season,  ground between Englewood and 
Venice covered with water ,  e spec ia l ly  i n  t h e  a rea  
c a l l  ed Woodmere. 

June, 14 days o f  r a i n ,  Myakka River was 10 f e e t  higher  
than ever recorded, high water  1 ine  on t r e e s  10-20 
f e e t  above ground. 

Englewood had a small sawmill and turpent ine  s t i l l s .  

Englewood road (S.R. 775) t o  Sarasota b u i l t  with 
loca l  rock from Deer (Go t t f r i ed )  Creek used on t h e  
34 milelong road. 
Manasota Lumber Company es tab l i shed  a mil 1 town near  
junct ion o f  S.R. 775 and U.S. 41 and c l e a r  c u t  t h e  
pine f l a t  woods o f  Cape Haze peninsula. 

In t h e  hurr icane of  t h a t  year  t h e  water i n  Lemon Bay 
reached t h e  second s t o r y  of the present-day Tate 
Buchanan House and flooded f o r  blocks inland 

Hurricane-storm resu l t ed  i n  extensive flooding. 

Englewood incorporated as  a 13  square mile t r a c t ,  
12 miles  o f  water  frontage of  which 4 miles were 
on Gulf 

The Tamiami Tra i l  (Highway 311) passed through 
Engl ewood. 

Sources: Josephine 0. Cortes. 1976. The History of  Early Englewood. 
Mr. Beryl Chadwick, Englewood, Dr. Stewart Springer ,  
Placida.  Newspaper a r t i c l e s  on f i l e  in  public  l i b r a r i e s  
of Grove City and Englewood. 



Date Event Estimated Resident 
Population 

The deforested Cape Haze Peninsula became open 
range c a t t l e  land. Tamiami Trail (U.S. 41) re- 
routed t o  by-pass Englewood. 

Local red t i de  w i t h  thousands of f i sh  washed 
ashore in Englewood. 

Grove City, over 1000 acres acquired by Grove 
City Land Realty Corp, Samuel Spinosa, President. 
Between then and ear ly  19501s, small l o t s  (many 
with 30 foot  frontage) were consolidated and the  
whole area was replatted i n t o  100 x 100 foot  
l o t s .  

Florida Fence Law abolished open range land. 

West Branch of Gottfried Creek w i t h  drainage 
ditch as f a r  as S.R. 775. Subsequently the sloughs 
of north and eas t  branch linked t o  creek by 
drainage ditches.  

Sloughs a t  head waters of Ainger Creek connected 
by drainage ditch.  Subsequently a drainage 
ditch linked sloughs of Buck Creek basin t o  
Ainger Creek. 

E. Vanderbilt purchased 54 mile square t r a c t  
(35,000 acres)  on Cape Haze peninsula. 

E. Vanderbilt opened Two V Ranch with 1,000 
ce r t i f i ed  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 lso  purchased land along Lemon Bay 
(Cape Haze) and on Manasota Key. He and his  
family were instrumental in promoting the area 
fo r  seasonal residents.  
Residential r e s t r i c t r i c t i ons  placed on develop- 
ment in Grove City. 
Following t h i s  year canals and e l e c t r i c  l i gh 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 Dis t r ic t  and central water 
established.  

Intracoastal waterway dredge and dredge spoil 
placed on mangrove islands,  submerged grass f l a t s ,  
fr inge mangrove shores and uplands the length of 
Bay. Residents determined not t o  have spoil 
islands in the Bay b u t  willingly accepted spoil 
on submerged lands adjacent to shores. 



Date Event 

1964 Paul son Point (Furbeck's Point) ,  Englewood, 
s i t e  of Indian Mounds. Ciked and f i l l e d  
with dredged spoi l .  

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

In the  Manasota Key section south of Manasota Key 
Bridge a dike of spoil parallel  to Waterway outlined 
proposed future shoreline of the Key an area of 
grass f l a t  t o  be f i l l e d  with spoil thereby doubling 
the width of the Key. 

1965(?) Venice C u t  opened l inking the  waters of Lemon Bay 
w i t h  Roberts Bay and  Venice Pass. The r e s u l t  was a 
marked change in t idal  circulation and seasonal 
s a l i n i t y  gradients in upper Lemon Bay. 

1965-67 Rotunda West began to  be developed intercepting Buck 
Creek and Canal Creek drainage basin systems. 

1968 Buck Creek and west branch of Canal Creek intercepted 
by a s e  ment of pro osed c i rcu la r  canal with overflow 
wiers p 4 aced on eacl  creek. 

1969 

Rotunda West Circular Canal o r  River par t i a l ly  
completed. 

Oyster Creek channelized between S.R. 45A (776) and 
Sarasota Charlotte County l ine  with drainage basin 
north of county l i ne  intercepted by an east-west 
canal and sooil dike. 

Gasparilla Pines Go1 f Course intercepted Lemon Creek 
drainage basin eas t  of S.R. 775. Control wier and 
dike across creek just eas t  of S.R. 775. 

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

Cape Cave Corporation received D.E.R. permit t o  dike 
Buck Creek and construct two retention ponds and 
grassy f i l t e r s  in pine flatwoods along Buck C r e ~ k ,  
west of Rotunda West. 

10 
Estimated Resident 
Population 



to the  wastes of 16 people (Wadleigh, 1967). Furthermore, the amount of 

nutr ients  produced per cow per year i s  estimated a t  17.6 kilograms to ta l  

phosphorous and 57.5 kilograms tota l  nitrogen (Omernik, 1976). In 1961 a 

she l l f i sh  survey report (Woodburn, 1962) noted t h a t  the productivity of 

comnercial clams had been declining fo r  15 years because of s i l t a t i o n .  By 

the ear ly  1960's non-urban land use practices in the watersheds of the  

creeks had already colored, i f  not a l tered the  waters of the Bay. 

Wi th  the mid 1960's the  or iginal ly  hoped fo r  progress i n  the  area began 

to  intensify both on the  uplands and in the Bay. The dredging of the  Intra- 

coastal Waterway and the  ensuing runoff from the non-confined spoil  areas 

contributed t h e i r  share of s i l t .  The opening of the Venice By Pass Canal 

a l tered the  t ida l  flow regimes and the  his tor ical  seasonal s a l i n i t y  patterns 

in  the northern par t  of the  Bay - patterns t ha t  were essent ia l  t o  the fame 

of the Lemon Bay oyster.  However, the a l tered t ida l  regimes in Lemon Bay 

north of Forked Creek may have relieved the central  region of Lemon Bay of 

certain water qual i ty  problems caused by upland developments and wastewater 

practices i n  the Alligator Creek basin. 

The settlement of the eastern side of Lemon Bay was accompanied by 

a l te ra t ions  in surface drainage patterns by roads and drainage ditches. The 

ear ly  roads and t r a i l s  depicted on pre 1940 maps tended t o  r u n  along drainage 

and subdrainage basin ridge l ines .  After World War I1 more and more roads 

transected par ts  of the creek drainage basins. The his tor ical  flood plains 

in the  pastured areas of Gottfried, Ainger, and Oyster Creeks were pa r t i a l l y  

channelized by drainage ditches. More recently the  his tor ical  flood plains 

of Lemon, Buck, Oyster, and Ainger Creeks are being eliminated by urban land 

development. These a l te ra t ions  and the lesse r  drainage and f i l l i n g  a c t i v i t i e s  

associated with minor land developments have contributed t o  the nutr ient-  



-sediment load of Lemon Bay and i t s  t r i bu t a r i e s ;  par t icular ly  during the 

period of construction when surface and subsurface soi l  horizons were 

exposed to  rains and surface runoff. 

The f inal  chapter involves the changes in the original shorelines. Al- 

though Lemon Bay has been spared the water quali ty consequences of dead end 

finger canals along i t s  shores, the Charlotte County sections of Gottfried,  

Ainger, and Oyster Creeks have not. Most of the f inger  canals on these 

creeks were constructed in the 1960's before people were aware of t h e i r  

impact on water quali ty.  

In conclusion, while onsite wastewater systems i n  the Lemon Bay have 

contributed to  the wasteload of the Bay and i t s  t r i bu t a r i e s ,  these systems 

have been preceded and accompanied by an array of other non-point sources of 

nutrients and pollutants. 

Present Geography and Land Uses. 

The Lemon Bay Complex has several geographical areas other than the 208 

Sarasota coastal segments and the t idal  creek drainage basins. In order t o  

or ien t  the reader these geographical areas are described below. Land use 

- patterns are detailed elsewhere i n  t h i s  report. Map IV shows the names and 

locations of the major geographic features and s i t e s .  

Manasota Key. The Key i s  a long narrow peninsula separating the northern 

three-fourths of Lemon Bay from the Gulf of Mexico. The south end of the Key 

i s  a t  Stump Pass. The southernmost one and one-half mile section of the Key 

i s  an undeveloped State park. From the north end of the Park a two lane road 

runs northward up  the middle of the Key past Manasota Bridge. The Charlotte 

County end of the  Key i s  wide enough to  allow the development of secondary 

roads and multi-family resort  and apartment units. Over 60% of the developed 

land i s  residential  land. A small business center i s  located in Englewood 



Beach a t  the  junction of SR 776 and Beach Road. North of the  county l i n e  

large single family residential  l o t s  prevail .  Many of these properties ex- 

tend from the Gulf t o  Bay with the homes located i n  the  higher land west 

of Manasota Key Road. 

In addition t o  the  undeveloped l o t s  north of Englewood Beach proper, 

there are three county parks on the Key a t  Englewood Beach, Blind Pass, and 

Manasota Key Bridge. 

Kniqht Island and Thornton Key. These keys form part  of a bar r ie r  island 

system south of Stump Pass. A t  the  present, Thornton Key i s  undeveloped and 

Knight Island has only a few single family uni ts .  However, development plans 

f o r  res ident ia l  units  on both islands are under way. 

Englewood. The town of Englewood proper may be considered t ha t  area 

bounded by Lemon Bay on the  west and Gottfried Creek on the  eas t .  This area 

corresponds t o  the EWD Subdistr icts  6 ,  7 ,  and 8 (Figure 3 ) .  The area i s  

divided in to  NE,  SE, NW and SW quarters by SR 775 and 777. Commercial develop- 

ment i s  located along both of these roads. The remainder of the developed 

sections of t he  town includes single family res ident ia l  un i t s ,  several t r a i l e r 1  

mobile home parks, churches, and one school. 

EWD Subdis t r ic t  5. The developed sections of t h i s  area (Figure 3 )  are  

located along Gottfried Creek and Ainger Creek in the delta-shaped upland 

area between the  creeks. Comnercial s t r i p  development occurs along SRs 776 

and 775 a t  the  southern end of the  area. Elsewhere single family developmental 

units  prevail in the area between the two creeks north t o  SR 777. 

The r e s t  of the land area in Subdistr ict  5 consists  of former unimproved 

and improved pasture land tha t  i s  i n  the planning stages of urban development. 

However, f o r  the  present these lands which include sections of the upper 

reaches of Gottfried, Ainger, and Oyster Creeks are designated open land 



since most of the area i s  not pla t ted.  

The eastern boundary of Subdis t r ic t  5 forms a def in i t ive  human geo- 

graphic boundary separating the present and future land development in the 

Englewood area from the pla t ted land developments of Rotunda (Cape Cave 

Corp.) and General Development Corporation's Myakka Estates i n  Sarasota 

County and t h e i r  t r a c t  developments north and south of SR 776 in Charlotte 

County. 

EWD Subdistr ict  3. This small area between Ainger and Oyster Creeks 

(Figure 3) i s  transected by SR 775 w i t h  i t s  commercial s t r i p .  The developed 

land consists  of single family residential  uni ts ,  a church and a junior high 

school. Interestingly,  more than 80% of t h i s  area i s  undeveloped. The only 

waterfront development i s  located on two pre 1950 end canals on Ainger Creek. 

EWD Subdis t r ic t  4.  This i s  a t r iangular  shaped area (Figure 3)  bounded 

by Ainger Creek on the west, undeveloped lands of Subdis t r ic t  5 on the ea s t ,  

and Subdis t r ic t  3 on the south. The area i s  traversed by SR 776 with i t s  

comnercial s t r i p .  A few small l i gh t  industries occur in the San Casa Road 

area south of SR 776. From SR 776 north t o  the county l i n e  most of the  area 

consis ts  of s ingle  family and mobile home park units  i n  the  uplandsand the 

deadend canals off  of Ainger Creek. South of SR 776 additional s ingle  family 

and mobile home park units  occupy most of the exis t ing pla t ted land.  s small 
area of unplatted, undeveloped land ex is t s  between SR 776 and Oyster Creek; 

the  remaining undeveloped land in t h i s  subdis t r ic t  occurs n o r t h  of the 

county l ine .  

Grove City, EWD Subdistr ict  2. This area i s  bounded by Lemon Bay on the 

west, Oyster Creek on the north, and the  wetlands of the  south branch of 

Oyster Creek on the east .  Nearly a l l  of  the en t i re  area except fo r  the  com- 

mercial s t r i p  along SR 775 has been platted fo r  s ingle  family units .  A t  the 



present time l e s s  than 50% of the  pla t ted land i s  developed. 

Placida Church. EWO Subdistr ict  1 .  This area i s  bounded by Buck Creek 

on the  south and Rotunda on the east .  A t  the present time about 50% of the  

area i s  platted and has secondary roads. Less than 50% of the  pla t ted area 

i s  developed. 

Buck Creek. Lemon Creek Area. This small area bounded by Lemon Bay on 

the west and Rotunda on the  eas t  i s  undeveloped except f o r  the  following: 

Gasparilla Pines Golf Course eas t  of SR 775, a small f inger  canal develop- 

ment, a t  the  mouth of Lemon Creek and a marina on Lemon Bay south of Lemon 

Creek. 

The Englewood Water Dis t r ic t .  The Englewood Water Dis t r ic t  encompasses 

approximately 7,040 acres which include the Forked Creek drainage basin. 

Within t h i s  area there i s  an estimated population of 16,000 t o  18,880 

residents.  Tourists v i s i t  the  area mainly between January and April. Of 

the  resident population an undetermined number a re  not in residence between 

June and September. 

The wastewater f a c i l i t i e s  servicing t h i s  population consis t  of twenty- 

two onsi te  package plants and onsi te  sept ic  tank systems. Since the majority 

of the  population i s  serviced by sept ic  tank systems, the geographic d i s -  

t r ibut ion and location re la t ive  t o  seasonal watertables, ground water grad- 

i en t s  and proximity t o  bodies of water of the  sep t ic  tanks systems a r e  

important elements in assessing t h e i r  roles as non-point sources of pollution. 

However, any objective assessment of the impact of sept ic  tank systems on 

water qual i ty  i n  the Lemn Bay area should include a deta i led analysis of 

individual systems including the i r  ins ta l la t ion  and maintenance, 



With respect to non-point sources of pollution the most important 

C climatic factors are  precipitation and evapotranspiration. The l a t t e r  i s  

affected by wind, re la t ive  humidity and temperature. These factors ,  in 

t t u r n ,  are  involved d i rec t ly  and indirectly w i t h  the volume of water tha t  

enters the  Bay and i t s  t r ibu ta r ies  via run-off and groundwater movements. 

Figure p out l ines  the complexities of these relationships.  

A casual review of various environmental and planning reports indicates 

that  the "normally pleasant" subtropical climate in  the Lemn Bay area i s  

a major fac tor  i n  a t t rac t ing  re t i rees  and tour i s t s  to  the area. However, 

c loser  examination of monthly and yearly climate data shows tha t  the 

b "normally pleasant" summaries a r e  punctuated with "unpleasant" short-term 

events ( i  . e . ,  winter freezes, subtropical storms and occasional intense dry 

season rains)  t ha t  a f fec t  both the water quali ty of the receiving waters 

C and the hydrological cycles in the area. Thus land planning and evaluation 

programs will have t o  incorporate more and more the 1. in  5 ,  10, 25, 50 and 

100 year climatic events for  the area. 

In addition to  o f f i c i a l  weather s ta t ion records from Sarasota and Punta 

Gorda, the Lemon Bay area i s  fortunate to  have several unofficial weather 

s ta t ions  tha t  have recorded daily temperature and rainfal l  fo r  various 

lengths of time. These weather s ta t ions  which will play increasingly 

important roles in  future local climate and land use run-off studies are  

C as follows: 

Englewood Water Dis t r ic t  Water Plant, west s ide of Gottfried Creek. 

rain gauge and daily records since 1972 



P R E C I P I T A T I O N  EVAP0RATIO:I 

n a t u r a l  

m a n  - made abs t rac t i ons  and uses 

- - - r e s u l t i n g  d is turbances o r  changes 

F igure  4 .  S i m p l i f i e d  scheme i l l u s t r a t i n g  man's i n t e r a c t i o n  w i t h  water 
sources and resources o f  Lemon Bay. 

Adapted from: Fa1 kenmark, 1977. 



Mr. Parmalee, The Englewood Weather Man, ea s t  s ide  of Gottfried Creek, 

rain gauge and maximum/minimum thermometer since 1964 

Cape Haze Water Plant Rotunda, weekly rain gauge records 

Mr. Norman Thomas, Englewood Beach, recording temperature 

gauge and rain gauge 

Mr. Robert Murphy, Englewood Beach, non-recording anemometer. 

Precipi ta t ion.  Although the  average ra infa l l  f o r  the Lemon Bay area i s  

approximately 50 inches, Figure - 5 shows t h a t  the  t o t a l  annual ra infa l l  

from 1967 to  1976 has varied from 42 to  90 inches. This f igure  a lso shows 

tha t  heavy rains accompanying cold f ronts  occur during the  "dry season" 

months of November, January and March. 

The ra infa l l  patterns for  the Lemon Bay area d i f f e r  from those of 

nearby North Port Charlotte and the Punta Gorda Areas (Figure L). 

Furthermore, the END water plant dai ly  ra infal l  records show tha t  daily 

ra infal l  events have been dif ferent  fo r  each month fo r  the  years 1972-1976. 

The water plant records a lso reveal t h a t  marked fluctuations in the amounts 

of water pumped by the  plant are correlated w i t h  r a in fa l l  events. Figure 7 

i l l u s t r a t e s  these fluctuations for 1976. The ra infal l  pattern fo r  t h i s  

par t i cu la r  year d i f f e r s  considerably from the average monthly sumnariec. To 

fur ther  i l l u s t r a t e  the  uniqueness of ra infal l  events in  the  l a s t  4 years we 

have graphed in Figure L t h e  number of days having ra infa l l  greater than 

0.9 inches. This graph shows tha t  the  majority of excessive rains have 

occurred between June and October when the res ident- tour is t  population and 

household water consumption are the lowest fo r  the year. Thus ra infal l  

intensity-duration-frequency curves m y  have to be developed for  the  Lemon 

Bay area i f  such curves are to be used in land use-run-off equations. 



Figure 5 Mean annual r a i n f a l l  i n  Englerrood, FL, from 1967 t o  1976. Mean 
monthly r a i n f i l l  over t h a t  ten year per iod  i s  i nd i ca ted  by heavy 
ho r i zon ta l  l i n e ;  maxim and minima f o r  each month du r ing  t h a t  
ten  year  per iod  are i nd i ca ted  by the  bars extending above and 
below the  means. Data from: M r .  O l i n  Parmalee, Englewood, FL. 

. 
ENGLEWOOD RAIN FAL L 

Monthly mean, maxl mum, &rnlnlmum 
1967-1 9'76 TOTAL 

2G- 

15- 

10- 

5- 

inches 

J F M A M J J A S O N D  
w n t h s  

. 

- 

I 

976 



MONTHLY & ANNUAL RAINFALL 

NCRTH PORT CHAAI  I T T E  
4 5 7 . 5 8 1 . 5 1  - 57.36 1 6 0.6 3 55.:4 

2 I I I 

F i g u r e  6. Monthly ( b a r s )  and annual ( i n  inches a t  top o f  columns) r a i n -  
f a l l  i n  Englewood, Punta Gorda, N o r t h  P o r t  C h a r l o t t e  and P o r t  
C h a r l o t t e ,  1965 t o  1969. Englewood d a t a  from Mr;  O l i n  
Parmalee. Other  da ta  from: S u t c l i f f e ,  H . ,  1973,  Appra isa l  
o f  t h e  Water Resources o f  C h a r l o t t e  Co., U.S.G.S. 



Figure 8. Sununary of number o f  days of r a i n f a l l  greater  
than 0.9 inches f o r  the  years 1973 t o  1976. 
From: EWD Water P lan t  Records. 
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Periods of excessive sumner rain have caused and continue to cause 

local flooding in topographic depressions. Such periods of rain also 

r e su l t  in elevated ground water tables t o  above the  ground surface i n  such 

depressions. However, both flooding and elevated ground water tables  have 

been reduced by drainage ditch networks in recent years. Most of these 

networks in the  Lemon Bay area consist  of vegetated swales. Field obser- 

vations during the summer of 1977 indicate t ha t  standing water in the  

ditches i s  ra re  except i n  low places and where the ditches a re  improperly 

graded. 

Even though the  Lemon Bay 208 Complex i s  a small geographical area,  

not a l l  of the  area experiences the same amount of ra infa l l  in a par t i cu la r  

24-hour period. This i s  par t icular ly  t rue  i n  the  sumner when the ra infa l l  

i s  from convective showers t ha t  produce more than 1.0 inches of rain and 

have sharp rain gradients. In such storms the ra infa l l  decreases t o  one- 

half  the core maximum w i t h i n  2 miles of the core 's  center ,  implying a mean 

rain gradient of 0.5 percent of the rain f a l l s  in 10 t o  20 percent of the 

time fo r  a ra infa l l  event. About 50 percent of the  rain volume i s  contained 

in 10 t o  20 percent of the ra infal l  area (Woodley, e t  a1, 1974). A t  the 

present time there i s  no information on the local d i s t r ibu t ion  of ra infa l l  

events in the  Lemon Bay area. 

Rainfall events also contribute variable amounts of nutr ients  e i t he r  

d i rec t ly  or  indirect ly  t o  the land and water surfaces. Although t h i s  con- 

t r ibut ion has not been studied in the Lemn Bay area; a number of s tudies  

indicate tha t  ra infal l  could be an important source of nutr ients  and pollu- 

tants .  Significant amounts of ammonia, n i t r a t e  and phosphate inputs from 

ra infa l l  have been reported for  other areas ( i . e . ,  Brezonik e t  a l ,  1969; 

Federico, 1977; Reimold and Oaeber, 1969; Turner, 1972; Denmead e t  a1, 1974; 



Haines, 1976; and Gasser, 1975). In a preliminary study of nutr ient  content 

in rainwater in northern Sarasota County, Gasser found tha t  rainwater from 

single  rain events in August 1975 contained 20-80 ugll to ta l  phosphorous, 

11-20 ug/1 n i t r i t e ,  80-260 ugll n i t r a t e ,  and 100 t o  210 1 ammonia. 

In addition t o  dissolved nutrients rain events a lso  scavenge sub- 

microscopic aerosols and par t ic les  present in the  a i r  ( i  .e . ,  Sievering, 

1976). Finally, nutr ients  and pollutants deposited on surfaces of veget- 

ation through ra infal l  and dry f a l l  out may be concentrated and carried t o  

ground via rainwash and through f a l l  through the vegetation ( i . e . ,  Reiners, 

1972). 

These sources of nutrient  inputs might be miniscule in the  Lemon Bay 

area were i t  not f o r  the f ac t  that  the land use practices on the  Cape Haze 

Peninsula have included large t r ac t s  of unimproved and improved pasture 

land and since the l a t e  1960's extensive urban land developments have 

exposed hundreds of acres of bare ground. The wind erodabi l i ty  of the bare 

s o i l s  in such areas i s  considerable (Table 6). In addit ion,  the prevail-  

ing winds are frequently from the eas t  (Figure %). Thus dry f a l l  out and 

precipitat ion may contribute s ignif icant ly  t o  the  wasteload of Lemon Bay. 

Short Term Climatic Events. . 

There a re  two shor t  term climatic events t h a t  a f f ec t  the water qual i ty  

of Lemon Bay and i t s  t r ibu ta r ies  - hurricanes and winter freezes. 

Hurricanes. The hurricanes t ha t  have passed w i t h i n  100 miles of Lemon 

Bay are  l i s t e d  in Table 1. Of the twenty-nine known hurricanes o r  sub- 

tropical  storms fourteen were c lass i f ied  as being of hurricane intensi ty .  

The re la t ive  frequency of hurricanes in the area fo r  the period 1900-1976 

i s  1 in 5 years. The re la t ive  frequency for  hurricanes and tropical  d is-  

turbances combined i s  1 in 2.5 years. 
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Figureg. The percentage of time and velocity tha t  the  winds blow from 
d i f fe ren t  directions in the offshore, shore, and Tampa areas.  

From: Department of the Army, Corps of Engineers, 1976. 
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TABLE 2. 

CHRONOLOGICAL LIST OF HURRICANES PASSING WITHIN 

100 MILES OF STUMP PASS SINCE 1900 

from: Reynolds, 1976. 

1 9 0 0  S e p t e m b e r  5 - 7  1 9 3 6  J u l y  2 7 -  A u g u s t  1  

1 9 0 1  A u g u s t  1 0 - 1 7  1941  O c t o b e r  4 - 1 2  
D i r e c t  H i t  

1 9 0 3  S e p t e m b e r  1 0 - 1 6  
1 9 4 4  O c t o b e r  1 3 - 2 1  

1 9 1 0  O c t o b e r  1 1 - 1 3  
D i r e c t  H i t  1945  S e p t e m b e r  1 5 - 2 0  

1 9 1 1  A u g u s t  9 - 1 4  1 9 4 6  O c t o b e r  7 - 9  

1912  S e p t e m b e r  1  i - 2 3  1947  S e p t e m b e r  1 1 - 1 9  

1 9 1 5  S e p t e m b e r  4  1 9 4 8  S e p t e m b e r  1 9 - 2 5  

1 9 2 1  O c t o b e r  2 1 - 3 1  1 9 5 0  S e p t e m b e r  1 - 7  

1 9 2 5  November  1  1950  O c t o b e r  1 5 - 1 9  

1 9 2 6  S e p t e m b e r  6 - 2 2  1951 S e p t e m b e r  30-  O c t o b e r  7  
D i r e c t  H i t  D i r e c t  H i t  

1 9 2 8  S e p t e m b e r  16 -22  1953  O c t o b e r  8 - 1 0  
D i r e c t  H i t  

1 9 2 9  S e p t e m b e r  22-  O c t o b e r  4  
1 9 6 0  S e p t e m b e r  3 - 1 3  

1 9 3 2  A u g u s t  24-  Sep tember  4  
1966  J u n e  4 -14  

1 9 3 3  J u l y  2 5 -  A u g u s t  4  
1972  J u n e  1 5 - 2 2  

1 9 3 5  A u g u s t  3 1 -  S e p t e m b e r  8  

S o u r c e s :  S t o r m  T i d e s  i n  F l o r i d a  as  R e l a t e d  t o  C o a s t a l  T O D O -  
r a  h . B u l l e t i n  N .  109 ,  F l o r i d a  E n g i n e e r i n g  a n d  

m r i a l  E x p e r i m e n t  S t a t i o n .  

H u r r i c a n e  E x p e r i e n c e  L s v e l s  o f  C o a s t a l  C o u n t y  
P o p u l a t i o n s ,  N a t i o n a l  O c e a n i c  a n d  A t m o s p n e r i c  Admin -  
i s t r a t i o n .  



The major environmental impacts o f  such storms are  d i r e c t  t i d a l  

f l ood ing  and i n d i r e c t  f l ood ing  from the  excessive r a i n  over a  2 t o  4  day 

period. The h ighes t  t i d e s  recorded i n  t h e  general area are g iven below. 

- - - - - - - -- -- - 

Date o f  Storm Height  o f  Storm Tide i n  Feet 
Above Near Sea Level 

Oct. 1921 9.3 

Sept. 1926 11.5 

Oct. 1944 6.5 

Sept. 1960 6.4 

Source: U. S. Army Corps o f  Engineers, 1976. 

It has been est imated t h a t  the  he igh t  o f  the  t i d e  occu r r i ng  i n  the  area i n  

a  1 i n  100 year  storm would be 11.5 fee t .  Such a  storm would inundate t h e  

b a r r i e r  i s l ands  as we l l  as most o f  the areas o f  t h e  t i d a l  creek basins i n  

t h e  Lemon Bay area. 

Since 1972 S ta te  and Federal regu la t ions  and gu ide l ines  have played 

i nc reas ing l y  important  ro les  i n  min imiz ing f l o o d  impacts on new land  

developments. Yet l i t t l e  has been done t o  remedy t i d a l  and r a i n f a l l  f l o o d  

hazards created by elevated, d iked roads, and cons t ruc t i on  o f  bu i l d ings  on 

o r  c lose  t o  h i s t o r i c a l  f l o o d  prone areas. 

Flood t i d e s ,  lowland f lood ing ,  and the  accompanying surge i n  sur face 

water run -o f f  have and w i l l  cont inue t o  have a  d i r e c t  e f f e c t  on the 

n u t r i e n t  budget and water q u a l i t y  of  Lemon Bay. H i s t o r i c a l l y  the  f l u s h i n g  

a c t i o n  o f  storm t i d e s  and t h e  " f l u s h  ou t "  o f  upland n u t r i e n t s  and sediments 

con t r i bu ted  t o  the  Bay's balanced p roduc t i v i t y ;  b u t  we do no t  know if these 

events cont inue t o  p lay  a  p o s i t i v e  r o l e  i n  the  Lemn Bay ecosystem. 
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Winter Freezes. Periodically the  equitable annual temperature cycle 

(Figure 10 - ) f o r  the  Lemon Bay region i s  punctuated by- short  periods of 

"abnormally" low temperatures in  December, January and February. During 

these periods a i r  temperatures drop below freezing result ing i n  f i sh  

k i l l s  and f r o s t  damage t o  the t e r r e s t r i a l  vegetation. Table A 1 i s t s  

t he  major recorded winter freezes i n  the  region. 

The e f fec t s  of such freezes on water qual i ty  of the  Bay and i t s  

t r i bu t a r i e s  a re  twofold. F i r s t  dead f i sh  tend to accumulate along the 

shores and i n  depressions in  the  bottoms of the  bodies of water. Those 

t ha t  a re  not consumed by other animals decompose thereby contributing t o  

the nutr ient  and BOD loads of the  waters. Fish not d i rec t ly  k i l l ed  by 

the low water temperatures may be ind i rec t ly  k i l l ed  by anoxia a f t e r  seek- 

ing the  warmer subsurface water in  dead end canals. 

The second major e f f ec t  i s  the  f r o s t  damage t o  the mangroves along the 

creeks and shores of the Bay. Following a cold period l i ke  t ha t  of 

January 1977, mangroves in the  Lemon Bay area die back almost t o  ground 

level .  Although new growth resumes l a t e r  in  the  year,  large amounts of 

dead leaves a re  released from the  t rees  during l a t e  spring and ear ly  

summer rains thereby adding to  the  nutr ient  and BOD load of the Bay during 

the  ear ly  par t  of the wet season. 
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hNAN MONTHLY TEMPERATURE VARIATION 

Figure LO. Mean monthly temperature va r i a t ion  i n  Sarasota ,  F lor ida .  
From: Smalley, Welford, and Nalvin, 1976. Sarasota  County 
201 Report. 



Table - 3 Chronology of Winter Freezes and Fishki l ls  
i n  the Lemon Bay Area 

Date - 
1886 January freeze one of the worst known fo r  southwest Florida. 

1894-95 Two freezes as f a r  south as Sanibel on December 29-30, 1894 and 
February 9, 1895. Lemon Groves of Englewood area destroyed. In 
Sanibel area vast quant i t ies  of shallow water f ishes  were ki l led.  
Young mangroves kil led and older mangroves k i l l ed  t o  main limbs. 

1898 January 3. Temperatures on Sanibel as low as 26'~. Crops were 
destroyed. Fish mortality was high 

1899 February 14. Official F t .  Myers temp. was 28'~. Fish were 
numbed b u t  not many kil led 

1905 January 26-27. F t .  Myers temp. was 27'~. Plants more than 
f i sh  severe1 y damaged. 

1915-1916 In t h i s  winter freeze water oaks on the Myakka 3 v e r  were k i l l ed .  

1917 January-February. A month of f ros t s  and near freezing temperatures 
resulted in "countless numbers of snappers washed into  potholes--- 
and lined u p  in rows i n  the creeks." 400 to  1000 pounds of numbed 
snook per boat were transported t o  the Sanibel f i sh  houses. "Every- 
where quant i t ies  of dead f i sh  washed ashore and the stench on the 
beaches was awful." 

1924 Remembered i n  the  Englewood area as one of the coldest  in Florida. 

1928 January. In th is  one t o  two day freeze k i l l ed  and numbed f i sh  were 
I washed ashore everywhere around Sanibel. 

1934 December 12. The temperature dropped on Sanibel t o  3 0 ' ~  within a 

I few hours. Calm weather and heavy f r o s t  resulted in damage t o  
island vegetation, b u t  while many f i sh  were paralyzed few were 
ki l led.  "Fishermen dipped 2270 pounds of mangrove snapper from 

I the creeks alone." 
1 1962 December 13. This freeze ki l led the seagrapes on Manasota Key as 

well as f i sh  in Lemon Bay. 

1 January 13. This freeze numbed and k i l l ed  f i sh  i n  the Creeks and 
Canals as well as ki l l ing back the mangroves along the  shores of 
the Bay and Creeks. 

1. Information on freezes for  1886 t o  1937 from Stanley and 

I 
Gudger, 1936. 



PHYSICAL FEATURES OF ME LAND 

A t  the base of on-si t e  wastewater systems are  s o i l s ,  subsoi ls ,  seasona%ly 

fluctuating water tables ,  and subsurface drainage patterns.  Variations i n  the 

movements o f  ground water in these elements are related to  vegetation, evapo- 

transpiration ra tes ,  topography, and types of land use. Proximity of sep t ic  

tank systems to  surface waters of the Bay, creeks, natural sloughs, wet p ra i r ies  

and marshes, and man-made ditches, canals and real e s t a t e  ponds i s  par t icular ly  

c r i t i c a l  when the ground water level i s  higher than the sep t ic  tank system or  

i s  higher than the level of the nearby open surface waters. 

In the Lemon Bay area the historical  topography, drainage basins and sub- 

basins have been measurably altered during the l a s t  70 years. Man-made drainage 

networks i n  the form of roadside ditches have been introduced. These networks 

as well as stream channelization i n  the  agricultural  areas and land f i l l i n g  in 

the developed areas have affected ground water patterns. 

In contrast  to  a wealth of information on the a l te ra t ions  of the land i s  a 

paucity of information on the original and a1 tered topography, s o i l s ,  ground 

water tables ,  surface runoff patterns and stream flow. Only lower Gottfried 

Creek has been mapped to the one foot contour interval.  While the s o i l s  in the 

Sarasota County part  of the Lemon Bay area have been mapped i n  d e t a i l ,  those in  

Charlotte County have not. Information on ground water levels i s  scattered 

among well log records and septic tank permit applications. Stream flow data on 

the t ida l  creeks are  non-existent. The vegetational patterns have only been 

described in relation to  major soil  types. Thus the descriptions of the physical 

features tha t  follow must be viewed as preliminary sketches f o r  more detailed 

studies.  



Drainage Systems. 

Basins and Topoqraphy. 

The western portion of the  Cape Haze Peninsula bordering Lemon Bay i s  

divided into  f i ve  drainage basins (Forked, Gottfr ied,  Ainger, Oyster and Buck 

Creeks)(MaplII). His tor ical ly  the position o f t h e  divides between adjoining basins 

and other  drainage basins t o  the eas t  was somewhat a rb i t ra ry  s ince the area 

drained by sheet  flow and shallow marshes and swamps formed the headwaters of 

the  neighboring basins. Furthermore, the  en t i r e  creek drainage basins are 

charac te r i s t i ca l ly  composed of the  semi-bounded subdrainage basins of the  

shallow marshes and swamps whose waters eventually flow in to  the  creeks (See 

Map L) . 
While Buck, Oyster and Ainger Creeks flow southwesterly in to  Lemon Bay, 

Gottfried Creek flows in a southerly direction.  As a r e su l t  Gottfr ied,  Ainger, 

and Oyster Creeks converge on the eastern shore of Lemon Bay opposite Englewood 

Beach. A t  one time the sediment loads from these creeks probably contributed 

t o  the accretion of the  southern end of Manasota Key. The sediment loads of 

Buck Creek may have contributed i n  a similar way t o  the  growth of Knight Island 

and Thornton Key. 

When the 5 foot contour interval l ines  are plotted as shown on Map 

several in te res t ing  topographic features related t o  past  and present land uses 

emerge. F i r s t  the ear ly  settlerrentsof Grove City and Placida Church between 

Oyster and Buck Creekswere on an upland island bounded by Lemon Bay on the west 

and wetland extensions of Oyster and Buck Creek on the east .  The comnunity of 

Englewood proper was also located on an upland island bounded by the west branch 

Of Gottfried Creek and Lemon Bay. 

In general the land slopes from elevations of 11 t o  14 fee t  along the ridge 

l ines  of the  basins toward the flood plains and wetland depressions formed by 



the  5 and 10 foot  contour l ines  in each of the  basins. In the  lower reaches of 

each creek the  5 foot  contour l i ne  not only delineates the  flood plain proper, 

i t  a lso marks the  upstream l imi t s  of mangrove and juncus marshes and nona l  s a l t  

water and t ida l  influences. The 10 foot contour l i n e  delineates the flood plains 

i n  the upper reaches of each basin where i t  i s  ref lected by the  s t r i p s  of Sabal 

palms between the  wetlands and the  margins of the pine flatwocds:.. The patterns 

of upland runoff and erosion of the  sandy s o i l s  and the  i r regula r  d i s t r ibu t ion  of 

- the more erosion r e s i s t an t  aeaneur,far;e marl deposits and 1 imestone have created 

is landic  and peninsular shaped upland areas of pine f l a t  woods w i t h  scat tered 

seasonably wet depressions. Historically the  upper reach of each of the  four 

creek drainage basins functioned l i k e  a hydrological sponge. 

When the seasonal and permanent wet areas shown in ae r i a l s  flown in December- 

January f o r  1951-52 and 1976 were mapped (Maps y- and L) the dis t r ibut ion of 

permanent wet areas were s t i l l  s imilar fo r  the Gottfried Creek basin even though 

the  major branches of the creek's  drainage system had been pa r t i a l l y  channelized 

by drainage ditches. However, the  other three drainage basins have been s l i gh t ly  

a l tered since 1952. A drainage ditch in the Ainger Creek flood plain plus a 

second drainage ditch extending eastward from Ainger Creek across the  upper 

reaches of the  Oyster Creek basin wetlands t o  North Port have helped to  "dry out" 

the  pasture land of the  Flying A Ranch. Minor drainage ditches have begun t o  

appear i n  the  uplands west of Ainger Creek since 1970 (Map y ~ ) .  Further m d i -  

f i ca t ions  of the  surface and ground water regimes i n  the Ainger Creek basin will 

occur when a t ida l  wier and flood control s t ructure  i s  ins ta l led  on the creek 

and a storm water retention system i s  developed fo r  Myakka Estates. I f  this 

happens the l imi t s  of the Ainger Creek Basin will have to be redefined. One 

possible future basin configuration i s  shown on Map u. 



A t  the present time the t idal  reaches of Oyster Creek basin have been 

a l tered s l i gh t ly  by channelization and dead end canals. However, marked changes 

have occurred in the basin eas t  of San Casa Road and between SR 776 and the 

Sarasota-Charlotte County Line. In t h i s  area the  his tor ical  creek has been 

channelized. The northern section of i t s  drainage basin has been severed a t  

the County l i n e  by a segment of the  proposed Waterford Waterway t h a t  may even- 

tua l ly  extend eastward and connect w i t h  Butterford Waterway of South Gulf Cove 

(See M a p v U ) .  When t h i s  proposed waterway system i s  completed i t  may be possible 

t o  go by small boat from the Myakka River t o  Lemon Bay via Oyster Creek. What 

may be more important t o  the  ecology of Lemon Bay i s  t h a t  the  upper half of the 

Oyster Creek basin i s  no longer a functional part of the Creek's basin. 

In discussing the  present s ta tus  of the  Buck Creek and Lemon Creek basins 

we have a picture of the ultimate futures of Oyster and possibly Ainger Creeks. 

Wi th  the  pla t t ing of Rotunda and construction of t idal  wiers on the west branch 

of Coral Creek and Buck Creek where the proposed c i r cu l a r  Rotunda River would 

in te rsec t  the  creeks, the future of the  Buck Creek basin was sealed. The sheet 

flow through i t s  flood plain ceased. Although water continued t o  flow over the 

par t ia l ly  constructed wier i t  was not the same water. Now as the  Rotunda River 

enters i t s  l a s t  phases of permitted construction a temporary/permanent dike 'in 

the creek has transformed the  creek into  a small f inger  of Lemon Bay. 

South of Buck Creek l i e s  Lemon Creek with i t s  h i s to r ic  0.9 m i .  sq. drainage 

basin. Today the creek has been severed by a dike of the Gasparilla Pines Golf 

course j u s t  eas t  of SR 775. What remains of the creek basin i s  a shor t  segment 

between SR 775 and the Bay. 

In sumnary, the original topography and drainage pa t te rn  of the lower 

Im reaches of the  creeks have been altered by roads, l andf i l l ing ,  and dead end 

canals. These elements undoubtedly contribute t o  the  "wasteload". of the  creeks 



and Bay as did former agricultural a c t i v i t i e s  in the upper segments of the 

basins. The impacts of highways and roads on the hydrogeolic environment are 

reviewed by Parizekri (1971). However, other recent land development a c t i v i t i e s  

are "drying out" areas in the  basins. Flood control s t ructures  a re  adversely 

affect ing h i s to r ic  wet season nutr ient  laden runoff. Thus the  h i s to r i ca l ,  

annual, freshwater nutr ient  and sediment inputs t o  Lemon Bay have been replaced 

by a new complex of inputs. 

The remaining undeveloped flood plain and flood prone areas in the Lemon 

Bay area t h a t  have been delineated by various agencies, including the Coastal 

Coordinating Council, the  U. S. Army Corps of Engineers, Gee and Jensen, Inc. 

should be developed carefully.  Wherever possible the  flood plain and wetland 

vegetation along the  creeks should be l e f t  undisturbed and any future  channeli- 

zation of the  creeks should be prohibited. The natural vegetation of the flood 

plains i s  not only an important conservation element; i t  also plays a c r i t i c a l  

ro le  as a biological f i l t e r  f o r  pollutants and a reservoir  of nutrients and 

surface water in the  ground water recharge system of the  Hawthorne aquifer used 

by the Englewood area. In par t icular ,  the  drainage network of Gottfried Creek 

north of SR 777 should be developed and managed careful ly  fo r  i t s  multiple roles 

in the  conservation of the  quali ty of the  downstream surface waters and the sub: 

surface aquifer recharge system. 

Future land development of the creek basins t ha t  i s  compatible with the 

natural topographic and drainage patterns will be d i f f i c u l t  fo r  the following 

reason$. The is landic  areas of developable land above the  10 foot contour l i ne  

a re  i r regular ly  shaped. Superimposed upon these i r r egu la r i t i e s  a re  the trad- 

i t ional  r ec t i l i nea r ,  real es ta te  patterns which usually y ie ld  t o  some form of 

the  Jeffersonian gridiron pattern of roads and l o t s .  While the patterns of the  

natural 1 andscape and land development practices are current1 y ;imncompati bl e , 



the  undeveloped, unp la t ted  area between Lemon Bay and North Po r t  and Rotunda 

o f f e r  a chal lenge f o r  t h e  c rea t i on  o f  new land  development p rac t ices .  

Sub-urban Drainaqe. 

Accompanying l and  development w i t h i n  the  EWD o f  the  creek basins, the  

cons t ruc t ion  o f  r e a l  es ta te  lakes and ponds, and roadside drainage swales and 

d i tches  and the  a l t e r a t i o n  o f  na tura l  shore l ines along t h e  creeks and shores o f  

Lemon Bay have a f f e c t e d  drainage pat te rns  and ground water  t ab les  i n  t h e i r  

immediate v i c i n i t y .  These elements may a l so  a f f e c t  the  gruund water movement o f  

p o l l u t a n t s  i n  nearby sep t i c  tank systems. Accordingly,real es ta te  lakes, drainage 

d i tches  and sho re l i ne  a l t e r a t i o n s  deserve b r i e f  reviews. 

A r t i f i c i a l  Lakes. I n  t h e i r  survey o f  the  a r t i f i c i a l  lakes  o f  Sarasota County 

Snow and Sipe (1975) described t h e  l o c a t i o n  and ownership o f  the  lakes, the  type 

o f  and dens i t y  o f  development near  the  lakes, the  type o f  sewage d isposal  i n  the  

developments, and whether t h e  lakes  were loca ted i n  a r u r a l  o r  developed area. 

The r e s u l t s  o f  t h e i r  survey f o r  the  Lemon Bay Complex area are  d e t a i l e d  i n  

Table 2. The number o f  lakes i n  the area are as fo l l ows :  Englewood Coastal 

Basin, 4; Godfrey Creek Basin, 19; Ainger Creek Basin, 21; Oyster Creek Basin, 1. 

O f  t h e  45 lakes i n  t h e  area 34 were surrounded by r u r a l  o r  sub-urban developments 

t h a t  had p r i v a t e  package treatment p lan ts .  The remaining 12 lakes had s e p t i c  

tank f i e l d s  i n  t h e i r  v i c i n i t y ,  bu t  had e i t h e r  on l y  one s i n g l e  f a m i l y  residence 

near the  l a k e  o r  no development. Thus wh i l e  they do n o t  appear t o  be a f fec ted  

by sep t i c  tank systems, these lakes do receive sur face runo f f .  I n  add i t i on ,  the  

lakes e f f e c t i v e l y  lower the gruund water t a b l e  i n  the  approximately 200 f o o t  wide 

border  o f  adjacent uplands. 

I n  the  Char lo t te  County sec t ion  o f  the  Englewood Water D i s t r i c t  t he re  are 

11 a r t i f i c i a l  lakes i n  the  Ainger Creek Basin, 5 i n  the Oyster Creek Basin and 

7 i n  t h e  Buck Creek Basin. Al together  there are approximately 93 a r t i f i c i a l  



Table 4. Inventory of Ar t i f ic ia l  Lakes i n  the Sarasota county Section of the Englewood Water Dis t r ic t .  

Englewood, Coastal, Godfrey Creek, Ainger Creek and Oyster Creek Drainage Basins 

KEY: SA, surface area;  SL, shoreline length 
SO, shore1 ine i r regular i ty  index of lake 
N ,  no development 
SFR, single family, following number denotes number of residences 
T p ,  t r a i l e r  park 
SEW, private package plant 
ST, septic tank 
R ,  road; N R ,  no road 
E R ,  extremely rural ;  R ,  rural ;  S ,  suburban 

E n g ~ R K E d  Gardens, Nelson, J m  R. k MX) .3 1.4 N SPX R II 
Ul11t 3 S m d m  dcv u, 
4/15-17 1011 Eayshore Dr. 

! a l C l R d .  33533 

Totten, h h r ~ u a t  R. 500 
1125 i;r~cbmnt Dr. 
hg lc~~vcd .  33533 

;md 
D i g l a n ~ .  Tlmxw bl. & 

LaLcn:c A .  
1151 L;u.cl~mnt Dr. 
E n ~ l c ~ i u ~ l .  33533 

Rlgltwood Gprdens, m h  UNS. IYlil. PIup. , Inc. 1300 .7 2.1 
hit 7 Enl:lc;\w;d Isle; P W .  
4174.75 k>~&:lur$~wd, 33533 

Rcplat of Plat of. .Whitc&rr, C.II.& kssie 800 1.0 1.1 
EnglC.\md DM .I18 

~11:lc~uixl. 33533 



Table 4 .  continued. 

uxxrIa4 
T - 2 4  NAIE OF 
KLF SECTION PAPlZ u Cb( SLrnIVISIrn TYPE P; Dl33ITY rnZ',U 
%:C ULKE NWE PLAT BXX #/PA03 # C % N E R / m  SL S.1 Sb OF DEITLO?!:.!!3T mt'AG A C E X S  i:.'Lx?T 
- -- 
412-13-2.1 Lhnu:u:rd lnke Artist. Acms 
49~/493 61 5 

Englcwcd 
A129 

joint otmership by 1600 
adjacent residents 

Clark. Kntllerine D. 150 
4020 C w y  Key Rd. 
Nokunis, 33533 

Weaver, Eibc.1-t C. & 750 
Sh11'lc.y 11. 
H t .  1 .  Uox 5%1A 

N SI.1Y R R 
dev uc 

Third Addition or 
Day Vista Blvd. 
Section of 
h g l c d  
2/37 

Third Addition of 
L h y  VlsLa Blvd. 
Sc.ctiun ot' 
E~il:lcuuul 
2/37 

Daniels, Ituth K. 600 
P.O. Uox 185 
hglutrud, 33533 

N S?C R R 
dev nb 

joint o~ncrtll ip by 603 
ad.jilcnlt residents 



Table4, continued. 

LOCXTICri 
T-ES NXE OF 
E U  ZECrIa PAlV3I. # CR SUIY)MSICri TWE & DLTSITY C2iEIUL 
PL\G W(E NALE PlATBXX#/PME# QW3l/ADRE3 SL SA 9) OF DEWBl'!.ET SLXAE A C C S  XPL>Z 

4r&1w25 c m d ~ c ~ m d  Lake Plat of mglcwood 
.l%j/.l97 3 U  A129 

Tom Center 
515 

Plat of Fnglemod 
A129 

5% 548. 5% Plat of h g l d  
11/29 

55 A r t i s t  ' Acres 
61 5 

Plat of hg leumd 
A/= 

58B Plat of EngleHmd 
A129 

Byers, Clyde L. & Doris 1200 .9 1.3 Sr;rc4 SnY 11 SU 
777 FhgleJvxd Pd. 
mglct-wd, 33533 

Finndxcn. An~elo .  Jr. & 700 .8 1.0 s1.n-1 SnV R SU 
Cuol ine  O.F. 
Rte. 3 
Lkorthcad. MI. 56560 

ifocl<cr. Fretkrick W. IL 1200 2.2 1.1 N Stw h7( n 
miella E. 
Ilocker , l,Y~derick, 
Tlustce 
P.O. Dox 67 
Plncidd, 33916 

jofnt ouncrship by 750 .9 1.1 SFR-1 .SEW H R 
adaceat  residents 

Tracy. IL~rry ti. & Lois 800 .4 1.8 
5d0 Artist Ave. 

hgle~uxxJ Volunteer 1050 2.5 1.0 
Fire Dcpt.. Inc. 

SEW R R 

Engle~~tx,d Tru&.lng Co.. 450 .3 1.1 CMY. SlY R R 
Inc. w w 
I1.0. 1k)x li61 
Ili~:l~l:u~d, IN). ;lG322 



Table 4. continued 

xLCELPIa4 
T-P,S NAIE OF 
lLU2 SZrI(N P A .  # ML SLWIVISICN 
I'.\L? LKE W Z  FUT BsrX #pm # ~ ~ U E R / ~  

TYPE & D n s r r Y  
SL 

mma 
SA SO OF DIWP.%T m:E.a A m  x :nx  

4C-1~25  67 Plat of hgleuood Anderson, Iwin .  Sr. 850 1.0 1.1 N 5RY ,vn 
49~i/.lLJ7 

R 
A/29 Rt. 1,  mx 107 

Orange Park. 32073 

n-75 Artist Acres joint onnership by 1100 .6 2.0 SR1-5 SEX R SJ 
61 5 nqiaccr~t residents 

Plat of !&gleuood Joyce, Joscpt~ine Calv in  650 .2 1.8 SRI-1 33 hll R 
A729 470 Elm St. 100 d.1 1.0 

EnL'lcuwd. 33533 

748 Plat of Ehgleucd Curtis. Shcm~m L. & 700 . 4  1.5 N 5m 
A/% 

hll R 
lta1d3 L. dev nb 
P.O. Ibx 666 
Eh~l'2\ud, 33533 

Uhlick. Z ' r ~  Y. k 
Flol~cncc 11. 
160 S. Oxford Dr. 



Table 4 ,  continued. 

Venetia. Inc. 1800 2.4 1.6 N SP R Fn 
100 wall St. 
15th tlmr 
N.Y.,  N.Y. 10005 

a. Inc. 225 .3 1.0 N SE7V H Ill1 
P.O. 312 450 .2 1.4 drv u c  
J31gleuwd. 33533 225 .2 1.0 

Lcng Lake Estates joint o~inersliip by 2250 .6 4.0 
11/28 ascent residents 

3 Wellington Acres Vasbinder. Gl- A. 700 .4 1.4 SFR-1 Sl' R ER 
20/1,U PI hrntl1y L. 

1W0 Crcstwxd Rd. 
rnl~wud. 33533 

Wellington Acres Scott, h k r t .  Jr. 81 2W .1 1.0 SFR-l SR R ER ! 
2011.M Ulrlio. R. ! 

1403 Cmstxood Rd. 
Englc~ur*l. 33533 

4a Welllngta Acres Eager. f h ) ~ ~ n l d  A. & 600 .5 1.2 SIR-1 SP R ER A P 

20/1,1A L';lri<n J. . 
P.O. Ik~x 5081 
Gluvr .  City R u r a l  
SL.!l l,al 
ki~[:lv:%<r*l, 3.833 



Table 4 ,  continued. 

EATICN 
T-P.4 NAm OF 
WILF 5Ecl'IQI PAlmL # (R 5TFSXVISICN TYFE & DE\SITY CEEbV. 
PACE LAKE N“xE PLAT ecaC #/PAC3 d O V O V V E R / ~  SL SA SD OF IET?LOPlm SE*PA(E AClXxi  .SiT~71: - 
40-20-32 7 \Icllhgton Acres Xewton. M.W. k Ran H. .I 1.0 N SC ;Zl Eli 
a-~jasc 20/1,1A 741 Pcrry St. 

hgleuhod, 33533 

Wellh~gton Acres 
20/1,1A 

mgimmd ~ardars. 
Unit  6 
4174.75 

Englnmd k Q n s ,  
U n i t  6 
4j74.75 

Lnglcucd W e n s .  
hit 6 
417-1.75 

En[: 1 u~%rxd Gardms, 
Unit 6 
4f7.1 ,751 

Johnston, Kingnore, Jr.400 . 2  1.2 S1.R-1 ST R Ell 
8; Jane11 I!. 
P.O. mx 141 

& Lby 
P.O. Dux 653 
hgltlrwd, 33533 

Rrbf Indcpc~~dcnt 225 .I 1.2 
B.~ptlst Church 
611 E. kxbm St. 
E"g1e\\nut. 33533 

R m a .  Rjclmrd T. 800 .6 1.5 
475 Cr~st?nxd Rd. 
hl:lcxonl. 33533 

John-. hb1)n I.. & 900 .6 1.6 
Dcl'th? 
733 Cxwtuud Rd. 
h g l ~ n c d .  33533 

Bass, J2ck:rm C. & 550 . 3  1.0 
LLnuna:n E. 450 .5  1.1 
Crust\ur.d Hd. 
Fnr:lc+s d. 33533 

Hurtnel 1. U oald 1:. 200 . 2  1.0 
375 l:u. Pin.: 
l'~t~:l#.utx ~ d .  33533 

S F 3 V  R ER 

SEW R ER 



Table 4,continued 
A N L t R  CREM -- 

40 -2&z  580 Fh&:lewood Gardens, Nford,  C. Alex k 225 .1 1.1 SIR-l SEW R 5 1  
az/hfti  Unit 6 'hlary H. 

4174.75 no ~bmingside ~ r .  
Fnglevccd. 33533 

RIglc-uood Cardens. %qr. Coorgc A. & 100 .1 LO 
b i t  6 Eui,nra W. 200 <.I 1.0 
1174.75 720 !.bnlingside Dr. 

Er~lmnuQ Gardms. W1lli;um. N v l d  R & 400 .3  L 0 
Unit 6 Dolutlly A. 
4174.75 11.0.  Ur,x 5G3 

588 RIglmwd GuQns. Babingt~n, John W. & 250 .I 1.1 
Unit 6 I f w - 1  100 <,I 
4/74 -75 

LO 
P.O. h s  493 
Blg1C.\,uod, 33533 

620 Enh'lewood : G a r b s .  saw ns above 675 .7 1.1. 
Unit 6 

sm-1 SLlV R EIL 

SER-1 SE?Y R El1 

SFR-1 s>w n ~n 

T-RS NME OF 
I?".?' SLLTICN P m  # a 
r'.I(E 

SUI1DMSICN 
LAKE NU'E 11W & DI331TY 

PULT m #/PACE # O ~ ~ I A I M R E S S  SL SA m OF D-EmTmxm mi& SEI\'ACE A m  .sxrLw 

Gen. Lkv. Cow. 900 1.8 1.0 
1111 So. Ih~Shore Dr. 



lakes i n  the  D i s t r i c t ,  including 25 lakes in the  Forked Creek Basin. 

Because of building code regulations tha t  s e t  minimal elevations of r e s i -  

dential and other s t ruc tures ,  more real e s t a t e  ponds and lakes are expected in 

t the area since they a re  an important source of f i l l  f o r  building pads. I f  past 

practices continue these borrow p i t s  will be constructed i n  wet depressions in 

the uplands. + The ensuing lakes w i t h  o r  without overflow pipes will function as surface 

water catchment basins and will require appropriate management t o  maintain t h e i r  

t water quali ty.  Elsewhere in major land developments, natural drainage ways and 

wet depressions will probably be converted in to  storm water retention systems 

s imilar  t o  t ha t  proposed f o r  Myakka Estates in the upper reaches of Oyster and 

Ainger basins. The e f fec t s  of these systems on the ground water, aquifer recharge 

system and nutr ient  regimes of the Bay and creeks are not known b u t  should be 

considered in future  land use programs. 

Storm Water Drainaqe Systems. 

Since the ear ly  1970's numerous studies have shown t h a t  storm water runoff 

e in urban/suburban areas i s  a major non-point source of pollution f o r  the receiv- 

ing waters. Urban storm water drainage systems are actual ly  man made drainage 

Ilr networks. draining a r t i f i c i a l  sub-basins. Their discharge points in to  creeks, 

r ivers ,  bays, e tc .  thus may be viewed as minor t r i bu t a r i e s  of the overall drain- 

age system. For these reasons we undertook a study of drainage networks i n  the 

t developed areas along the  creeks and Lemon Bay i n  the END. 

Individual networks were mapped and t h e i r  discharge points recorded on 1" 

im to 200' zoning maps. The on-site f i e ld  survey included locations,  direction 

and extent of drainage, character of areas drained, type of drainage swale, 

d i tch,  curbed gu t te r ,  cement culver ts ,  storm sewers and surfaces of roads. 

Based on potential runoff the drainage ways were c lass i f ied  as :  1 .  grass swales 
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ranging from 6 inches t o  4 f e e t  deep with l e s s  than 1:3  sloping s ides;  2. non- 

vegetated, bare so i l  ditches frequently box-cut and kept f r ee  of vegetation by 

a maintenance program; 3. cement culverts  located mainly where roads intersected 

the roadside ditches and a t  drainage ou t fa l l s  along the banks of the creeks; and 

4. cement curbed gut ters  which occurred in only one subdivision on Ainger Creek. 

The dis t r ibut ion and character of the  roadside drainage networks f o r  the developed 

areas of Englewood west of SR 775, Gottfr ied,  Ainger, Oyster and Buck Creeks are 

shown in Figures u_, x, E, &, and Since the maps i n  these figures 

are on a 1 inch to  600 foot scale ,  they may be compared d i r ec t l y  w i t h  Redi Real 

Estate At1 as photos. 





52 

The longest and deepest drainage ditches a r e  those along SR's 775, 776 and 

777. These elevated roads function as subdrainage basin dikes o r  ridges. These 

engineered ditches grade from basin and sub-basin ridges t o  discharge points a t  

the bridges over Gottfr ied,  Ainger, Oyster and Buck Creeks. A t  in tervals  l a t e r a l  

ditches from nearby residential  roads join these major ditches.  Throughout most 

of t h e i r  length these major ditches are vegetated. Even i n  the  wet season during 

July and August standing water was minimal and mainly i n  those areas where the 

diked roads traverse his tor ical  wet depressions. 

Theoretically the  major highway ditches and the main ditches o r  res ident ia l  

networks discharge most of the  storm water runoff they receive in to  the creeks 

and the Bay. Actually, because they are vegetated and have low drainage grades, 

m s t  of the  water entering these ditches i s  not discharged b u t  i s  dispersed by 

evapotranspiration and movement in to  the  subsurface ground. The presence of 

freshwater emergent and submerged wetland vegetation i n  the deeper cuts  of the  

major ditches as well as the  mowed grasses and forbs in the shallower cuts 

m reduce the  downgrade velocity of the water in the  ditches during and following 

storm events thereby aiding the  s e t t l i ng  out of sediment, s i l t  and other par t i -  

a culates before the  water i s  discharged into  the  receiving waters. Thus the  storm 

water dischargedfrom the 111 observed out le ts  of the  surface drainage networks rn in the  area i s  markedly lower than i f  the surface water runoff were collected 

by curbed gut ters  and storm sewers. 

The 111 storm water discharge points in the  area are dis t r ibuted a s  follows: 

rn 24 on Lemon Bay, 29 on Gottfried Creek, 34 on Ainger Creek, 15 on Oyster Creek 

and 9 on Buck Creek. Only 21 of the  111 discharge points a r e  located i n  areas 

not receiving an e f fec t ive  t idal  flushing. Most of these 21 points occur in 

i the dead end canals along Ainger (9 )  and Oyster (5 )  Creeks. 



W i t h  few exceptions the  drainage swales in the  res ident ia l  areas a r e  
and 

shallow (6  t o  1 2  inches deep),/vegetated w i t h  mowed grass. Their drainage 

grade i s  minimal. Furthermore, these drainage swales a re  interrupted by small 

culverts  under driveways. The drainage swale networks inland of the f i r s t  road 

paral le l ing the  shores of a creek or  the Bay frequently have no connecting 

l inks under the roads t o  the  drainage area immediately adjacent to the creeks 

o r  Bay. In most of the  residential  areas the immediate sub-basin of each creek 

i s  defined by a ridge formed by the  f i r s t  roads t h a t  paral le l  the  creek proper 

and the dead ends of the  f inger  canals t ha t  branch off  from the creeks. I t  i s  

the  storm water and ground water discharges from these sub-basins t h a t  const i tu te  

the  mst important sources of non-point Source'pollution from developed areas 

a t  the present time. 

Before we describe the  land uses i n  these sub-basins, several general comnents 

are i n  order. F i r s t ,  in  the residential  areas buildings a r e  usually elevated 

s l i gh t ly  on graded building pads. Thus the individual l o t s  and rows of l o t s  

have one o r  more drainage divides. The major divide results i n  water from the 

f ront  yard moving "down h i l l "  toward the  adjoining roadside drainage swale o r  

ditch and toward the adjoining shore i f  the l o t  i s  on a creek, canal o r  the Bay 

~ and toward a backyard drainage swale i f  the l o t  i s  on an i n t e r i o r  upland "bTockl' 

bounded by roads. The direction of movement of ground water from individual 

I sept ic  tank f i e l d s  will depend on whether the f i e l d  i s  in the f ron t  yard o r  the  

backyard. The degree and r a t e  of l a te ra l  and downward movement of the  ground 

I water depends on a variety of local drainage factors ,  including the character 

I of the  subsurface s o i l s ,  the water table level ,  and the  hydraulic gradient. 

As shown in Figure - 16 swales and ditches e i ther  function as r e l i e f  ditches o r  

I interceptor ditches thereby lowering the water table  i n  their vic ini ty .  Thus 

the reported occurrences of the presence of sept ic  eff luent  in the wet season 

I 
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i n  standing water of cer ta in  drainage ditches i n  the Englewood-Grove C i t y  area 

may be traced to  low topographical r e l i e f ,  improperly graded ditches and proxi- 

mity of the ditches t o  s ep t i c  tank f i e ld s .  

The potential and actual movement of ground water from backyard sep t ic  tank 

CI f i e ld s  on waterfront l o t s  in to  the creeks, canals and bays again will vary w i t h  

C local s o i l ,  ground water t ab le  l eve ls ,  and hydraulic conditions of ground water. 

I t  also will vary with the distance between the f i e l d  and the shore and with the 

t character of the  shore proper. Whether the shore i s  non-vegetated o r  s tab i l i zed  

by vegetation, r i p  rap o r  seawalls will a f f ec t  the r a t e  and route of entry of 

nearby ground water. Finally,  any measurable impact of ground water from water- 

C f ron t  l o t s  will depend i n  part on the patterns of housing density along the shores 

re la t ive  t o  the  various processes involved in mixing, di lut ion and assimilation 

by the s o i l s ,  the receiving waters and t h e i r  biota. 

Shore1 ine Survey. 

As a f i r s t  step in the  assessment of the potential and actual impact of 

development along the shores of the  creeks and Bay, we surveyed the  shorelines 

recording ou t f a l l s ,  types of shores, presence of excessive growths of green and 

blue green benthic algae ( indicators  of local sources of nitrogeneous substances). 

The shoreline survey was done from canoes during July and August, 1977. In-. 

formation from the f i e l d  notes and maps were transcribed on to  1 inch t o  600 

foot maps and aer ia l  photos. Each of the  creeks and Lemon Bay were divided in to  

sections (Figure n) and the tota l  length of each of f ive  types of shoreline were 

determined f o r  each section using a f ine  metal chain and cal ipers  t o  measure 

distances on the maps. 

The f ive  types of shorelines included: 

1. Natural shorelines - undisturbed and vegetated by fringes of mangroves 

and black rush with upland pine flatwoods; 



Figure 17. Locations of t ida l  creek suburban sections in the Lemon:Bay 2C8 
Study Area, July 1977. Lemon Bay section 2 extends northward 
t o  Manasota Key Bridge. Leaon Zay section 1 extends from Mana- 
sota Key Bridge to All isator  Creek. See Table for  sumdry .  
o f  l inear  f e e t  of types of shoreline. 



2. Disturbed shorelines which have become revegetated by native and/or 
-,such a s  

exotic species /  Brazilian pepper and Australian pine, following 

upland development or  are presently unvegetated and not s tabi l ized;  

3.  Cultivated shorelines t ha t  have mowed lawns or  exot ic  shrubs; 

4. R i p  rap shorelines where the banks a re  semi-stabilized by everything 

from Chlorox bot t les ,  t i r e s ,  and construction rubble t o  rock boulders; 

5. Seawalled shorelines; ve r t i ca l ,  a l tered shoreline adjacent t o  dredged 
waterways. 

Wi th  respect t o  t h e i r  effectiveness in preventing d i rec t  seepage of ground 

water in to  the receiving waters, the f ive  types of shoreline are ranked as 

follows: seawall > natural > cult ivated > disturbed > r i p  rap. W i t h  respect 

t o  t h e i r  effectiveness as biological f i l t e r s  of sediments and nutr ient  runoff 

and seepage, the shorelines a re  ranked as follows: natural > cult ivated > 

disturbed = r i p  rap > seawall. 

Table summarizes the l inear  f e e t  of the f i ve  types of shorelines i n  the 

study area. The to ta l  miles of shorelines and the percent of each type of shore- 

l i n e  are included in  Table - 5. Within t h i s  study area there i s  a to ta l  of 63.9 

miles of shoreline of which 35 miles border on Lemon Bay and 29 on the  four 

creeks. Approximately 17 miles (27%) of shoreline are s t i l l  natural;  the r e s t  

i s  a l tered.  

O f  the various a l tered shores, r ip  rapped and disturbed shorelines o f f e r  

the  greates t  potential f o r  nutrient/pollutant enriched surface and ground water 

t o  en te r  the  creeks and Bay. That these two shorelines combined const i tu te  more 

than 40% of the tota l  shoreline of Lemon Bay and Gottfried,  Ainger and Oyster 

Creeks may be a major fac tor  associated with the water quali ty in these areas. 

The presence of 26 miles (17% of the tota l  shoreline) of seawalled shorelines 

in the study area a re  found mostly in the creeks where they form a major element 

in the  dead end canal shorelines. A1 though sea walls reduce ground water seepage 

ra tes ,  they e i t he r  border a r t i f i c i a l  channels dug along former natural shores 



Table - 5. Shorel ine Character o f  Lemon Bay and Sub-urban Sect ions 
o f  t h e  Four Tidal Creeks i n  t h e  Lemon Bay 208 Study Area, 
J u l y ,  1977 (See Figure 2 f o r  l o c a t i o n s ) .  

-- p- 

Linear Feet o f  Shorel ine Total shore1 i n e  
4 

Section ~ a t u r a l '  0 i s turbed2 ~ u l  t i v a t e d 3  Rip Rap Seawall 
5 in  miles  

Creek 

I 0 1825 0 475 4200 1 .23  
Got t f r ied  I 1  1325 5075 400 1100 5150 2.47 

I11 3875 1050 0 2875 1550 1.77 
IV 2250 3900 1075 525 900 1.64 

Total No. Feet 7450 11,850 1475 4975 11,800 .7.11 

Percent Total 
Shore 22.0 35.3 4.4 14.8 23.2 

I 1300 21 30 0 1240 3300 1.51 
Ainger I I 1200 7700 2 80 4250 1940 2.91 

111 4080 16,190 2 80 1960 4850 5.18 

Total No. Feet 6580 26,020 560 7450 10,090 9.60 
Percent Total 11.8 46.6 1 .O 13.4 27.2 

Shore 

Oyster I I 5575 4800 0 1225 3650 2.89 
I I I 91 00 10,600 0 0 2875 4.28 

Total No. Feet 17,075 16,000 0 1400 7000 7.86 
Percent  Total 41.2 38.5 0 3.4 16.9 

Shore 

Buck I 7140 0 0 1560 1710 1.97 
I1 11,400 0 0 0 600 2.27 

Total No. Feet 18,540 0 0 1560 2310 4.24 
Percent Total 82.7 0 0 7.0 10.3 

Shore 

Lemon I 10.500 19 .ZOO I YSU JYUU J /SU 7.44 
Bay 11 19;658 401500 3525 4200 22,050 17.03 

111 11.910 91 80 0 2160 33,090 10.67 
Total No. Feet 42,060 68,880 - 5475 10,260 58,890 35.14 
Percent Total 

Shore 22.7 37.1 3.0 5.5 31.7 

Grand Tota ls  of  17.37 23.25 1.42 4.86 17.06 
Shorel ine i n  Miles 63.95 

% Total 27.2 36.3 2.2 7.6 26.7 100 
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and/or upland finger canals. Since emergent and submerged vegetation are absent, 

biological f i  1 t r a t ion  i s  minimal and local water qua1 i t y  i s  frequently lowered 

due to non-optimal flushing of the  adjoining channels. Since 73% of the shore- 

l ines  and the i r  adjoining uplands and submerged lands in the Lemon Bay area have 

been a l te red ,  shoreline development becomes an important fac tor  i n  equations to 

determine non-point source pollution in t h i s  area.  

The dis t r ibut ion of housing units  and t h e i r  sep t ic  tank systems on d i f -  

ferent  types of shorelines is important a s  in the  age and functional qual i ty  of 

individual sept ic  tank systems. Because of operational constra ints  we could study 

these parameters only by observing the dis t r ibut ion and r e l a t i ve  age of housing 

units  along the shores of the creeks and bays, past and present. 

Figures 18, 19, 20, and 21 show tha t  in 1976 the majority of the  housing 

units  on the four creeks were loceted along the dead end f inger  canal branches. 

A similar pattern can be seen i n  Figures 22 and 23 for  the shorelines of Engle- 

wood City and Englewood Beach. The units  along the Englewood City shoreline are ,  

l i ke  those along the creeks, single family residences. The uni ts  along the 

Englewood Beach shoreline include mu1 ti-family and resor t  units .  Most of these 

canals were b u i l t  a f t e r  1960. Many houses on the  canals were b u i l t  a f t e r  1972 

when new sept ic  tank regulations were enacted. 

Since the water qual i ty  of dead end canals and the efficiency of sept ic  

tank f ie lds  decrease as they age, we determined the approximate number of housing 

units  present in the Lemon Bay area from aer ia l  photographs taken in d i f fe ren t  

years. The resu l t s  are summarized in Table lofor the Charlotte County region and 

Table 11 for  the Sarasota County region of the Lemon Bay area. 

Of the 3,185 housing units  i n  the Lemon Bay area in 1972, about 45% 

(1,434 uni ts)  were on waterfront lo t s .  By 1976 there were more than 8,400 housing 

units  in the area which included 861 waterfront units  b u i l t  between 1972 and 1976. 

In 1976 the t o t a l  number of waterfnont units  were 2,295 for  the  Lemon Bay area.  

Future "witch hunts" fo r  faul ty  septic tank systems could be narrowed by 

determining the approximte age of waterfront housing units  bu i l t  prior t o  



1970 w i t h  the  aid of aer ia l  photos and 1970 U. S. Census data.  By using U.S.D.A. 

Soil Conservation Service aer ia l  photos one could determine the approximate age 

and location of units bu i l t  pr ior  to 1972 and the modern sep t ic  tank regulations. 

These units are the  ones l ike ly  t o  have faul ty  sep t ic  tank systems unless the  

original systems have been replaced and/or repaired. The 1970 census data on 

housing units  in Cmsus Tract 26 (Englewood area) of Sarasota County show tha t  

of 1,869 units  ex i s t ing  a t  the time of the census 101 were b u i l t  before 1939. 

The r e s t  of the units  bu i l t  between 1939 and 1970 are a s  follows: 160 between 

1940-49, 655 between 1940-1959, 444 between 1960-64, 358 between 1965-68 and 

158 between 1969-70. The u t i l i t y  of t h i s  type of information was not known o r  

t appreciated unt i l  the  end of t h i s  project .  Thus our synoptic shoreline survey 

fa i led  t o  show any major sources of ground water pollution. Although we did 

find individual s i t e s  along r i p  rapped and non-vegetated shorelines of dead end 

canals t ha t  had growths of algae, we could not determine i f  these growths were 

t caused by nutr ients  from sept ic  tank systems or by nutr ients  leached from the 

exposed s o i l s  of the banks of the canals. In general our findings are s imilar  

t o  those of Story e t  a1 (1975) in t h e i r  Sanitary Survey of Lemn Bay. We agree 

with t h e i r  conclusions: "Shoreline reconaissance of this area (shores of Lemon 

Bay proper) disclosed no evidence of any sources of  pollution other  than surface 

runoff from habitat ions and sewage treatment plants". 

Dve Tracer Study. 

The most d i r ec t  method for  detecting which waterfront housing units  may 

have faul ty  sep t ic  t a n k  systems i s  t o  p u t  a dye or  o ther  t r ace r  into the  system 

and determine i f  and  when the  t racer  enters the nearby water of the  canal, creek 

o r  Bay. The re la t ively  simple design and execution of such an experiment are 

complicated by several factors including: a t racer  which actual ly  simulates the 

movement of viruses, bacteria and nutr ients ,  finding appropriate systems and then 



enl is t ing the cooperation of the homeowners, and in s t a l l i ng  a se r ies  of t e s t  

wells between the sep t ic  tank system and the shore to  monitor ground water 

levels and contents before and during the experiment. What t h i s  means i s  an 

experimental program similar t o  tha t  conducted by Missimer (1976) on Sanibel 

Island. Even then the resul ts  may be questioned. 

An a l ternat ive f i r s t  cut approach t o  the basic question would be t o  p u t  a 

fluorescent dye t racer  into every sept ic  tank system along the shores of sections 

of waterways suspected of having faulty sep t ic  tank systems. The entry of the 

dye t o  the systems should be keyed to a period of maximum elevation of ground 

water level during a spring ebb t ide .  Such periods typical ly  occur twice a 

month  in July and August during the wet season. By using a s e t  of ten to  

twenty systems along e i the r  side of a creek o r  canal a neighborhood pattern 

could be generated. A t  the same time personal interviews with the occupants of 

the houses coupled with the sep t ic  tank permit records would complete the factual 

picture. 

A major problem with th i s  second approach i s  obtaining the cooperation of 

everyone in the waterway neighborhood,providing t h e i r  house i s  i n  use during the 

experimental period. Interesting1 y,many of the residents of the Lemon Bay area 

begin to  leave the area beginning in April and do n o t  return unti l  September and 

October. From our shoreline survey during July we estimated tha t  30 t o  50% of 

the waterfront houses were vacated as evidenced by deserted boat davi ts ,  boarded 

windows and the absence of autos and yard ac t iv i ty .  O u r  observations were sup- 

ported by the wet season records of the END water plant. Qual i ta t ive ly  these 

observations indicate that  the potential wasteload from sept ic  tank systems 

along waterfronts may be reduced 30 t o  50% because of absenteeism. Thus the 

neighborhood wet season approach did not appear feasible.  



In A u g u s t ,  1977 we returned to  a modification of the f i r s t  approach using 

a single dye t racer  and voluntary cooperation of waterfront homeowners. An 

a r t i c l e  explaining the proposed study and  asking f o r  volunteers was prepared 

and printed i n  the Englewood Press by the ed i tor ,  Mr. Lytle. Readers were 

assured tha t  the resu l t s  on each t e s t  s i t e  would be kept confidential .  Follow- 

ing the appearance of the a r t i c l e ,  three homeowners volunteered t h e i r  sep t ic  

tank systems for  the t racer  study. In each case the system did not seem approp- 

r i a t e  for  the study. Lengthy conversations with two homeowners, however, were 

quite informative. 

One home was located on a canal with excellent t ida l  exchange with Lemon 

Bay. Their sep t ic  tank drain f i e ld  i s  30 f e e t  from the canal. The home also 

has a private well w i t h  the well point 80 f ee t  below the surface. The other 

home was located several hundred feet  back from the shore of Lemon Bay and had 

two sep t ic  tank systems; one i n  the backyard, dating from the 1930's b u t  

"repaired" 3 years ago, and a second system in the f ront  yard. Neither home- 

owner had ever experienced trouble from flooding with his system. Both under- 

stood and maintained t h e i r  systems. 

In conclusion, the water qua1 i ty bacteriological surveys of the Sarasota 

and Charlotte County Health Departments and our own observations indicate that  

unknown amounts of seepage from faulty septic tank systems may contribute to  

the wasteload of the waters of the creeks and Bay. Faulty systems include 

those which 1. were improperly insta l led pr ior  to  1972, 2. are located w i t h i n  

50 f ee t  of the  shore, 3 .  have not been inspected periodically and have not 

been properly maintained. There i s  no overt evidence of instances where leach- 

ing f ie lds  tha t  f a i l  to  function have been by-passed by pipes from the sep t ic  

tank proper o r  where leaching f ie lds  have a sub-field French t i l e  drainage 

system. 



Soils. - 
The properties of s o i l s  and the movement of water and other substances 

over, into and through the soi l  are equally complex. A t  the  same time the 

erosion of the so i l  by wind and surface water as well as i t s  dissolution and 

s tab i l iza t ion  by biogenic and chemical ac t iv i t i e s  i s  also complex. On the one 

hand s o i l s  may function as pollutant f i l t e r s  and on the other they may become 

pollutants contributing t o  the wasteload of the receiving waters. Most local 

areas are lacking detailed information on these various elements. The Lemon 

Bay 208 Study Complex i s  no exception. Only the so i l s  in the Sarasota County 
U.S.D.A. S.C.S. 

section have been mapped in any detail (Widdermuth and Powell, 1959). 

Drainage Properties of Soils. 

If one were to  follow the numerous guides (by the Soil Conservation Service 

and planning departments) on so i l s  sui table  for  construction of sep t ic  tanks 

the population of the EWD area of Lemon Bay would be limited to  one major area 

in Englewood proper and scattered s i t e s  above the his tor ical  10 foot l i n e  

between the mouths of Gottfried, Ainger, Oyster and Buck Creeks. Elsewhere in 

the area, including the barr ier  islands,  the degree of soi l  l imitation f o r  build- 

ing construction and sept ic  tank drainage f ie lds  i s  l i s t e d  as severe o r  v e r i  

Severe. Yet the  majority of the housing units and on-site wastewater systems in 

the area are located on o r  over so i l s  with these l imitations.  One can only con- 

clude tha t  soi l  l imitations have played a minor role regarding decisions as t o  

where to  build houses and on-site wastewater systems. 

Similarly, numerous technical reports describe and prescribe soi l  character- 

i s t i c s  which are  optimal for the  removal of pollutants such as bacteria and 

viruses t o  organic molecules and inorganic ions. Such factors as soil  per- 

meabil i t y ,  clay/sand content, pH, base saturation,  texture, cation/anion ex- 

change capaci t ies ,  waterlogging, sub-surface layer hard pans, runoff potent ia ls ,  



e t c . ,  are involved in characterizing a par t i cu la r  s o i l ' s  potential .  However, 

i n  s i t i n g  a wastewater system the complex equations generated by the interplay of 

these factors  are solved by three practical elements - the c lass ical  percolation 

t e s t ,  the minimal allowable depth above the highest level of the.  ground water t ab le ,  

and a proper setback distance from the nearest permanent or  seasonal surface waters. 

Even though so i l  association maps are included and discussed i n  reports 

of various loca l ,  regional, and s t a t e  planning agencies, the available maps were 

too small or  too complex fo r  the purposes of the present study. Accordingly, 

we prepared o u r  own so i l  association map whose scale  i s  t h a t  of the  detailed 

maps of Wildermuth and Powell. As MapXIII - shows we c lass i f ied  the various s o i l s  

i n t o  f i ve  associations based on t he i r  su i t ab i l i t y  fo r  sep t ic  tank drainage f i e ld s .  

The soi l  patterns f o r  Sarasota County were traced d i r ec t l y  from Wi;:dermuth and 

Powell's map. The so i l  patterns for  Charlotte County were estimated from 

1951-52 S.C.S. aer ia l  photos and a preliminary ground t r u t h  survey of the  

exis t ing vegetation. 

O f  our f i ve  associations the  local S t .  Lucie, Lakewood Pomello f i ne  sand 

association has the  best drainage. I t  dominates the  t r iangular  area formed by 

Lemon Bay and Gottfried Creek. I t  i s  not surprising t ha t  the ear ly  s e t t l e r s  

chose t h i s  area above the 10 foot contour l i ne  t o  build t h e i r  homes and tha t  

l a t e r  the town of Englewood was platted here. I t  i s  peculiar  t ha t  a consider- 

able portion of t h i s  area lacks homesites as do the other occurrences of t h i s  

association along SR 775 between Gottfried Creek and Buck Creek. 

Over the  years the population has spread from the well drained so i l  

association to the Myakka, Immokalee, Adamsville and Ona f ine  sand association 

which i s  the dominant soi l  association above the 10 foot contour l i ne  in t h i s  

L part  of the Cape Haze Peninsula. Thesesoils typical ly  form a f l a t  topography 

and  are underlain by organic hard pans, and are poorly drained and subject t o  

flooding by elevated ground water tables. However, because of t h e i r  proximity 



t o  the drainage ways of the  creeks and the  shores of the  Bay and because of 

local topographic pat terns ,  these so i l s  have come to  be occupied by homesi t e s ,  

f i r s t  along the Bay, then along the lower reaches of the  creeks and now inland 

from the margins of the creeks. The degree of drainage l imita t ions  i s  ref lected 

i n  the  s izes  of the  roadside drainage ditches w i t h  the most recent ditches 

in the upland area between SR 777 and Ainger Creek being the deepest and widest. 

I f  future land developments spread in to  the i n t e r io r  of island-like areas of 

t h i s  association in the creek basins we predict  a continuation of the surface 

water wasteload from drainage ditches associated with the  developments a t  l e a s t  

during t h e i r  periods of construction. 

The remaining three soi l  associations - Broward f i ne  sand, Keri f ine  sand 

and a complex of poorly drained s o i l s  over shallow organic and marly hard pans 

form the s o i l s  of the  his tor ical  flood plains of the  creeks and the major 

his tor ical  seasonal and permanent depressions in the more elevated areas.  In 

the past people appear t o  have had enough sense n o t  t o  build on these s o i l s  

because of t h e i r  suscep t ib i l i ty  t o  flooding. More recently subdivisions have 

begun to  encroach on these s o i l s  via the construction of borrow pi ts / real  e s t a t e  

lakes and graded land f i l l i n g .  I t  i s  c lea r  from our so i l s  map tha t  future land 

development in the  upper basin of Gottfried Creek will face s ignif icant  con- 

1 s t r a i n t s  as f a r  as sui table  s o i l s  and adequate drainage. That such constra ints  

I may be overcome o r  overlooked i s  evidenced by the present condition of the 

upper part  of the Oyster Creek basin. 

We emphasize again the need t o  conserve and t o  understand the mu1 t i p l e  

roles these poorly drained so i l s  and t h e i r  associated wetland vegetation play 

i n  the  seasonal freshwater-nutrient budget of the Bay. Before these wetland 

B areas are irreparably altered t h e i r  hydrogeological roles should be c l a r i f i ed  

since these areas may be a s ignif icant  part  of the aquifer  recharge system i n  

the  END. - 



Erosion Properties of Soils .  

Because bare s o i l s  are eroded by wind and water, so i l  erosion can become 

a major fac tor  in the nutr ient-pol lutant-s i l t  wasteload i n  nearby open bodies 

of water. Most technical studies on soil  erosion a re  oriented toward non-urban 

s i tuat ions  ( i . e . ,  pasture, row crops, lumbering, e t c . ) .  However, in large land 

developments extensive areas of the  exist ing vegetation are removed and the  

bare s o i l s  are exposed, par t icular ly  during the i n i t i a l  phase of development 

when the road and drainage systems a re  constructed. In l a rge  projects such asby 

the Rotunda and General Development Corporation in drainage basins of the Lemon 

Bay Complex the  i n i t i a l  phase of land development may continue fo r  years. In 

the  local case study area these two land developments have been in process f o r  

more than 5 years. 

Runoff from the exposed bare so i l s  of the drained uplands, and the  diked 

spoil and banks of the  drainage ditches. in these two land developments has con- 

tinued to  contribute an unrecorded wasteload to  the surface waters of the creeks 

and Bay. A t  the same time the  large acreages of the  original  so i l  surfaces and 

new, graded so i l  surfaces have been subjected t o  wind erosion. The w i n d  eroda- 

b i l i t y  of the  major so i l  types in t h i s  region i s  summarized in Table 6. The 

major t r a c t  developments i n  the Lemon Bay area a re  on Myakka, Immkalee, Adams- 

v i l l e ,  and Ona s o i l s  ea s t  and southeast of the area w i t h i n  the EWD. The wind 

erodabil i ty index for  these s o i l s  ranges from 86 to  134 tons per acre per year. 

Since the prevailing winds and convective storms in t h i s  region are from the 

ea s t ,  the tota l  contribution of wind eroded so i l s  in the area t o  the non-point 

source nutrient-sediment wasteload since 1970 may be a s ignif icant  element in 

the annual wasteload budget. However, t h i s  i s  b u t  an academic hypothesis because 

there a re  no a i r  qua l i ty  monitoring s ta t ions  in the immediate area. 



Table 6. Wind Erodabi l i ty  of  the  major non-flood plain/wet 
s o i l s  i n  the  Uplands o f  t h e  Lemon Bay Area. 

Soi l  Se r i e s  Code K Factor T Factor Wind *Wind Eroda- 
TonIAClYr Erodabil i t v  b i l  i t v  Index - 

Group T/AC/Y R 

Adamsvi 11 e Aa-Ab 0.10 5 2 134 

Lakewood FS Lb 0.15 5 2 134 

LeonlMyakka .20 3-5 2-3 86-134 

Ona Ia/Ka .20 - 3-5 2-3 86-1 34 

Pornel l o  Pf 0.17 3-5 1-3 86-310 

S t .  Lucie SL 0.18 5 1 31 0 

K Factor  - S u s c e p t i b i l i t y  t o  wind erosion.  Soi l  su r face  roughness 
f o r  wind erosion. When su r face  i s  smooth K i s  I o r  100 percent .  

T Factor  - Computed s o i l  l o s s  by wind erosion from bare s o i l .  

Wind erodabi l  i t y  group. 

1.  Very f i n e ,  f i n e ,  and medium sands; dune sands. 

2, Loamy sands; loamy f i n e  sands. 

3. Very f i n e  sandy loams. 

4. S i l t y  c lays ;  s i l t y  c lay  loams. 

5. Non-calcareous loams and s i l t  loams. 

* Wind Erodabi l i ty  Index - average annual s o i l  l o s s  from a smooth, wide 
and bare f i e l d  a t  Garden City,  Kansas. 

Source: USOA, SCS. Gainesvil l e ,  1974. Envionrnental Planning 
Handbook f o r  Urban Areas, Florida. 



Hydroqeology. 

The base o f  the  l i m i t e d  knowledge o f  the  hydrogeology o f  t h e  Lemon Bay 

area i s  a r e p o r t  by H. S u t t c l i f f e  (1975) - - An Appraisal  o f  the  Water Resources 

o f  Char lo t te  County, F lo r ida .  Supplemental data are a v a i l a b l e  from var ious - 
wel l  logs,  t h e  water l e v e l  gauges i n  the EWD w e l l  f i e l d  and o the r  data compiled 

by t h e  Southwest F l o r i d a  Water Management D i s t r i c t .  In fo rmat ion  i n  S u t c l i f f e ' s  

r e p o r t  and personal communications and memoranda from S u t c l i f f e  have been re- 

worked,summarized and i n t e r p r e t e d  i n  var ious recent  repo r t s  ( i  . e. , Gore1 i c k ,  

1975; Smalley, Welford and Nalven and Russell and Axon, 1976; Tr i-County 

Engineering, Inc.,  1974, 1975). 

Groundwater Resources i n  Englewood Area. 

Un l i ke  most l o c a l ,  coastal  areas i n  the  Charlotte-Sarasota County reg ion ,  

Englewood and the  surrounding region w i t h i n  the  EWD i s  blessed w i t h  good q u a l i t y  

water from a non-artesian a q u i f e r  i n  the Tamiami l imestone format ion above the green 

c l a y  l a y e r  o f  the Hawthorne format ion which l i e s  l e s s  than 100 f e e t  below the  

surface. According t o  S u t t l i f f e  a major p o r t i o n  o f  t h e  a q u i f e r ' s  annual recharge 

i s  f r o m  pe rco la t i on  o f  l o c a l  surface and ground water through t h e  o v e r l y i n g  sands 

and o the r  s t r a t a .  Given t h a t  the  average yea r l y  r a i n f a l l  i n  the  Englewood area 

between 1965 and 1974 was 60.4 inches (Parmalee, P.C.) and t h a t  73% o f  the  r a i n -  

f a l l  i s  l o s t  by evapotranspi rat ion and a va r iab le  amount i s  l o s t  v i a  r u n o f f ,  

i t  has been est imated t h a t  o f  the remaining re ta ined  volume o f  water o n l y  33% 

I i s  ava i l ab le  f o r  consumption (Smalley, Wel l fo rd  and Nalven, 1963). Thus we agree 

w i t h  the statement i n  the  recent  Sarasota County 201 F a c i l i t i e s  Plan t h a t  " a l l  

I e f fo r t s  must be made t o  encourage conservat ion o f  the  area 's  ground water systems. 

I 
Such e f fo r t s  should f u r t h e r  encourage the r e u t i l i z a t i o n  and r e c y c l i n g  o f  t r e a t e d  

sewage e f f l u e n t  whenever possible." While one can argue about t h e  q u a l i t y  o f  



f t r e a t e d  sewage by on- s i t e  wastewater systems, such systems a r e  con t r ibu t ing  

t o  t h e  recycl ing  o f  water  t o  t h e  a q u i f e r  in  t h e  Englewood a r e a ,  p a r t i c u l a r l y  

i n  a reas  w i t h  deep, well drained sands and i n  t h e  "dry season" (January-  

Apr i l )  when t h e  t o t a l  resident /non-resident  population i s  a t  i t s  annual 

maxi mum. 

Water Usaqe in Enslewood Water D i s t r i c t .  

Although a s  many a s  30% o f  t h e  housing u n i t s  i n  t h e  a rea  may be on p r i v a t e  

we l l s ,  t h e  END water p l a n t ' s  pumpage and monitoring well records from December 

1963 t o  1977 form t h e  bas i s  of  t h e  following d iscuss ion .  

As expected with t h e  increase  i n  population between 1964 and 1977 t h e r e  

have been marked annual and seasonal increases  i n  pumpage r a t e s  from t h e  EWD 

well f i e l d .  The t o t a l  annual pumpage has increased from 68.7 MG i n  1964 t o  

362.2 MG i n  1976. The t o t a l  f o r  March 1977 was 44.6 MG. Monthly v a r i a t i o n s  

i n  pumpage r a t e s  r e f l e c t  seasonal changes i n  t h e  population l e v e l ,  while d a i l y  

maxima and minima pumpage r a t e s  a re  r e l a t ed  t o  dry periods and r a i n f a l l  events  
7 

(Figure I). When t h e  d a i l y  f luc tua t ions  a r e  smoothed by connecting maximal 

pumpage days and then minimal pumpage days, the  r e s u l t i n g  annual curves 

(Figure L) r e f l e c t  t h e  t o t a l  amount of water pumped t o  indiv idual  u n i t s  on 

the water system and t h e  r e l a t i v e  amounts o f  water t h a t  pass through t h e  u n i t s  

(lower curve)  and around the  un i t s  via  i r r i g a t i o n  a c t i v i t i e s  ( t h e  a rea  between 

C t h e  lower and upper curve) .  

In order  t o  compare t h e  annual and seasonal changes i n  a m u n t s  of  water  

b passing through t h e  housing un i t s  i n  the  EWD, we smoothed t h e  low d a i l y  pumpage 

r a t e s  f o r  the  years  1972 t o  1976. The r e su l t ing  curves a r e  shown i n  Figure 24. 
The curves in t h i s  f i g u r e  r e f l e c t  the  annual increases  and seasonal pa t t e rns  of 

both the  permanent and non-permanent res ident  populations. This f i g u r e  alsoshows 

t h a t  between 1972 and 1974 the re  was a measurable increase  in through u n i t  water  



month 

Figure 24 Seasonal f l uc tua t ions  in low d a i l y  pumpage r a t e s  by 
Englewood Water D i s t r i c t  Water P lan t ,  1972-1976. 
These curves represent  through - household water use. 
The shaded rec tangles  represent  0.6 t o  0.8 MGD from 
May 15 t o  October 15. 



use i n  the  wet season (May 15 t o  October 15) .  However, in  1975 and 1976 through 

u n i t  water  use decl ined in t h e  wet season. These annual and seasonal t rends  and 

va r i a t ions  ind ica t e  t h a t  ob jec t ive  assessments of  t h e  impact of  through un i t -  

on - s i t e  wastewater systems on t h e  ground water and rece iv ing  waters may requ i re  

m r e  d e t a i l e d  analyses.  

In addi t ion  t o  t o t a l  d a i l y  and seasonal va r i a t ions  in water  pumpage from 

t h e  EWD water  p l an t  t h e r e  a r e  va r i a t ions  i n  t h e  amount of water  pumped on 

d i f f e r e n t  days i n  d i f f e r e n t  seasons. These va r i a t ions  a r e  i l l u s t r a t e d  i n  

Figure - 25 f o r  Sunday and Monday in March, August and September, 1976. The 

d a i l y  pumpage records i n  t h i s  f igu re  r e f l e c t  t h e  following d a i l y  water  use 

pa t t e rns .  Regardless of  t h e  season t h e  water use day begins around 6:30 AM 

with t h e  e a r l y  r i s e r s .  There i s  a general peaking of water use around 9 t o  

10:OO AM when through u n i t  and i r r i g a t i o n  uses a r e  maximal. The Monday morning 

through u n i t  washing a c t i v i t i e s  a r e  n ice ly  i l l u s t r a t e d  by t h e  c h a r t  f o r  Monday, 

September 6 ,  which was in a period of  t h r e e  days o f  r a in .  Af ter  10:OO AM water  

use dec l ines  un t i l  12:OO PM in March ( t h e  t o u r i s t  season) and 10:OO t o  11 :00 PM 

i n  August and September. Only a small non-recorded volume o f  water  i s  pumped 

between midnight and 6:00 AM. According t o  the  experienced EWD water  p l an t  

opera tors  (Mr. Halpin and Mr. Colpe t t s )  addi t ional  information i s  contained i n  

these  d a i l y  pumpage records.  For ins tance ,  a minor but  d i s c e r n i b l e  peak occurs 

i n  t h e  peak population season immediately following the  11 :30 PM news. 

Sep t i c  Tank Water Usaqes in Englewood Water D i s t r i c t .  

These d a i l y  water pumpage records and the va r i a t ions  i n  t h e i r  p a t t e r n s  

r a i s e  several  quest ions r e l a t ed  to  t h e  assessment of s e p t i c  tank systems and 

t h e i r  e f f i c i e n c y  in processing wastewater. Typically a household s e p t i c  tank 

system in t h e  Lemon Bay area receives a maximum volume of  grey water  ( tank-  

t o i l e t )  and black water  ( t o i l e t  water) over several hours i n  t h e  morning, a 



SUNDAY MONDAY 78 

Figure25. Daily water pumpage records from Englewood Water D i s t r i c t  
comparing seasonal (March to  August and September) patterns 
and weekend (Sunday) to weekday (Monday) patterns. Numbers 
around outer c i r c l e  indicate time; inner c i r c l e  contains 
date,  to ta l  amount of water pumped on millions of gallons,  
and amount of ra infal l  in inches on tha t  day. 

Source: Englewood Water Dis t r ic t .  



second b u t  smaller volume of grey and black water in the  ear ly  evening and a 

th i rd  even smaller volume of black water in l a t e  evening. Since the i n l e t  and 

ou t l e t  pipes of a typical sept ic  tank are a t  the  same l eve l ,  the volume of 

water t ha t  enters the  tank during a par t icular  period should r e su l t  in a simi- 

l a r  volume of water passing into the leaching f i e ld .  Thus the efficiency of 

the  leaching f i e l d  i s  related d i rec t ly  t o  i t s  capacity t o  assimilate and process 

pulses of d i f fe ren t  volumes of wastewater and the length of the intervals  between 

the  pulses. 

Since m s t  of the sept ic  tank systems in the Lemon Bay area service small 

s ingle  family dwelling un i t s ,  an estimated 100 gal .  of wastewater may be gener- 

ated per unit  per day when the  units  are occupied. Between May 15 t o  October 15, 

1976 the low level daily pumpage of the EWO water plant was 0.45 t o  0.50 MGD. 

By dividing these values by 100 galldaylhourly un i t ,  we estimated t ha t  the 

number of units  using through-house water to be 4,500 t o  5,000. By adding an 

estimated 1,536 units  with private wells we a r r ive  a t  an estimated through-house 

flow of 0.60 t o  0.65 MGD i n  the  EWD. The EWD pumpage records and our own f i e l d  

observations show tha t  a s ignif icant  percentage of the dwelling units  a re  vacated 

during the  wet season f o r  varying lengths of time. Furthermore, of the 73% of the 

annual precipitat ion l o s t  by evapotranspiration more than 50% i s  l o s t  between May 

and October. These factors combined w i t h  the a r t i f i c i a l  surface water drainage 

systems and a r t i f i c i a l  ground water gradients in the  developed areas tend t o  

reduce the  impact of sept ic  tank systems on the surface waters. One f inal  factor  

t o  be considered in impact equations i s  t ha t  an unknown number of household uni ts  

i n  the area have two sept ic  tank systems. 

Seasonal Fluctuations of Ground Water Table Levels. 

One of the  l a s t  elements in the  hydrogeological picture i s  the seasonal 

f luctuations of the ground water table.  Information on ground water table  



1- e leva t ions  in t h e  Lemon Bay area  a re  recorded pr imar i ly  i n  s e p t i c  tank permit 

app l i ca t ions  on f i l e  a t  t h e  County Health Departments. Additional information a i s  ava i l ab le  i n  var ious t e s t  well records.  The l imi t ed  data we obtained on 

a ground water  l e v e l s  during our  survey a r e  sumar i zed  i n  Figure 26. The add i t -  

ional data  on t h i s  element should be analyzed i n  d e t a i l .  



Figure 26. Ground water level in t e s t  well records fo r  the Lemon Bay 
area. Dot i s  location; number above l ine ,  month; number 
below l i ne ,  water table level in fee t  below surface. 
From: U.S. Geological Survey, Sarasota, FL. 





CENSUS TRACT 26 
Figure 27 Geographical limits of Sarasota County Census Tract 26 .  Small 

dashed l ine demarcates sections; section numbers indicated. 
Source: Sarasota Co. Planning Dept. 



Figure28 Geographic boundaries o f  Char lo t te  County population study; 
areas 1. 1A. 2 .  and 3 i n  the Lemon Bay Area. 
Source: C h a r l o t t e  County Regional Sewer and Water Comprehensive Plan,  

1974. 



Demographic Patterns. 

No population study would be complete without a graph sumnarizing popu- 

la t ion  growth and projected growth. Accordingly, Figure - 29 sumnarizes in a 

general way the  population growth for  the Englewood area. The most in te res t -  

ing feature  in t h i s  graph i s  the apparent plateauing of the. populat ionest imated 

by the  Englewood Area Chamber of Comnerce compared to  the  projected steady 

increase i n  the  Sarasota County 201 Plan. The estimated present and future  

growth in Area 1 of Charlotte County i s  summarized in Table 7; one estimate 

of future  increases in the  population in Census Tract 26 i s  shown i n  Table A. 

The increase i n  number of housing units  in Census Tract 26 from 1958 to 1975 

i s  sumnarized in Table 3. 
in t ra -  

While preparing Table L w e  realized that/area d i s t r ibu t ion  patterns of 

the  local population and housing units  in the  Lemon Bay Complex area might be 
the 

important inlanalysis of residential  density l imita t ions  of on-site wastewater 

systems. One residential  density c lass i f icat ion i s  given below: 

Rural Density 1 .0  o r  fewer res ident ia l  
uni ts  per acre 

Low Density 1.1 to  4.5 uni ts  per acre 

Moderate Density 4.6 t o  13 uni ts  per acre 

Medium Density 13.1 t o  18.0 uni ts  per acre 

Source: Smalley, Wellford and Nalven and 
Russell and Axon, 1976. 

In par t i cu la r ,  we were interested in the extent and d i s t r ibu t ion  o f  ru ra l ,  

sub-urban, suburban and urban densit ies.  The number of housing uni ts  per half-  

section (320 acres) were determined for  the years 1957, 1972 and 1976, using 

aer ia l  photos and U.S.G.S. 7-112 min .  quadrangle maps. The resu l t s  (Tables ?Jl- 

and 11) reveal tha t  as of January, 1976 only s ix  half-sections had a housing 

u n i t  density greater than 1 u n i t  per acre. Since i n  the geographic sections 



a Estimated population f o r  Englewood Water D i s t r i c t .  
30- (from Englewood Chamber of Commerce, 1977. ) 

Projected r e s iden t  population, Sarasota Co. 
i Census Trac t  26 ,  1977, Sarasota Co. 201 Report. 

Projected t o u r i s t  population, E. - 
20- 

- 
10- 

- 

Figure29 Resident and t o u r i s t  population o f  Englewood Water D i s t r i c t  
and Sarasota County Census Trac t  26--past, present  and 
es t imates  of fu ture .  



Table7: Estimated Hold ing Capacity o f  Cha r lo t t e  County w i t h  Lemon 
Bay Area. See Figure 28 f o r  boundaries o f  study areas. 
Source: Tri-County Envneer ing ,  Inc. 1974. 

STUDY AREA LAND AREA I N  ACRES RESIDENTIAL ZONE LANDS HOLDING CAPACITY POPULATION EXISTING MAXIMUM POP. 
IDENTIFICATION PLATTED NONPLATTED TOTAL GROSS AC NET AC PLATTED NONPLATTED TOTAL POPULATION POTENTIAL 

Table - Estimated Resident and Peak Populat ions o f  Cha r lo t t e  County i n  the 
Lemon Bay Area. See Figure f o r  boundaries o f  study areas. 
Source: Tr i-County Eng ineerzg ,  Inc .  1974. 

STUDY 1973 1978 1983 1988 1993 
AREAS RESIDENT PEAK RESIDENT PEAK RESIDENT PEAK RESIDENT PEAK RESIDENT PEAK 

i 
*Study area 1 and 1A have been combined. 



 table^ Generalized Land Use Projec t ion  of  Census 
Tract  26 (Engl ewood) , Sarasota County, 1972. 

1972 1975 1980 - 1985 1990 - 1995 - 2000 - 
Total Population 3,504 5,100 7,300 10,000 13,400 16,800 21,200 

Total Acres 

Developed Land 785 1,112 1,562 2,114 2,809 3,504 4,404 

Single Family 478 675 946 1,277 1,694 2,111 2,651 

Mu1 ti-Family - - 33 78 133 203 273 363 

Mobile Homes 34 6 7 112 169 238 307 39 7 

Residential 51 2 775 1,136 1,579 2,135 2,691 3,411 

Comerci a1 4 7 79 124 179 2 50 32 1 41 1 

Indus t r i  a1 3 19 41 68 102 136 181 

Other Uses 223 239 261 288 322 356 401 

Residential Density 3.10 2.99 2.92 2.87 2.85 2.83 2.82 
(D. U./Acre) 

Minor Civi l  Division Total Area 1 5,635 

Source: Tampa Bay Regional Planning Council, 1973 

1.  Total acres  in  1972, 5,635 ac res .  
Total vacant and open rangeland in 1972, 4,741 acres .  

t 



Table - 9. Summary of  t o t a l  number of household u n i t s  by sec t ion  in 
Census Trac t  26 (Englewood-Manasota Key), Sarasota County 
1958 t o  1975. Data from Sarasota County Planning 
Department Reports. 

3 

22 N 8 10 11 13 16 32 36 37 
S 9 10 10 11 12 2 3 24 24 

2 3 N 2 21 2 3 2 5 
S 9 9 10 10 10 9~~ 26 30 

24 S 15 15  2 1 21 29 891 98 101 
25 N 39 40 42 44 49 =I04 121 127 

S 237 245 248 252 3256 '0496 551 51 2 
26 N 6 7 8 8 13 48 51 53 

S 4 4 4 4 6 12 12 12 
L 

27 N k? 3 4 4 4 1 8  18  19 
35 N 14 14 15 3 10 13  1 3  

I S 22 28 32 33 
36 N 196 2 08 21 3 21 9 "239 321 346 347 

5 115 118 121 125 131 '2192 192 192 

I 40S/2CE 30 S 46 65 76 95 127 226 228 232 
31 N 27 30 33 36 56 148 173 185 

S 88 98 101 111 "134 319 323 329 

I Subtotal Gwell ing 
Units 815 876 91 1 969 1070 2055 2167 2999 

I 1 3 ~ r a n d  Total 1279 2726 2923 3712 



Table 9 ,  continued 
*I958 f i g u r e s  present  t o t a l  growth t o  December 31, 1958. Other f i g u r e s  

r e f l e c t  t o t a l  growth between each recorded yea r .  

1 )  Oak Grove Mobile Home Park (40)  

2)  Brook t o  Bay Mobile Home Park (60) 

3 )  Shady Haven Mobile Home Park (150) 

3) Willow Lake Mobile Home Park (20 

4 )  Deer Creek Mobile Home Park (50) 
5)  20 duplex u n i t s  

6 )  20 Oak Groves Mobile Home Park and 22 a p t .  u n i t s  

7)  4 Apts. and 3 duplex un i t s  

8)  6 duplex u n i t s  

9) 16 duplex u n i t s  

10) 300 Shady Haven Mobile Home - 124 Willow Lake T r a i l e r  Park Units;  
72 duplexes 

11)  41 duplex u n i t s  

12) 17 duplex and 20 a p t .  u n i t s  

13)  The grand t o t a l  includes 232 duplex; 87 mul t i ,  and 194 mobile home u n i t s .  



9 1 

Table 10 Number and Geoqraphic Di s t r ibu t ion  of  Household Units -- 

It' 
Present  in  1972 and 1976 i n  the  Lemon Bay Study Area 
of  Sarasota County from t h e  Sarasota-Char lo t te  County 
Line North t o  Forked Creek. 

Geographic 

a ~ o c a t i o n  .- a 
c 
"l 

! -";if course 40s 
- s i d e n t i a l -  4 r a i  1 e r  

40s 

rked Creek 40s 

40s 

40s 

Manasota Kev 40s 

- Oesidential T ra i l e r  40s il 
N. Manasota Key 40s 

Mainland 

. Manasota Key 40s 

a n a s o t a  Beach 40s 

&'::";:nasota 40s 

Pasture 40s 
- *ulf Pines Memorial 

a a s t u r e  40s 

g s i d e n t i a l  
'orked Creek 40s 

s i d e n t i a l  
drked Creek 40s 

lanasota Key 40s 
40s 

h 
C V) 

!972 - 1976 
0 420, C, C, 

0 .r - - -  N C ,  W C ,  
Z C, .r .rN .rW r. C r. c 

U 50 3 5 0 L O I O  L 
c w m u  m m  m a  - v l  L o -v) L o 
0 V) 7 - @ L C  .- 4.J % .- 

w .r "lL"l1 V I I L  L -.r L L 
m Q Y. u o  ~ , h  C,N m~ w w m c  a w 
s O 7 .r.r .rm .-PI 4 2 3  C, C, C 1 3  C, C, 
m a, m C L  m m o m c 

V1 - 0 m C 
P: 3 C L  3- 3- I- w 



BLE 1 0  (continued) 

a 

ast Englewood 40s 

* Number of HU's 

19E 27 N/S 1 12 1 13 13 - 14 14 - - - - - - - - - - 
19E 35 N/S 4 9 2 13 13 - 15 15 - 

7 24 9 31 21 10 40 24 16 

19E 36 N/S * * * * * * 311 38 273 
118 2 43 120 36 84 163 46 117 

20E 31 N/S 16 35 148 51 16 35 199 23 176 
80 88 178 168 22 146 346 47 299 

20E 32 N/S 1 6 24 7 - 7 31 - 31 
- 2 - 2 - 2 2 - 2  

20E 33 N/S - - 1 - - - 1 - 1 
4 ,  1 6 3 7 - 7 1 0 - 1 0  

Totals 758 1328 1759 937 528 1861 4123 721 3402 

not shown on Source Map. 



Table Number and Geographic D i s t r i b u t i o n  o f  Household Un i t s  
Present i n  1957, 1972, and 1976 i n  Lemon Bay Study Area 
o f  Char lo t te  County from the  Sarasota-Charlotte County 
L ine  South t o  the  West Branch o f  Coral Creek. 

Geographic 
0 
Z 

Locat ion n 
.r C 
C 0 
V) w 'r 
E m C, 

C U 
w g s V )  I- 

1972 m - 
u 
.r 
E 
3 

C, 
7 N C, 
'r w r. 
2 h  m 
cam - 

7 

E 
U- 

a 1  F L 
C,N rr) W 
.r r. C, C, 
m 0 nJ 
2- I- 3 

Pasture 415 20E 1 N/S - - - - - - - - - i 
2 

i; 

(Oyster,Buck Creek) 2 - -2 2 - - - - r 
!. 1 pasture 41s 20E 2 N/S - - - - - - - - - 

- - - - - - - - (Oyster,Buck Creek) - 

a - - - - - - - Pasture-Resident ial  41s 20E 3 N/S - - 
(Oyster,Buck Creek) 2 - -2 2 - 2 - - - 

41s 20E 4 N/S - - 225 - - - 225 94 131 
=!%?$-Residential 1 16 229 17 - 17 246 47 199 

4inger,Oyster Creek) 

I Mouth o f  
Ainger Creek 

Po in t  o f  Pines, New 
Po in t  Comfort, m '  41s 20E 6 N/S 66 193 136 259 34 225 395 73 322 
Mouth o f  79 84 18 163 101 62 181 119 62 

%~::ZaCE~k 41s 19E 1 N/S 7 30 19 37 17 20 56 24 32 
17 31 18 48 28 20 66 31 35 

1 Manasota Key 

415 19E 2 N/S 17 28 55 45 22 23 100 31 6 9 
- - - - - - - - - 

Punta Gorda 41s 19E 12 N/S 29 67 197 96 42 54 293 72 221 
Beach 67 45 40 112 52 60 152 59 9 3 

south  41 S 20 t  7 N/S 9 6 - 15 11 4 15 11 4 
New Po in t  Comfort - - - - - - - - - 
Mouth o f  Ainger Creek41S 20E 8 N/S 25 5 6 30 25 5 36 30 6 
North Grove C i t y  8 203 59 211 101 110 270 211 59 

Pasture 
T ra i l e r -Res iden t i a l  41s 20E 9 N/S - 7 143 7 1 6 150 7 143 3 (Oyster Creek) - - 31 - - - 31 - 3 1 

I South 415 20E 17 N/S 16 211 56 227 56 171 283 66 217 

r Grove C i t y  19 57 144 76 9 67 220 49 171 

S. Punta Gorda Beach 415 20E 18 N/S 6 32 13 38 26 12 51 36 15 
1 S. Manasota Kev - - - - - - - - - 



m TABLE 2 (continued) 

- 
I 

- 
6 

South Punta 41 S 

W .  Placida Church 

a Pl acida Church 41 S 
Mouth of Buck Creek 

;;;:n;eek 41 S 

Rotunda 41 S 

1 Rotunda,West Branch 41s 
Coral Creek 

Pasture 41 S . 5. Knight Is land 41 S 
Mouth of  Lemon - Creek 

. f l ight  Is land 41 S 

South 41 S I Knight Is land 

Don Pedro 41 S 
Is1 and 

Pas ture ,  (Lemon. West 41s 
Branch Coral Creek) 

- 
Pasture (West Branch 41s 

m Coral Creek, 
Drainage Basin) 

Tota ls  439 1809 2092 2248 906 1342 431 3 1574 2739 



t h a t  included parts  of Lemon Bay, the actual land area was l e s s  t h a n  the half- 

section and since certain sections had areas of both high ( t r a i l e r  and mobile 

home parks) and low (s ing le  family un i t s )  housing uni t  dens i t i es ,  we subdivided 

each half-section in to  areas as follows: 0 uni ts lacre ,  1-2 un i t s lac re ,  2-3 

uni ts lacre ,  3-4 unitslacre and 5 o r  more units/acre. The result ing d i s t r ibu t -  

ional pattern i s  shown on Map c. The tota l  number of acres for  the  f ive  

housing uni t  density classes i s  given below: 

Uni ts/Acres Total Acres 

0-1 3,342 

Total acreage 7,997 

Those areas with more than 3 uni ts lacre  are limited t o  t r a i l e r  and mobile home 

parks and condominiums. 

Other land use studies fo r  Charlotte and Sarasota Counties have described 

the tota l  acreages devoted t o  d i f ferent  types of a c t i v i t i e s  ( i . e . ,  s ingle  family, 

mu1 ti-family, mobile homes, comnercial , indus t r ia l ,  e tc .  ) .  The data from these 

studies fo r  the Lemon Bay area a re  sumnarized in Tables 8 , 12 , 13, and 14_. 
t h a t  

Both Map and the tables  above show / 86% of the developed lands in the 

Lemon Bay area have a housing uni t  density of 2 or  l e s s  per acre. Our data do 

not show which housing units  are mu1 t i p l e  family units. Nevertheless, nearly 

a l l  of the  housing units  fronting on the creeks and Bay a re  single family un i t s .  

I t  i s  these which are the most important re la t ive  t o  the  potential contribution 



TABLE 12. - Exi s t ing  Land Use, 1974 f o r  Township 41s-19E, 
Char lo t te  County. 
Source: Tri-County Engineering, Inc. 
June 1975, LUMP. 

Type o f  Use Number Acreage % o f  % 
of  Uses Developed Total 

Area Acreage 

Agr. o r  Open --- 148.14 --- 15.0 

Resident ial  : 

Single  Family 297 74.25 33.4 7.5 

Two Family 78 19.50 8.7 2.0 

Mu1 ti-Family ( 25 )  363 39.91 17.9 4.1 

Mobile Home 

1 I 614.00 " 1 Total Water Area 

Total Area 985.00 



TABLE 1 3  - Existing Land Use, 1974, f o r  Township 413-20E, 
Charlotte County. Source: Tri-County Engineering, Inc. 
June, 1975, LUMP. 

I 
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Table 14 General ized Land Use o f  Census Trac t  26 (Englewood Water D i s t r i c t )  - water Resource 
- Sarasota County, 1975, 1985, 2035. Adapted from Srnalley, Welford and Merger Study, 

Nalven, Inc.  and Russell and Axon, Inc.,  1977 1976 

App l icab le  LUOA Levels 
LEVEL I /  LEVEl I 1  

URBAN OR BUILT-UP 
Resident ia l  
Comerc i  a1 and Services 
I n d u s t r i a l  
Transpor tat ion,  Comnunications 

and U t i l i t i e s  
I n d u s t r i a l  and Commercial 

Complexes 
Mixed Urban o r  B u i l t - u p  Areas 
Other Urban o r  Bu i l t -Up Areas 

AGRICULTURAL LAND 
Cropland and Pasture 
Orchards, Groves, Vineyards . 
Nurseries, and Ornamental 
H o r t i c u l t u r a l  Areas 
Other A g r i c u l t u r a l  Land 

RANGE LAND 
FOREST LAND 
WATER 
WETLAND 
BARREN LAND 

S t r i p  Mines, Quar r ies  and 
Gravel P i t s  

Other Barren Land 
-- 
CENSUS TRACT/DIVISION TOTAL 

Percentage o f  County Area 

1975 1985 
Area Percent Area Percent 

(Acres) (Acres) 

2035 
Area Percent 
(Acres) 



of sep t ic  tank systems t o  the wasteload of the nearby waterways. A second 

d i r ec t  wasteload source includes waterfront marinas and power boats reviewed 

in the next section.  

Marinas and Power Boats. 

The impact of small boat marinas and recreational boating on water qual i ty  

has received more and more a t tent ion in recent years ( i . e . ,  Roy Mann and Assocs., 

1974; Nixon e t  al., 1973). Mann and Assocs. found tha t  marina f a c i l i t i e s  ranked 

high fo r  the  following potential environmental impacts: f i l l i ng l spo i l  disposal ,  

channelization and poor c i rculat ion,  anti  -fouling toxins,  gas and o i l  sp i l l age ,  

sewage disposal ,  t rash and debris,  and f i sh  cleaning. Power boat a c t i v i t i e s  

ranked high fo r  the following environmental impacts: sediment resuspension, 

turbidi ty ,  and disturbances t o  the l i t t o r a l ,  benthic and marine fauna and the 

submerged vegetation. 

Since the present study was in part  a baseline survey of potential sources 

of pollution,  we surveyed the marinas in Lemon Bay and the number of power boats 

present i n  the area i n  July 1977. The locations of the twelve marinas in Lemon 

Bay a re  shown in Figure 3a, Information available on individual marinas i s  

summarized in Table 15. A t  the time of the survey 423 boats were i n  dry storage 

and 301 were in boat s l i p s .  The number of boats on private waterfront l o t s  were 

as follows: Lemon Bay, 124; Gottfried Creek, 71 ; Ainger Creek, 107; Oyster 

Creek, 42. The tota l  number of boats observed was 1068. 

Because of the  shallow waters of the creeks and bays most of the power boats 

in the  area are 16 t o  24 foot boats with 2-cycle engines. These and other boats 

t ha t  enter  the  area via the Intracoastal Waterway o r  by boat t r a i l e r  a re  fueled 

i n  part  by an estimated 24,000 gals. of fuel per month  by the local marinas. 

As the population of the Cape Haze Peninsula increases in the future the activ- 

i t i e s  and expansion of the  Lemon Bay marinas will continue t o  increase. Not a l l  

of the marinas on Lemon Bay have t o i l e t  f a c i l i t i e s .  However, marinas t ha t  do have 



F i g u r e  30 Mar ina l o c a t i o n  map. Legend as i n  Tab le  15 



Table  15 LEMON BAY MARINA INVENTORY 

Marina 

Type o f  Mar ina 

No. Boa t  S l i p s  

No. Dry Storage 

No. Boats i n  D.D. 

No. Boats Wet 

Mar ine g a s / o i l  s a l e s  

Dockside Fuel Pump 

Docksi de D i e s e l  Fuel 

E l e c t r i c i t y  t o  S l i p s  

Sewage F a c i l  i t i  es 

L i v e  Aboard Boats 

F i s h  Clean ing 

Grocery Sales 

Restaurant  

Laundromat 

Rest Rooms 

Leas t  A c t i v e  Months 



t o i l e t  f a c i l i t i e s  may be expected t o  generate l a r g e  amounts o f  wastewater du r ing  

c e r t a i n  days of the  week depending on the  season. 

Marinas w i t h  t o i l e t  f a c i l i t i e s  are comparable t o  schools, churches and 

wa te r f ron t  parks. Thus t h e i r  wasteload budgets d i f f e r  f r o m  those o f  r e s i d e n t i a l  

m u l t i p l e  f a m i l y  and t o u r i s t  housing u n i t s  and comnercial u n i t s .  I n  general when 

t h e  combined wasteload o f  a c t i v i t i e s  o f  any o f  these types o f  u n i t s  exceeds t h e  

capac i t i es  o f  the  on -s i t e  s e p t i c  tank system (S ) ,  the  next  s tep  i s  t o  develop 

on-s i te  neighborhood package type sewage f a c i l i t i e s .  

Sewaqe S ys tems . 
Although most o f  t h e  Lemon Bay area i s  serv iced by o n - s i t e  s e p t i c  tank 

wastewater systems, there are no tab le  exceptions. These except ions i nc lude  a  

v a r i e t y  o f  small t reatment p lan ts  w i t h  d i f f e r e n t  design capac i t ies .  Extended 

aerat ion,  r e t e n t i o n  ponds and sand f i l t e r s  are common elements i n  the  processing 

o f  t rea ted  e f f l u e n t .  The l o c a t i o n  and character  of the  22 t reatment  p lan ts  i n  

t h e  area are summarized i n  Tables and 17. The loca t i ons  o f  the p lan ts  are 

shown i n  Figure - 31 . This f i g u r e  and Map IX show t h a t  every area w i t h  more 

than 3 u n i t s l a c r e  i s  p resent ly  serv iced by a  sewage treatment p l a n t  w i t h  t h e  

poss ib le  except ion o f  t h e  Redfish Lodge area on Lemon Bay. As the  open space 

i n  t h e  l ess  densely populated areas i s  f i l l e d  w i t h  housing u n i t s  a d d i t i o n a l  

areas w i l l  r e q u i r e  cen t ra l  sewage systems. The f i l l i n g  i n  o f  e x i s t i n g  developed 

areas has been slow r e l a t i v e  t o  the expansion o f  new developments i n t o  un- 

developed areas. Thus fo recas ts  o f  the  populat ion and waste f l ow  i n  the  Lemn 

Bay area exempl i f ied  by Table ig may need t o  be supplemented w i t h  a d d i t i o n a l  

data on populat ion,  zoning and land ownership pa t te rns  as we l l  as types of  

development and the ever increas ing  a r ray  o f  a l t e r n a t i v e  on-s i te  wastewater 

systems. 



Table & Char lo t te  County, Large Independent Sewer Systems i n  Lemon Bay 'Area, 1973. 
Source: Tri-County Engineering, Inc. ,  June 1974 (See Figure 3 1  f o r  l oca t ions .  ) 

NKME, ADDRESS COLLECTION SYSTEM TREATMENT SYSTEM CAPACITY E X P ~  
LOCATION AGE TYPE OF TREATMENT (GPO) FEASIBILITY 

M A X .  NO. HOOK-UPS TYPE PLANT & BRAND DESIGN ON SITE 
SIZE AREA SERVICED FINAL DISCHARGE POINT SUMMER 

COMMENTS (CAPACITY) W I N T E R  

1 .  Admiralty Vi l las  
N. Beach Road 
Englewood, Fl a.  

2 Years 
N A 
N A 
New System 

5 Years 
66 Homes 
2 Restaurants 
1 Public Beach 
37 

Aeration 
Defiance 
Drain Field 

YES 2. Englewood Beach 
Condominium 
Manasota Key 

Aeration 
Environmental Control Sys. 
Pol i sh in  Pond 
(5 , 6 0 0 ~ ~ 3  

43,000 
(Phase 1 )  

100,000 
(Phase 2 )  

Not i n  Use Yet 

3.  Gaspari l la  Pines 
Engl ewood 

Under Construction 
320 Units (proposed) 
750 Acres 

Aeration 
Marol f 
Polishinq Pond 

(1 ~ c F e )  
Go1 f Course I r r i g a t i o n  

4. Holiday I n n  1 Year 
112 Hook-Ups 
3 Buildings 
20 Acres 
(12 Acres Already 
Developed) 
112 Year 
41 3 Connections 
NA 

Aeration 
Defiance 
Retention Lake 
(8,67012) 

YES 
Trav-L-Park 
Fla 776 
Engl ewood 

5. Holiday Mobile 
Es t a t e s  
Fla 776 
Engl ewood 

Aeration 
Marol f 
Retention on Pond 
(2  Acres) 

YES 
P lan t  i s  Expandable 
t o  1,000,000, p a r t  
under cons t ruc t ion  

5A Rotunda West 
I and I1 
Rotunda West 

2 Years--Present 
275 Connections 

Aeration 
1 Clow 
1 Davco 
Polishing Pond 
(Golf Course I r r i g a t i o n  

YES 



continued. 
Table g / C h a r l o t t e  County, Small Independent Sewer Systems i n  Lemon Bay Area, 1973. 

Sources: Tri-County Engineering, Inc.  (See Figure 2 f o r  l oca t i ons )  

NAME, ADDRESS COLLECTION SYSTEM TREATMENT SYSTEM CAPACITY 
LOCATION AGE TYPE OF TREATMENT (GPD) 

MAX. NO. HOOK-UPS TYPE PLANT & BRAND DESIGN 
S I Z E  AREA SERVICED FINAL DISCHARGE POINT SUI4MER 

COMMENTS (CAPACITY) WINTER - 
6. Bay Vista Rest. 12 Years Aerat ion 5,000 

1177 McCall 1 Restaurant Defiance 2 N A 
Englewood, F la  N A Drain F i e l d  (500' ) NA 

NA 

EXPANSION 
FEASIBILITY 
ON SITE 

7. E l  Galeon Motel 1 Year 
Gu l f  Blvd. 13 Apts. 
Manasota Key N A 

Aerat ion 3,300 
N A 2 960 
Drain F i e l d  (1,200' ) 1,300 

NO 

NO 

YES 

NO 

8. Gulf t o  Bay 10 Years Aerat ion 
T r a i l e r  Park (Mod i f ied  1 Year) NA 
Manasota Key 20 Hook-Ups Drain F i e l d  

9. Lemon Bay School 12 Years 
F la  775 479 People 
Engl ewood 

Aerat ion 9,000 
NA 2 NA 
Drain F i e l d  (2,000' ) N A 

10. Oakwater Cove 
Condon~inium 
N. Beach Road 
Manasota Key 

Under Construct ion 
1 8  Un i t s  
1.32 Acres 

Aerat ion 
Mar01 f 2 Drain F i e l d  (2,000' ) 

11. Palm Plaza 
Shopping Center 
F la  775 

4 Years 
15 Stores 

Aerat ion 
N A 
Drybed (6 Runs o f  70 ' )  

Engl ewood 

12. Sea Horse Apts. 
Gu l f  Blvd. 
Manasota Key 

13. T i k i  Apartments 
N. Beach Road 
Manasota Key 

6 Years 
25 Apts. 

Aerat ion 
Defiance 2 Drain F i e l d  (35,000' ) 

2 Years 
32 Apts. 

Aerat ion 
Defiance 
Spr ink l i ng  System 



Locat ion 
Symbol Fdc i l  i t y  

Brook t o  Bay 
T r a i l e r  Park 

Deer Creek 
T r a i l e r  Park 

Englewood Go1 f 
Condominium 

Englewood School 

Engl ewood 
Shopping Center 

Oak Grove 
T r a i l e r  Park 

Q u a i l  Run Condo 
Apartments 

Shady Haven 
Mobi 1 e Home Park 

Wash House 
Laundromat 

Table lL Sarasota County, Independent Sewage Systems i n  L e ~ n  Bay 
Area. 1976. Source: Sar. Co. 201 Plan Rpt. 1977. 
See Figure - 31 f o r  l oca t i ons  

Address 
Design Capacity/ 
Ave. D a i l y  Flow Treatment Disposal 

1891 Englewood Road 
(Sta te  Road 775) 20,00O/Not Report ing Extended Aerat ion Drain F i e l d  
€ngl ewood Sand f i l t e r  t o  

stream t o  
Forked Creek 

201 Horton 16,000 GPD/9,538 GPO Extended Aerat ion Drain F i e l d  
Engl ewood 

1601 Englewood Rd. 25,000 GPD/2,075 GPO Extended Aerat ion Perc. Pond 
Engl ewood 

250 W .  Perry 10,000 GPD/2,439 GPD Extended Aerat ion Drain F i e l d  
Engl ewood 

Englewood Shopping 10,000 GPD/5,400 GPD Extended Aerat ion Drain F i e l d  
Center 

1800 Englewood Road 22,000 GPD/7,400 GPO Extended Aerat ion Drain Fie1 d 
Engl ewood t o  Forked 

Creek 

Sta te  Road 777 75,000 GPD/Just Extended Aerat ion Perc. Pond 
and Selma Avenue S t a r t i n g  UP 
Engl ewood 

150 Englewood Road 6,000 GPD/3.590 GPO Extended Aerat ion Drain F i e l d  t o  
Engl ewood Lemon Bay 

Dearborn S t r e e t  and 
Sta te  Road 775 
Engl ewood 

Open Sand F i l t e r  Drain F i e l d  t o  
d i t c h  t o  
Godf rey Creek 



Figure31.  L o c a t i o n s  o f  l a r g e  and smal l  independent sewage t r e a t m e n t  
systems i n  t h e  Lemon Bay Area. See Tables16 & 1 7 f w  des- 
c r i p t i o n s  o f  each system. 



Table - 18 Forecast o f  Population and Waste Flow i n  Englewood 
Water D i s t r i c t  Area. 
Source: Smalley, Wellford & Nalven and 
Russell and Axon, Sar. Co. 201 Rept. 1977 

1975 - 1980 - 1985 - 1990 - 1995 

Resident Population 16,122 19,830 23,201 26,449 29,888 32,877 

Tour is t  & Occasional 4,030 4,957 5,800 6,612 7,471 8,218 

Total Population 20.152 24,787 29,001 37,161 37,359 41,095 

Waste Flow (MGD) 1 0.75 
2 2.48 2.90 3.31 3.73 4.11 

BOD5 and Susp. Sol ids  

(pounds per day) 

1.  Projected flow based on an average flow r a t e  of  100 ga l s  per  cap i t a  per day. 

2. This  value i s  estimated from through-house flow of  water derived from Englewood 
Water D i s t r i c t  Records. 



Land Ownership. 

From the present day and future  land use planning and zoning vantage point 

i t  will be necessary t o  understand the f ine  points t h a t  l i e  behind the privately 

owned lands i n  the Lemon Bay area. Except fo r  Charlotte Beach S t a t e  Park, the 

local county parks, schools and a i rpo r t ,  and two or  three nature preserves, 

the lands in the Lemon Bay area a re  privately owned by individuals o r  corporations. 

Some of the private lands have been subdivided and a re  pla t ted;  others a re  f o r  

the present not platted.  Tables 1(F and 211 sumnarize the  dis t r ibut ion of land 

ownership and subdivisions. Map 2 shows the  spa t ia l  d is t r ibut ion of pla t ted 

1 ands. 

Since nearly a l l  of the  platted lands have been developed o r  are in the 

process of being developed, these areas allow l i t t l e  leeway in the location of 

roads and number of housing units  except where the or ig ina l ly  pla t ted l o t s  a re  

sold in uni ts  of two o r  more lo t s .  In general the roads and l o t s  in the pla t ted 

areas conform to  rec t i l inear  shaped parcels of land ownership and not t o  the  

subt le  variat ions in the  topography, s o i l s  and natural drainage ways. 

Oven Spaces. 

The p la t t ing  and development of the unplatted lands along the  creeks and 

Bay must be compatible with the maintenance and improvement in the  water qual i ty  

of the surface waters. A t  the present time a s ignif icant  percent of the  shore- 

l ines  on the  creeks and Bay in the  suburban area are s t i l l  i n  a natural s t a t e  

(Table 5 Lemon Bay, 22%; Gottfried Creek, 22%; Ainger Creek, 11.8%; Oyster 

Creek, 41%; Buck Creek, 82%). These shore1 ines,  t h e i r  adjoining up1 ands and 

shallow submerged lands as well as the mangrove islands in the lower reaches of 

the  creeks and in the Bay must be preserved. Not only do they const i tu te  the 

region's major environmental conservation elements b u t  they are c r i t i c a l  i n  the  

overall biological ,  t e r t i a ry  treatment and assimilation systems fo r  wasteloads 



from numerous up1 and sources, including ground water seepage from improperly 

located sep t ic  tank leaching f ie lds  of exis t ing waterfront homesites. Accord- 

ingly, we recommend tha t  for  the exist ing unplatted lands in the suburban areas 

of the creeks and the mainland side of Lemon Bay tha t  a road and building l o t  

setback l i n e  be established 100 f ee t  fo r  a l l  natural shorelines. This 100 

foot wide zone must be l e f t  in i t s  natural s t a t e  (See Figures 1 8 ,  1 9 ,  20 ,  21, 22, 

and - 23 ). This mandate may require tha t  these lands be acquired as well as 

regulated by the public. 

These "natural" lands in the suburban sections of Lemon Bay and the creeks 

plus the  flood plains that  remain in the sections of the creeks beyond the 

suburban areas are  a l l  tha t  remains of the original hydro-biological-nutrient 

system tha t  once made Lemon Bay a famous fishing and shell  f ishing resort .  In 

other words, these shorelines and wetlands are major elements in the maintenance 

and restoration of the chemical, physical and biological in tegr i ty  of the 

local waters. 
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2 p e l i c a n  Shores 

41 S 19E 2 1 A inger 's  Sub 

41 S 19E 1 3 Lemon Bay Estates, Inc. t 1  
4 Gul f Ridge 
5 Lemon Bay Estates, Inc .  #2 

41 S 19E 12 6 Chadwick's Sub 
7 Ho l iday  I s l e s  Sub tl 
8 Chadwick's Beach 
9 Chadwick's Sub #2 

41 S 19E 19 10 Englewood Shores 
41 S 19E 18 11 Ho l iday  Shores 
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1 31 James E. Messer e t  a1 
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C Rookery I s l and ,  Nature 

$ Conservancy Owned 
41 S 20E 18  D Fla Key, S t a t e  Owned 

E Buttonwood Is land ,  Nature 

5- Conservancy Owned 

S. of  Manasota Key F 
G 

5 H Char lo t te  Beach S t a t e  Parks 
I 

41 S 20E 20 J Grove Ci ty  I s land ,  S t a t e  Owned 
K Spoil I s land ,  Federa l ly  Owned 

(W.C.I.N.D.) a GOLF COURSE: East of  774 a t  Lemon Creek (41S/ZOE/Section 28) 

SCHOOL & YOUTH CENTER: East of 774 between Ainger & Oyster Creeks (41S/20E/Sec.8) 
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~ n a s o t a  Key 40s 19E 35 1 Gnarled Oak Estates 
. 40s 19E 27 2 B l i n d  Pass Estates 

3 Car ro l land 
@ ? s t  of G o t t f r i e d  Creek 40s 19E 36 4 H.E. Subdiv. - 5 Brucewood Bayou 

6 Palm Grove 
7 Pine Haven 
8 Allenwood 

1 
3 S t  o f  G o t t f r i e d  Creek 

Paul son Place 
Englewood Pk. 
Engl ewood P l  a t t s  

Horton Estates 
R i  ve rv i  ew 
Engl ewood Gardens Sub. 
Long Lake 
Deer Creek Mobi le Home Pk. 
Burns Wood 
P i  ne l  and 
Orchard 
Deer Creek Cove 
Bay View Manor 
Engl ewood Gardens Sub 
S m i t h f i e l d  Subdiv. 
Prospect Park Sub. 
Condominium 
Prospect Park Sub 
Deer Creek Park 
Englewood Gardens Sub 

Aldersgate Foundation, Inc. 
Prospect Park Sub 
Englewood Water D i s t r i c t  
Key Agency, Inc. 
Myakka Estates #3 
Lemon Bay Park Sub 
Bay V is ta  B lvd  1 s t  A d d ' t ' n  
Englewood Home Acres 
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- Of IR 775A 

40s 19E 2 5 37 Southwind Harbour 
38 Lamp Winds Sub 
39 Town Center Sub 
40 Songrest  Sub 

I 41 Englewood Sub 
42 Lasbury Pine Acres Sub 
43 Har t e r  Sub 
44 Jones Addition 
45 Englewood Vie Sub 
46 Englewood Sub 
47 A r t i s t s  Acres Sub 

a a s t  o f  SR 775 40s 20E 30 48 Englewood Gardens 
49 Engl ewood Gardens 

a 50 Creek Lane Es t a t e s  Sub #1 
51 " #2 
52 Coral Lane 
53 Lakeview Terrace 

1 54 R.E.B.A.  
55 Res te iner  Heights 
56 Deer Creek Es t a t e s  

1 57 Carro l l  Wood Es t a t e s  
58 Lake Holly 
59 Englewood Heights 

8- 
60 Lemon Wood Inv. 
61 U.S. Home Mobilife Corp. 
62 O'Day En te rp r i s e s ,  Inc. 

ri R 777, East  of 40s 20E 2 9 63  Englewood Gardens Sub 
o t t f r i e d  Creek 64 Gemot Inc. 

65 Dayton Airpor t  Inc. 
40s 20E 28 66 Joz ,  Inc. 

l e s t  o f  7751 40s 19E 23 67 Gulf Coast Park 
68  Bay Vista  Road 
69 Englewood Gardens 

40s 19E 22 70 Lemon Bay Sunset  Sub 

;~;~;f 775, 405 20E 24 71 Englewood Sub 
40s 20E 21 72 F.P.L. Co. 

20E 11,14,22, 73 General Development Corp 
i 

t a s t  o f  SR 777 40s ! 

e s t  of SR 775 40s 19E 2348927 74 Englewood Gardens 3 
i 

*long SR 775 40s 19E 14 75 Overbrook Gardens Sub 
76 Kroh Bros. Fla.  Prop., Inc. 

m 77 Englewood I s l e s  
78 Englewood Golf Club V i l l a s  
79 S. Ridge Development C O r P  
80 B a r t l e t t  Sub aR 775 L 777 405 20E 7,8,9,  

10,15,17, 81 Venetia,  Inc. 

I 18,19,20, 
21 

40s 19E 9 82 Manasota Gardens 1 s t  Sub 
40s 19E 10 83 Manasota Land & Timber CO. 
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84 Thomas Heasles Sub 
85 Blue Dolphin Es ta tes  
86 Manasota By The Sea 
87 Manasota Manor 
88 Manasota Acres 

40s 19E 11 89 Gulf Coast Groves 
405 19E 12 90 Claysota Corp. 
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a s t  of Got t f r ied  Creek 40s ZOE 31 A Deer Creek Park ( B C C )  

e s t  of  Got t f r ied  Creek 40s 19E 36 B Paulson Pk Indian Mound ( B C C )  

tween 775 & 775A 40s 19E 25 C County Park: "Englewood" (BCC) 

anasota Key East of  776 405 19E 26 D Sarasota  County P k .  

anasote Key a t  776 Turnoff 40s 19E 9 E Sarasota  County Pk .  

a s t  of 45A. North of  40s 19E 11 F Gulf Pines Memorial P k .  
Forked Creek 

b IRPORT 
- Buchanan Ai rpor t ,  BCC 

- Golf Club of Englewood, Inc. (40S/19E/Section 13)  

- Englewood Elementary School, BPI (4OS/19E/Section 25)  
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HYOROGRAPHY 

Among the various environmental elements involved in the  water quali ty of 

Lemon Bay a re  the following physical hydrographic features:  bathymetry (area ,  

d e p t h ,  volume, shore1 ine length) ,  t i de s ,  t idal  flushing and t ida l  currents.  

Although the  information available on these features i s  fragmentary and even 

contradictory, i t  does provide a baseline fo r  future studies.  

Lemn Bay Bathymetry. 

Figure - 31a shows the out1 ine of Lemon Bay as i t  appeared on the  1944 U.S.C. 

& G.S. Topographic Map of Englewood and vic ini ty .  The map i t s e l f  i s  based on 

aer ia l  photographs taken December, 1939. Figure - 3laalso shows the major areas 

t ha t  have been dredged and  f i l l e d  since 1939. 

According t o  McNulty e t  a1 (1972) the  tota l  surface area of the Bay a t  mean 

high water i s  6,OG'acres and the volume i s  36,410 acre f ee t .  Some 2,145 acres 

of submerged vegetation occur between mean low water and the 3 foot  contour l ine .  

The 30 mile long shoreline has 971 acres of mangroves and 331 acres of t idal  

marshes. From the map i n  Figure 3 we determined tha t  in 1939 there were 0.89 

sq. mi. of mangroves along the  shore of the Bay. Subsequent t o  t ha t  date 

0.27 sq. mi. (30.3%) have been f i l l e d .  The area of the Bay t h a t  i s  l e s s  than 

3 f ee t  deep i s  4.94 sq. m i .  o r  approximately 61.4% of the tota l  area of the Bay. 

This shallow region of the  Bay i s  divided in to  s u b  areas by an array of t ida l  

channels, a r t i f i c i a l  channels and the Intracoastal Waterway. 

The original prof i le  of the bottom of the Bay along the route of the Intra- 

coastal Waterway i s  shown in Figure 32. The prof i le  of the underlying sediments 

i s  shown in Figure 33. This l a s t  f igure reveals tha t  much of the material 

- removed from the waterway cut consisted of s i l t ,  organic s t l t  andl'fat silt: ' 

Between All igator  Creek and the Manasota Key Bridge the surf ic ia l  ( 3  f t  thick) 

sediments were dominated by organic s i l t ,  probably derived from Alligator Creek. 



Figure 32 Bottom p r o f i l e  o f  Lemon Bay along t h e  In t racoas ta l  Waterway and e leva t i on  o f  subsurface rock. 

From: U.S. Army Corps o f  Engineers, 1959, I n t racoas ta l  Waterway Caloosahatchee River  t o  Anclote 
River,  F lo r i da .  
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Between Manasota Key Bridge and Bland Bridge a t  the  present day Palm Island C u t  

the  su r f i c i a l  sediments were characterized as f i n e  s i l t .  

Tidal. Current and Tidal Flushing. 

Lemon Bay. The mean t i da l  range i s  1 . 3  f t ;  the mean diurnal t i da l  range i s  

2.0 f t ;  the  estimated highest average t i de  i s  3.3 f t  and the  mean sea level i s  

0.7 f t  above mean low water (U. S.  Army Corps of Engineers, 1976). However, the  

mean sea level has been r i s ing  in t h i s  region of Florida s ince 1929 (Figure - 34 ) ,  

The maximal velocity of the  incoming t i d e  a t  Stump Pass i s  1.1 knots and the  

maximum ebb t i d e  velocity i s  0.6 knots. Unfortunately there appears t o  be no 

t ida l  velocity data p r io r  t o  dredging of t he  Intracoastal  Waterway. 

Tidal current s tudies  by Story e t  a1 (1974) indicate .  t h a t  a t ida l  node occurs 

i n  the  constr ic t ion between Lemon Bay and Placida Harbor a t  the  south end of the  

Bay and a second t i da l  node occurs a t  the  northern end of the  Bay near Forked 

Creek. The general ebb and flood current conditions reported in t h i s  study a r e  

shown i n  Figure 35. In addit ion,  dye t r a c e r  s tudies  by Story e t  a1 showed tha t  

dye released a t  SR 775 on Ainger Creek "passed through Stump Pass within one t i da l  
and 

ebbu/ t h a t  water from Forked Creek flowed northward on both ebb and flood t i de s .  

A preliminary dye t r a c e r  study in the Englewood area indicated t h a t  water i n  the  

v ic in i ty  of Furbeck Point ,  Englewood passes southward beyond the Tom Adams Bridge 
(Figure 36).  

on ebb t i d e  and then flows northward toward Englewood/ These r e su l t s  suggest t h a t  

the  area of Lemon Bay north of the  Tom Adams Bridge and south of Forked Creek i s  

incompletely flushed during one o r  more t ida l  cycles. Contrari ly,  water enter ing 

the  Bay from Gott f r ied,  Ainger and OysterCreeks during the  ear ly  phase of an ebbing 

t i d e  probably pass out o f  the  Bay on the same ebb t ide .  

In the ear ly  phases of the present study, people in the Englewood area expressed 

overt  concern over the  possibl i ty  t h a t  low qual i ty  water from the Red Lake-Alligator Creek 

region north of Lemon Bay entered the Bay and thereby was a major cause of degraded 
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LEMON BAY July 17 & 19, 1974 

(from s to ry ,  et al. t 1975.1 

I 

t- Figure  35. Cur ren t  c o n d i t i o n s  i n  Lemon Bay, J u l y  17 and 19, 1974. 

Source: S tory ,  e t  a1 . . 1975. 

I 



Source: Story, e t  a l . ,  1975. 



water qual i ty  in the Bay. Accordingly, we conducted a current  drogue study in 

the  Forked Creek-Alligator Creek area of Lemon Bay on July  25-26, 1977. As seen 

i n  Figure 37, current drogues were i n i t i a l l y  released in  the  Intracoastal  Water- 

way of f  of the mouths of the  two creeks a f t e r  the beginning of a shor t  ebb t i d e  

(8 hrs., 21.1 f t  drop) and were tracked un t i l  low slack water. The drogues re- 

leased a t  Al l igator  Creek flowed northward as f a r  as the  Venice Avenue Bridge. 

The drogues released a t  Forked Creek a l so  flowed northward f o r  almost two miles 

during the  same period. 

When the  t i d e  turned and began to  flood the drogues were again released a t  

t h e i r  original  re lease  points off  the  mouths of the  two creeks and again tracked 

during the  flooding t i d e  (16 hrs . ,  2.2 f t  r i s e )  and the following ebb t i d e  (8.5 

hrs, 2.4 f t  drop). Throughout t h i s  flood-ebb regime the drogues off  Forked Creek 

flowed northward. However, the drogues off  Al l igator  Creek flowed south toward 

Lemon Bay during the  f i r s t  6 hours of f lood, then flowed northward during the  next 

4 hours, and then flowed southward f o r  6 hrs . ,  during the  l a s t  phase of the  flood 

t i d e .  When the  t i d e  again ebbed the  drogues flowed s tead i ly  northward toward 

Venice and Roberts Bay. 

The r e su l t s  of t h i s  t i da l  current study corroborate those of Story e t  a1 i n  

t h a t  the  water in  Lemn Bay near Forked Creek moves northward out of the  Bay on 

both ebb and flood t ides .  Our study a l so  shows tha t  water in  the  Red Lake-Alligator 

Creek area does not flow in to  Lemon Bay. The combined r e su l t s  of our study and 

t h a t  of Story fu r the r  indicate  t h a t  the  area of the  Bay between Furbeck Point i n  

Englewood and Forked Creek i s  the  most poorly flushed segment of Lemon Bay. Con- 

sequently the water qual i ty  in t h i s  segment of the Bay should be lower than tha t  

in the segment south of the Tom Adams Bridge. This expectation i s  supported by 

our water qua l i ty  data patterns f o r  March, 1977. 



To learn more about the  temporal re la t ions  of the  d i rec t ions  and ve loc i t i es  

of t ida l  flow and flushing in Lemon Bay, we in s t a l l ed  recording current  meters 

and t i d e  s t a f f s  a t  Stump Pass, the  Palm Island C u t  and the  Manasota Key Bridge. 

Current measurements, hourly changes in water level and d i rec t ion  of surface 

current were made over a complete t ida l  cycle on April 6-7, 1977. A1 though the  

data a re  s t i l l  being analyzed, they c lear ly  show t h a t  the  t i da l  flow throughout 

this par t icu la r  t i da l  cycle was toward the north a t  the  Manasota Key Bridge and 

toward the  south a t  Palm Island C u t .  This means t h a t  during a flooding t i d e  the  

Bay receives water from the Gulf only through Stump Pass. Part  of the  flooding v~a te r  

Passes northward beyond the  Tom Adarns Bridge forcing the  water in  t h i s  segment 

of the  Bay northward. Part  of the  flooding water flows toward Palm Island C u t  

forcing the  water in the  Bay in the  v ic in i ty  of Buck Creek and Lemon Creek to  

move south i n to  Placida Harbor. During the  ebb t i d e  t ha t  follows, Lemon Bay water 

a t  the  south end of Lemon Bay continues t o  flow in to  Placida Harbor. A t  l e a s t  t h i s  

i s  the  t i da l  pattern t ha t  occurs during the  combination of mixed t i de s  of April 

6-7, 1977 ( 7  h rs . ,  1.6 f t  r i s e ;  3.75 hrs . ,  0.2 f t  f a l l ;  7.25 hrs . ,  1 .4  f t  r i s e ) .  

Under other  t i da l  regimes the  t ida l  flow pattern in Lemon Bay may be d i f f e r en t .  

During the  t i da l  regime on April 6-7, the  maximum flood t i d e  veloci ty  a t  

Stump Pass was 0.88 t o  1.08 knots and the  maximum ebb t i d e  veloci ty  was 0.42 knots. 

The maximum flood t i d e  velocity recorded a t  Stump Pass on March 26, 1977 was only 

0.45 knots. 

Tidal Creeks. During the  water qual i ty  study (March 26-27, 1977), water 

l eve l s  a t  each of the  water sampling s ta t ions  on Got t f r ied,  Ainger, Oyster and 

Buck Creek were measured w i t h  t i d e  s t a f f s  over two t i d e  cycles in  o rder  t o  deter-  

mine the t i da l  influence along the length of the  creeks. Figure 38 shows the  

recorded changes in water level a t  Stations 1 and 3 (Stat ion 2, Buck Creek). 

The locations of the  s ta t ions  are shown in Figure 39 and described in  Table a. 
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Figure 38,Water levels  (measured w i t h  t i d e  s t a f f s )  a t  s t a t i ons  1 (open 
squares) and 3 (sol id  squares) over two t i d e  cycles,  March 26-27, 
1977 on the four t ida l  creeks in the Lemon Bay Complex S t u d y .  
See Figure39 and Table 20 fo r  location of s ta t ions .  





TABLE 20a - 
LOCATION O F  STATIGliS FGR LE:.;21I 9AY COi*'.PLEX DRY SEASON 

WATER QUALITY STUDY. inAl?CH 26 - 27, 1977. 
LEI:O?i BAY - 

L B - 1  - I n t r a c o a s t a l  Claterv~ay marker 33 

LB-2 - I n t r a c o a s t a l  Waterway marker 28 

LB-3 - I n t r a c o a s t a l  Uaterway marker 23 

LB-4 - h mile southwest  o f  I n t r a c o a s t a l  Waterway marker 18, a t  t h e  
e a s t  end of  t h e  nor th  channel of Stump [;ass 

I 

LB-5 - I n t r a c o a s t a l  Uaterway marker 9 

1 LB-6 - Stump Pass ,  100 ya rds  e a s t  of t h e  G u l f  of Mexico 

1 
BUCK CREEK - 

1 B C - 1  - S t a t e  Road 775 br idge  

1 BC-2 - 100 ya rds  downstream from t h e  Rotunda wier 
1 - BC-3 - Just upstream from t h e  Rotunda wie r  

1 OYSTER CREEK - 
OC-1 - S t a t e  Road 775 bridge 

I OC-2 - Brookwood Drive 

1 OC-3 - San Casa Road br idge  
- 

AIijGER CREEK - 

1 Ac-1 - S t a t e  Road 775 Bridge 

AC-2 - S t a t e  Road 776 br idge  

1 AC-3 - Seahorse Lane 

GOTTFRIED CREEK - 
GC-1 - S t a t e  Road 775 bridge 

I GC-2 - S t a t e  Road 777 br idge  

GC-3 - Between Sarasota  Sec t ions  19 and 30, just downstream from c u l v e r t s  

1 - 



Stat ion 1 was near the  mouth of the  creek and Station 3 a t  the  fur thes t  upstream 

sampling point. 

The data on changes in  the  water level a t  these s t a t i ons  could be i n t e r -  

preted as follows. In Gottfr ied Creek the  streamflow in the  section of the creek 

upstream of Station 2 a t  SR 777 i s  minimally influenced by the  t i de s .  In Ainger 

Creek streamflow i s  affected by the  t ides  as f a r  upstream as  the county 1 ine.  In 

Oyster Creek, streamflow i s  affected by the  t i de s  upstream as  f a r  as San Casa Road. 

Because the  Buck Creek streamflow i s  affected by a wier a t  Rotunda West, the  

section of the  creek between the  wier and the  Bay i s  comparable to a long dead 

end canal. Thus the  s l i g h t  changes in water level a t  Sta t ion 2 j u s t  downstream 

of the  wier compared to  Stat ion 1 a re  due t o  the  t i da l  damping e f f ec t s  in t h i s  

dead end waterway. 

These water level data plus the low streamflow during the  March study indi-  

cate  t ha t  in the  dry season the  urbanized downstream regions of the  creeks a r e  

poorly flushed by the  t i de s .  Beyond a cer ta in  point upstream of the mouth of the 

creek wasteloads received by the  creek remain in the  creek f o r  several t i da l  cycles 

or  fo r  longer periods. During such ~ e r i o d s  a wasteload will be ass imila ted,  

dispensed and di luted.  

The patterns of water level changes a t  the sampling s t a t i ons  in the  four 

creeks indicate  t h a t  the upstream-downstream movement of water masses and the  de- 

gree o f  f lushing during a t idal  cycle di f fered f o r  each creek. Recording current 

meter records (March 26-27) from Station 1 on each creek support t h i s  indicat ion.  

In Gottfr ied Creek during the  flooding t i d e  the water flowed upstream a t  ve loc i t i es  

ranging from 0.19 knots a t  the beginning and end to  ve loc i t i es  of 0.34 knots 

during the  middle of flood t ide .  Ebb t i d e  veloci t ies  varied from 0.19 knots a t  

the  beginning and end to 0.32 knots during the middle of the  t ide .  Thus i n  

Gottfried Creek the t i da l  flushing pattern was dominated by the  t ide .  



Contrari ly,  the  f lushing pattern of Ainger and Oyster Creeks was the  r e s u l t  of 

stream flow and the  t i de s .  In these two creeks the  downstream current  flow 

at ta ined ve loc i t i es  of 0.70-0.85 knots during the ebbing t ide .  When the  t i d e  

turned and began to  flood current ve loc i t i es  dropped below 0.15 knots (0.25 

f t / s ec )  and the  meter no longer recorded direct ion of flow. Although the  water 

level a t  the  s t a t i ons  in these creeks rose on a flooding t i d e ,  i t  was not 

accompanied by a measurable upstream current  which indicates  t h a t  upstream t i da l  

current flow was equalized by a f resh water downstream flow. Thus the  net  t i da l  

movement of water i n  these creeks during the  t idal  cycle is downstream. 

The t ida l  currents in Buck Creek were too low to  be recorded by the current  

meter. Circulation in t h i s  creek appeared t o  be dominated by daily wind and 

density generated currents.  

In  July ,  1977 the  ebb t i d e  current flow of the  four creeks was measured by 

tracking small current drogues released a t  two points upstream of Sta t ion 1 on 

each creek (Figure a) shor t ly  before flood slack water. The movements of the  

drogues were plotted on maps (1 i n  t o  200 f t ) .  Each creek was divided into  

sections (Figure - 41 ) and the l e n g t h  of time fo r  a drogue t o  rove through a pa r t i -  

cu l a r  creek section was calculated.  The length of the  section divided by the  

passage time of the  drogue yielded a mean r a t e  of flow through a par t i cu la r  creek 

section o f  a water mass simulated by the drogue (Table 21).  

The distances above the creek mouth o f  the  s t a r t i n g  points of the  drogues on 

each creek were as follows: 





F igu re  41.Locations of t i d a l  creek suburban sec t i ons  i n  t h e  Lenon:Bay 2C8 
Study Area, J u l y  1977. Lemon Bay sec t ion '2  extends nor thward  
t o  Manasota Key Bridge. Lemon Eay s e c t i o n  1  extends f rom i,:ana- 
so ta  Key Br idge t o  A l l i s a t o r  Creek. See Table f o r  suruTary. 
o f  l i n e a r  f ee t  of types o f  shore l ine .  



Table 21. Resul ts  o f  ebb t i d e  cu r ren t  drogue experiment, Ju ly ,  1977 i n  subd iv i s ion  
sec t ions  o f  t h e  t i d a l  creeks i n  t h e  Lemon Bay 208 Study Area. 

Creek Sect ion Travel Distance Time i n  Rate Date Ebb Tide 
Number i n  Feet Minutes Ft/Min MPH 1977 Length F a l l  i n  

Hrs. F t .  
G o t t f r i e d  1 1800 7 5 24.0 0.27 7-1 3 7.0 2.4 

2 4351 230 18.9 0.21 

3 2302 240 9.6 0.11 

4 575 160 3.6 0.04 

Ainger  1 3200 71 45.2 0.51 7-1 5 7.8 2.5 

2 2851 280 10.2 0.12 

3 4800 405 11.6 0.13 

Oyster  1 1251 40 31.3 0.35 7-14 8.0 2.4 

2 4599 255 18.0 0.20 

Buck 1 2250 390 6.5 0.07 7-1 1 7.5 2.0 



1 - 
Creek Star t inu Point i n  Miles Above 

the creek Mouth 

A - B - 

1 
Gottfried 314 1-314 

- Ainger 314 1-112 
Oyster 

I 
314 1-1 14 

Buck 3/4 - 
- 

I As Figure 3 shows, drogues released a t  a point (314 m i .  above the mouth) 

a t  the beginning of ebb t i d e  on Gottfried,  Ainger and Oyster Creek flowed out of 

the creeks in to  Lemon Bay within the 7 t o  8 hour ebb t i d e  period. On reaching 

3 the  Bay, the  drogues did not flow toward the Intracoastal Waterway in the navi- 

gation channels. Rather they flowed south over the shallow grass f l a t s  along the 

1 eastern shore of t he  Bay. These r e su l t s  indicate t h a t  t he  wasteloads as  f a r  u p -  .- 
stream as the Deer Creek Tra i l e r  Park on Gottfried Creeks, t he  bridge a t  SR 776 

on Ainger Creek, and Brookwood Drive on the south branch of Oyster Creek a re  

I flushed out of the  creeks in one t ida l  cycle, a t  l e a s t  on those t i des  w i t h  a 2.4 

foot  f a l l  over a 6 t o  8 h u r  period. Furthermore, on reaching the Bay the 

I channellred water of the creeks is dispersed, diluted and mixed by wind generated 

waves as i t  sheet flows over the  shallow grass f l a t s  which function as  a biologi- 

cal f i l t e r .  
not 

il The drogues released fur ther  upstream a t  point B on each creek d i d p a s s  beyond 

the downstream end of Section 3 on each creek. This indicates t ha t  the  water i n  

4 the  v ic in i ty  of the  SR 777 bridge on Gottfried Creek, Seahore Lane on Ainger Creek, 

f 
and San Casa Road on Oyster Creek have a re la t ively long residence time i n  the 

creeks. The length of time the masses of waters in these suburban sections remain 

1 - i n  a creek will depend in par t  on the flow volume of fresh water from the upstream 

watershed. 



The spread of suburban and urban development in to  upper watersheds of these 

creeks will be accompanied by flood control s t ruc tures  such as wiers and retention 

ponds t h a t  reduce stream flow. I f  these s t ruc tures  caused fu r the r  reductions in 

stream flow, Lemon Bay could be spared from additional wasteloads from these t i da l  

creeks; b u t  c e r t a in  upstream sections of the  creeks could receive excessive 

amounts of wasteloads. 

A t  the  present time the  ex is t ing  dead end canals a t  r i gh t  angles t o  the  main- 

stream flow i n  Sections 2 and 3 of these creeks (Figure 41) are  dead end back 

water areas  off the creeks proper. Tidal and even wind generated c i rcu la t ion  is 

minimal. Most of these canals a re  the  typical pre 1970 box cu t  var ie ty  - 6 t o  9 

f e e t  deep throughout t h e i r  length with a s i l l  o r  l i p  4 t o  5 f e e t  a t  m.1.w. a t  

t h e i r  entrances off  the creeks. Our depth soundings revealed t h a t  most of these 

canals have organic r ich sediments 4 t o  12 inches thick along t h e i r  center  l i n e s .  

Interes t ingly,  such sediments a re  ra re  in the  channelized par t s  of the  creeks and 

nonexistent i n  the  non-channelized shallow areas of t he  creeks from Section 3 t o  

the  c reeks ' s  mouth. 

I t  i s  not improbable t ha t  with future  flood control development and urbani- 

zation t h a t  the  water qua l i ty  i n  segments of the  creeks proper will  approach t h a t  

of the  dead end canal systems. This poss ib i l i ty  may already be developing on 

Buck Creek. A t  the time of our t ida l  current s tudies  the creek had a flood con- 

t ro l  wier a t  the  in te rsec t ion  of the creek and the Rotunda River and an earthen 

dam downstream from the wier. Even though the  re lease  point  of the  drogue was 

only three-fourths of a mile from the muth, i t  took 6 hours f o r  the drogue t o  

move one-half mile on an ebb t i d e  with a 2 foot  f a l l .  Downstream of the  earthen 

dam the  creek and i t s  imnediate watershed are i n  a r e l a t i ve ly  natural condition. 

Were this segment (Sections 1 and 2 ,  Figure 41) preserved, i t  could be used as 

a control o r  base f o r  comparison fo r  future  water qua l i ty  s tudies  of the  creeks 

and canals in the  Lemon Bay area. 





WATER QUALITY STUDIES--REVIEW O F  

PUBLISHED AND UNPUBLISHED REPORTS 

A respectable amount of water qual i ty  information ex i s t s  f o r  Lemon Bay 

even though i t  i s  a minor embayment i n  the Southwest Flroida 208 Study Area. 

Data on several water qual i ty  parameters a r e  avai lable  f o r  the l a t e  1950's 

in the Florida State Board of Conservation red t i de  report  of Dragovich e t  

a1 (1961) and the U.S. Army Corps of Engineers' Intracoastal  Waterway project  

report  (1958). In addit ion,  bacteriological water qual i ty  analyses of the 

surface waters of the ponds and creeks on the Vanderbilt ranch i n  the western 

half of the Cape Haze Peninsula were conducted by the S ta te  Board of Health 

for  a number of years beginning i n  the ear ly  1950's. The records from th i s  

study were unt i l  recently on f i l e  a t  the Cape Haze Water Plant. Various 

s tudies  i n  the Sarasota-Charlotte County area provide an array of water 

qual i ty  data f o r  the waters 6.f Lemon Bay follorving the a l te ra t ion  of i t s  t ida l  

c i rculat ion pattern by the Intracoastal  Waterway. Most of the ex is t ing  data 

have been summarized i n  the U.S. Army Corps of Engineers' environmental impact 

statement for  a maintenance dredging project  of the  Waterway (1975). However, 

t h i s  summary d o e s  n o t  d i s c u s s  t h e  d e t a i l s  o f  t h e  v a r i o u s  p h y s i c a l  

and chemical parameters. Accordingly, in the  following review we have included 

as  much informtion as  possible from the various water qual i ty  s tudies  to  

complete the baseline inventory and assessment of the water qual i ty  i n  Lemon 

Bay and i ts  t r ibu ta r ies .  

Physical and Chemical Parameters - Lemon Bay 

Temperature and Sal ini ty .  

The most complete data on water temperature and s a l i n i t y  are  from Breder 

(1968) and the Florida State  Board of Conservation (1967). Between 1961 and 1964 



Breder recorded daily surface water temperatures f o r  various months from a dock 

ju s t  south of Blind Pass on ManasBta Key. The resu l t s  of Breder's study (Figures 

42 and 43 and Table 22) i l l u s t r a t e  the seasonal variation i n  surface water i n  - 
the shallow areas of the Bay. W i t h  respect t o  water qua l i ty ,  the May-September 

wet season period i s  when the mean water temperatures are  highest and the 100% 

D.O. sa turat ion level of the Bay's waters i s  lowest. Figure - 43 i l l u s t r a t e s  the 

e f f ec t  t ha t  rain and cloud cover have on the surface water temperature of the Bay. 

The surface and bottom water temperature and s a l i n i t y  readings (Table 23) 

from the Florida State  Board of Conservation (1967) show t h a t  s l i g h t  b u t  Measure- 

able temperature/salinity gradients occur i n  the waters moving i n  and out of 

the Bay through Stump Pass. Such gradients coupled w i t h  the wind are involved 

i n  the mixing, dispersion pl'ocesses i n  the Bay. Further, p r ior  to  the opening 

of the Venice By Pass Canal a t  the north end of the Bay, marked surface s a l i n i t y  

gradients occurred between All igator  Creek and Stump Pass (Figure 9). Even 

before the By Pass Canal the area of the Bay north of Forked Creek probably 

experienced l i t t l e  t ida l  flushing. T h i s  and l e s s  detai led s tudies  ( i . e . ,  Wood- 

b u r n ,  1962) indicate tha t  the f luctuat ions  i n  the  low s a l i n i t i e s  in the  Alligator- 

Forked Creek area were accompanied by rainfall-runoff events. Thus the avai lable  

information on the h i s tor ica l  s a l i n i t i e s ,  the  sediments and the d i s t r ibu t ion  of 

productive oyster  bars i n  the Bay indicate t ha t  water qual i ty  i n  the upper 

reaches of Lemon Bay was below present day stahdards f o r  Class I1 marine/fresh- 

water. 

Turbidity. 

Woodburn (1962) i n  his she l l f i sh  survey noted tha t  the water of the  Bay was 

par t icular ly  turbid north of Englewood and i n  the v i c in i ty  of the Palm Island 

C u t  as  compared to  the water i n  the central  region of the Bay and a t  Stump Pass. 

More recently,  i n  a plankton survey along the Intracoastal  Waterway, Ayer and deNarvaez 
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TlRIE IN MONTHS 

Figure 42. Annual var ia t ion i n  the temperature of the  water a t  the  
end of a .dock in Lemon,Bay, with means and extremes, 
by months for  the years 1961 through 1964; based on data 
i n  Table 22. 

Source: Breder, 1968. 
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F igu re  43. Sample o f  bas ic  data, i n d i c a t i n g  t h e  comolexi ty o f  t h e  t i d e s  and surface 
I . .  . .  . 

water temperatures. , :  , ,  ; . . 
Symbols: .C, cloudy; C 1 ,  c lea r ;  0, overcast;  R, r a i n ;  T, thunderstorm. 

Source: Breder, 1968. 



TABLE 22 

Y C J ~  and 
Month 

LIean 
Highs 

Hi-hest Xo. of 
Lo:v Days 

1961 
hlarch 
April 
Oct. 
Nov. 

1962 
April 
hlay 
June 
No,,. 
Dec 

1963 
Jan. 
Feb. 
June 
July 
A11g. 
Sept. 
Oct. 
Nov. 
Dec. 

1964 
Jan. 
Feb. 
hlarch 

years 
Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

All 

Source: Breeder,  1968. 



Table - 23 Biweekly Water Temperature and S a l i n i t i e s ,  S t a t i o n  WS-9, 
Stump Pass Channel (3-17 f e e t  deep) January-October, 1964. 
Source: F lor ida  S t a t e  Board o f  Conservation, 1967. 

Water Temperature OC S a l i n i t y  ppth 
month Surface Bottom Surface  Bottom 

Januarv 14.0 13.8 35.0 35.1 " 

18. 4 18.0 36.3 36.4 
February 15.5 15.2 31.6 33.4 

March 20.7 20.7 34.6 34.3 
22.6 22.5 36.8 36.6 

Apri 1 20.5 20.3 36.3 36.0 
27.2 27.2 37.6 37.4 

May 26.1 25.6 36.9 36.9 
28.7 28 .0  38.5 39.4 

June 29.0 28.7 37.5 37.9 
33.7 32.1 39.1 39.3 

J u l y  28.6 32.5 37.5 37.7 
30.0 31.2 39.2 39.2 

August 30.2 28.9 35.7 35.9 
37.7 31.4 35.8 36.3 

September 27.3 27.4 35.7 37.0 
30.1 29.9 37.6 37.2 

October 21.3 21.1 34.4 35.2 
28.4 28.4 36.1 36.1 



month 1958 1959 

Figure44. Seasonal pat terns  of surface water s a l i n i t y  i n  Lemon Bay between 
July 1958 and June 1959. Open squares, Al l igator  Creek; so l i d  
squares, Stump Pass; so l id  c i r c l e s ,  Tom Adams Bridge i n  Engle- 
wood; so l id  t r i ang le s ,  Palm Island C u t  ("The ~ a r r a w s " ) .  

Source: Dragovich, Counts of Red Tide Organisms and Associated 
Oceanographic Data from the Flofida West Coast. 
1957 - 1959. U.S.B.C.F. St .  Petersburg. 



(unpubl ished) recorded s a l i n i t y ,  temperature and t u r b i d i t y  (Secchi d i s c )  a t  11 

s t a t i o n s  i n  t h e  Lemon Bay area. Table - 24 sumar i zes  t h e i r  water  q u a l i t y  data. 

F igure  45 shows t h e  Secchi d i s c  depth readings f o r  an ebbing t i d e  (Nov. 1971) 

and a f l ood ing  t i d e  (Mar. 1972). The Secchi d i s c  depths i n  t h e  v i c i n i t y  o f  

i n  A l l i g a t o r  and Forked Creeks were lower  (2.0-3.5 f t )  than any o t h e r  p a r t  o f  Lemon 

Bay. The o t h e r  Lemon Bay s t a t i o n s  had Secchi d i s c  readings o f  between 3.5 and 

6.0 f e e t .  Since t h e  d is tance below t h e  sur face a t  which t h e  b l a c k l w h i t e  p a t t e r n  

on t h e  sur face o f  an 8 i n c h  d i s c  becomes b l u r r e d  measures water  transparency 

d i r e c t l y  and t u r b i d i t y  i n d i r e c t l y ,  t h e  Secchi d i s c  values i n  F igure  & r e f l e c t  

r e l a t i v e  t u r b i d i t i e s  o f  t h e  water  caused by wind and t i d a l  cu r ren ts .  

Amonia,  N i  t r a te1N i  tri t e  and Phosphate. 

A v a i l a b l e  data f o r  these parameters are  l i m i t e d  t o  "one-time" samples by 

A l b e r t s  e t  a1 (1970), t h e  Tampa Bay Regional P lann ing  Counci l  (1971) and t h e  

Environmental Q u a l i t y  Laboratory (1975). A l b e r t s  e t  a1 i n  t h e i r  s tudy  o f  t h e  

hydrography o f  Char lo t te  Harbor measured t o t a l  d i sso l ved  phosphorous a t  f i v e  

s t a t i o n s  i n  Lemon Bay i n  August, 1969. The concent ra t ions  o f  phosphorous i n  ppm 

i n  sur face samples a t  these s t a t i o n s  were as f o l l o w s :  

Locat ion  S t a t i o n  No. Total-P(ppm) S a l i n i t y ( % )  

Tom Adams Br idge 1 0.024 30.7 

I n t r a c o a s t a l  Waterway 2 0.020 31.2 

Stump Pass 3 

Waterway o f f  Buck Creek 4 

Palm I s l a n d  Cut 5 0.01 6 29.2 

Gaspar i l l  a Sound 6 0.020 30.4 

The C i t i z e n  Water Sampling P r o j e c t  o f  t h e  T.B.R.P.C. (1971) i nc luded  th ree  

s t a t i o n s  (16,17,18) i n  t h e  I n t r a c o a s t a l  Waterway i n  Lemon Bay (F igu re  46). The 

data f o r  t h i s  segment o f  the  study are  shown i n  Table 26. Although t h e  



- Table 2 Water qua1 i t y  data from Ayer & deNarvaez, November, 1971 
and March, 1972. See ' T a b l e  - 24 f o r  s t a t i on  location 

- 



Figure 45 Secchi d i sc  readings. See tab le  below f o r  lo ta t ions .  
Source: Ayer, 1971 - 1972. 

Table - 25 Station locations f o r  water qua l i ty  data from 
Ayer (1971-72) in Figure &. 

Sta t ion  Location 

2 2 Venice By Pass Canal, 100 yards north of Red Lake Creek 

23 Mouth of Red Lake Creek 

24 Mouth of Al l igator  Creek 

25 Mouth of Forked Creek 

26 Marker 26, Lemon Bay 

27 Marker 23, Lemon Bay 

28 Channel, between Pederson Island and Chadwick's 
Landing, Manasota Key 

29 Stump Pass Channel 

30 Marker 9,  Lemon Bay 

31 Marker 25, Placida Harbor 

32 Marker 14, Gasparil la Sound 





Table 2 6  Water q u a l i t y  da ta  f o r  Lemon Bay s t a t i o n s  from Tampa Bay 
Regional Planning Council Study,  October 16 ,  1971. 
(See Figure 46 f o r  s t a t i o n  l o c a t i o n s ) .  



n i t r a t e - n i t r i t e  values were s imi la r  a t  the  Lemon Bay Station5.andthe Roberts Bay 

Stat ions( l4 ,15) ,  the  phosphate and ammonia values di f fered s ign i f ican t ly .  The 

water a t  Sta t ions  14,15, and 16 had over 3 times a s  much phosphate as t h a t  a t  

Stations 17 and 18. The amnonia values fo r  Sta t ions  17 and 18  were s i g n i f i -  

cant ly  lower than those f o r  Sta t ions  14 and 16. The values f o r  phosphate, 

amonia  and s i l i con  dioxide a t  Sta t ions  17 and 18 i n  Lemon Bay south of Forked 

Creek were s ign i f ican t ly  lower than the  mean values f o r  the  eighteen s t a t i ons  

(Tdble 25) in the Sarasota Bay system. 

Since the main body of Lemon Bay experiences t i da l  mixing and flushing by 

the inshore waters of the  Gulf of Mexico, we i n c l u d e d  t h e  p h o s p h a t e  and 

n i t r a t e  data from Dragovich e t  a1 (1961) fo r  the  surface and bottom water a t  an 

inshore s t a t i on  north of Venice Pass (Figure 47). Although t h i s  s t a t i on  l i e s  

beyond the immediate v i c in i t y  of Stump Pass, seasonal var ia t ions  in concentration 

of n i t r a t e  and phosphate a re  probably s imi la r  t o  those f o r  waters off  Stump Pass 

pr ior  t o  the  mid 1960's. Similarly,  the  seasonal var ia t ions  in  or tho,  organic 

and to t a l  phosphate fo r  a  s ta t ion  in Charlotte Harbor f o r  1949-1950 (Graham e t  al,  

1954) provides clues t o  ranges i n  values of these parameters f o r  Lemon Bay pr ior  

t o  the  1960's (Table 21). 
The information in the  s tudies  above cons t i tu tes  t he  major portion of the  

h i s to r ica l  water qua l i ty  data base f o r  t he  Lemon Bay area.  Beginning i n  the  l a t e  

1960's additional water qua l i ty  data have been col lected a t  various in te rva l s  

by various l oca l ,  s t a t e ,  and federal agencies. Most of these data a r e  recorded 

i n  the STORET data bank. 

Chemical Analyses of Sediments. 

Data on the  chemical nature of the  sediments i n  Lemon Bay a re  l imited t o  a  

s ingle  report  by the  U.  S. Army Corps of Engineers (1975). Table 3 summarizes 



1.0 
NO3/ NO, *'15h 

Figure 47. Concentrations of t o t a l  phosphate, orthophosphate and n i t r a t e /  
n i t r i t e  i n  the surface water a t  Gulf Station B5A north of 
Venice Pass off  Casey Key (depth 27 f e e t ,  27O06' N ,  
82O19.1' W . ) .  

Source: Dragovich e t  a l .  (1961). 



Table - 27 Concentrations of Ortho,Organic and Total 
Phosphorus a t  Station 3 i n  the Center of 
Charlotte 113rbor, May 10, 1949-Aug 22, 195P. 
Source: Graham e t  a l ,  1954 

.- 

Phosphorus-~qA/l i t e r  
Year Month Ortho Organic Total 

- 
1949 May 10 0.10 0.20 0.30 

June 7 0.25 0.55 0.80 
-. June 20 0.25 1.70 1.95 

July 11 0.20 0.55 

.- Aug 1 0.90 1.35 
Aug 30 3.20 1.20 

- Oct 10 1.20 0.65 1.85 

Nov 7 0.60 0.65 1.25 

- - 1950 Jun 9 

Feb 13 

Mar 6 
- 

Apr 3 

May 1 
-- June 12 

July 12 
- Aug 22 



T a b l e 2 8  - Chemical a n a l y s i s  of sediments a t  s t a t i o n s  i n  
t h e  I n t r a c o a s t a l  Waterway Channel from t h e  Venice 
By Pass Canal t o  P lac ida  Harbor (From U .  S. Army 
Corps Eng., A p r i l  1975. 

- --. -- 
. - 

Sample S t a t i o n  ! 34 35 36 37 3 8 39 

-- 

Geographic 

Locat ion 

2 5 a - 

V o l a t i l e  So l ids  10.30% 1.14% 0.76% 6.35% 2.79% 
-- 

Tota l  Organic Carbon 

C.O.D. 

- Kjeldahl  Nitrogen 

N i t r a t e  Nitrogen 

- I n t r a c o a s t a l  
Waterway Nav. Mark MSA-31A 4 8 32 22A 14 35 

6 
LI U 
0 0 
u rn m d 
M c 
.r( 6 

Z Z a  
< a t  

d T  5 m i l d  
@ 

a,&- 
3 f, 
u * 2  
m r a !  
" U Z  

N i t r i t e  Nitrogen 

Ammonia Nitrogen 

- Tota l  Phosphorus 

Ortho Phosphorus 

Arsenic 

Cadmium 

400ppm 4750ppm 735ppm 675ppm 910 ppm 1760 ppm 

0.18% 9.10% 0.91% 0.35% 5.31% 1.57% 

150 ppm 2365 ppm 385 ppm 315 ppm 1125 ppm 625 ppm 

1 . 8  ppm 1 .3  ppm 0.73 ppm 6.5 ppm 5.5 ppm 1.2 ppm 

0.40 pprn 0.39 pprn 0.19 pprn 0.14 pprn 0.23 ppm 0.19 pprn 

29 ppm *10 ppm 48 PPm 88 PPm 73 PPm 101. ppm 

1309 ppm 9150 ppm 1331 ppm 37 PPm 294 pprn 1583 pprn 

1 . 6  ppm 12 ppm 5.0 ppm 5.0 ppm 3.7 ppm 4.8 ppm 

0.19 ppm 4.3 ppm 0.75 ppm *0.01 ppm x0.01 ppm 1.2 ppm 

X0.01 ppm 0.83 ppm *0.01 ppm "0.01 ppm 0.27 ppm 0.26 ppm 

u 
a, 

,? 
0 
h 

W  
o 

5 % > f, 
0 @ 
ul 0 

-D 
W O h  
o o m  

% 5 2  rn 
E l m s  0 C 
u l W U  

Chromium 
.- Copper 

Lead 

- Mercury 

Nickel  

- Zinc 

Chloride 

2.4 ppm 33 ppm 4.6 ppm 1.9 ppm 9.9 ppm 6.4 ppm 

4.6 ppm 7.7ppm 6.2ppm 1.3 ppm 3.0 ppm 1.4 ppm 

5.3 ppm 23 ppm 1.9 ppm 1.9 ppm 8 . 3  ppm 10 ppp 

38 P P ~  248 ppb 177 ppb 10 P P ~  204 ppb* 10 ppb 

*0.10 ppm 11 ppm 0.27 ppm 0.14 ppm 4.0 ppm 0.65 ppm 

2.8 ppm 29 ppm 4.5 ppm 2.6 ppm 6.0 ppm 4.2 ppm 

0.31% 2.06% 0.38% 0.22% 1.17% 0.96% 

2 
1 

" % 
W O  
W  U  
0 U 

- * ANALYSIS ON DRY BASIS 

Denotes "Less Than" 

- - 
w m 

. " 3 0  
a u w  
N G U  
m w m  
Z Z 

.c = 
a, u 

U Cn 
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the data i n  t h i s  study f o r  6 s ta t ions  in the Intracoastal  Waterway in  the Lemon 

Bay Area. T h i s  t ab le  shows tha t  the highest values f o r  every chemical parameter 

assayed were from the All igator  Creek-Manasota Key Bridge a rea .  The s t a t i ons  

south of Forked Creek had the lowest values. These sediment data fur ther  sub-. 

s t a n t i a t e  the hypothesis t ha t  the area between All igator  and Forked Creek i s  a 

wasteload depositional area with "poor water qual i ty" .  In the area of the Bay 

south of Forked Creek and north of Buck Creek, sediment deposition and accumu- 

la t ion  i n  the Waternay and probably the t ida l  channels is minimized by r e l a t i ve ly  

strong t i da l  currents.  

Comparative Water Qua1 i ty  of Embayments and Estuaries. 

How does the water qua l i ty  of Lemon Bay compare t o  t h a t  of other es tuar ine 

and coastal  systems? As an introduction t o  answering t h i s  question, we include 

here several s u m r y  tables  (Tables 29, 30, and a) . from Turner (1972). Addit- 

ional comparative sumnaries may be found in Morrill e t  a1 (1974) and the "Estuaries" 

DRI. Locally the best  data f o r  purposes of comparing water qua l i ty  values a r e  

the data for  Dona and Roberts Bay, Venice, Florida (Lincer, 1975), unpublished 

reports by the Environmental Qual i ty  Laboratory, Port Charlotte,  and unpublished 

data of the Lee County Environmental Quality Laboratory f o r  Pine Island Sound. 

- The inshore water qual i ty  data for  four s t a t i ons ,  March 22, 1977, i n  Charlotte 

Harbor, near the undisturbed area of the McCall Sand Flats on the eastern s i d e  
- of the Cape Haze Peninsula are  par t icu la r ly  relevant to  the present project .  

Glhile data from these and other s ta t ions  in the v ic in i ty  have been collected 
.- 

quarterly s ince 1976, we include here only the data for  March 22,  1977 (Table 

- - 32 and Figure - 48) s ince they were collected a t  about the same time a s  our dry 

season sampling program i n  Lemon Bay. 
- In addition t o  data i n  STORET, l imited water qual i ty  data for  Ainger 

Creek and All igator  Creek are  i n  unpublished reports by the Environmental Qual i ty  
- 



Area Source NO3-N NH3-N S a m ~ l i n g  pe r iod  

pg-at11 ~ g - a t l l  
-- - 

Coasta l  and Offshore  Waters 

For ty  miles  e a s t  o f  Miami, Corcoran & Alexander, 1963 
F lo r ida  

Sargasso  Sea Menzel & Spaeth,  1962 

0.0-1.0-NH 
3 

A l l  seasons  

0. 78-Nl13(s) A l l  seasons  

Sarg;lsso Sea R i l ey ,  1957 0.5 A l l  s easons  

Cape Sab le ,  F l o r i d a  Williams, 1954 0.13 

Key Wcst. F l o r i d a  W i l l i a m ,  1954 0 .0  

Yucatan Channel Williams, 1954 0.135 

E s t u a r i e s  -- 
T r i b u t a r l c s  of Apalachee ' Donnelly etg., 1966 1.8 

Bay, F l o r i d a  ' 
Chesapeake Bay P a t t e n ,  &. , 1963 1.17 

Nar raganse t t  Bay P r a t t ,  1965 1.68 

Hi l l sborough Bay, F l o r i d a  Hil lsborough Bay Technica l  17.72-48.0 
Ass i s t ance  p r o j e c t  l? bf 

July-Augus t 

A l l  s e a s o n s  

Dec.-January 

A l l  s e a s o n s  

Table 29. A comparison of nitrate-N and ammonia-N in Tampa Bay w i t h  concentrations i n  other es tuar ine ,  coas ta l ,  
and offsh6re water of Florida, the  Gulf of Mexico, and the northwestern Atlantic. 
Source : Turner, 1972. 



Area Source NO3-N NH3-N Sampling per iod  

Anclote  River ,  F l o r i d a  H u m  g s. , 1972 0.61(s) October 

Anclote  Anctrorage, F l o r i d a  Hunm &. , 1972 0.25(s)  October 

Ar~clote-Gulf of  Plexico Humm g s. , 1972 1 .32(s)  October 

Wnccasassa River ,  F l o r i d a  S a v i l l e ,  1966 0 . 6 3 ( ~ )  

Biscaync Bay, F l o r i d a  Segar d., 1971 0 .22(s)  
(Card Sound) 

Tnmpa Bay Williams, 1954 0.1 

p r e s e n t  investigation 2.305(s) 

May 

A l l  seosons 
(1969-1970) 

12. 52-NH3(s) A l l  sensons 
(1970-1971) 

0.369 ( s )  A l l  sc .~sons  
(1970-1971) 

1. 159-NH3(s) 1 :jeaso:ls 
(1970-19 71)  

(s) Sur face  samples on ly  

Table 29.. continued. 



Area Source Orthophosphate-P Sampling per iod  

u s - a t / l  

Coas t a l  and Offshore  Waters 

Gulf of  I.Icxico C o l l i e r ,  1958 0.2 

For ty  miles  c a s t  of 
P l i ; ~ r n i ,  F l o r i d a  

Corcoran and 
Alexander, 1963 

N a p 1 . e ~ .  west c o a s t  of Dragovich 
F lo r ida  - e t a 1  dm , 1963 

lh rec  and one h a l f  
m i  lcs of f ahore  from 
TL~I:IP~I Bay 

F l o r l d a  wes t  c o a s t  

Dragovich and 
Kcllcy , 

Finrlcane and 
Dragovich, 1959 

0.8 minimum 

A l l  seasons  

March 

F l o r l d a  s t r a i t  Wi l l i a~ns ,  1954 0.11 August and May 

Cape Sab le  Williams, 1954 0.03 March and May 

Table 3C. A comparison o f  orthophosphate-P i n  Tampa Bay w i t h  concentrat ions i n  o t h e r  estuar ine,  coas ta l ,  and 
o f fshore  water o f  F lo r i da ,  t h e  Gu l f  o f  Mexico, and t h e  northwestern A t l a n t i c .  ..2 

m Source: Turner, 1972. 01 



-- 

Area Source Orthophosphate-P Sampling pe r iod  

Es t u a r i c s  

T r i b u t a r i e s  of Apalacllee Donnelly 
Bay, F l o r i d a  e t  a 1  1966 - -- 

Pa t  t e n  
e t  , 1  1963 - ". r 

0.48 J u l y  and Augl~st  

0.27 A l l  seasons 

Lovcr I l ;~ r r ;~~ ;anse t t  Bay S ~ i i ~ l a ,  1957 1.25 Jmc-Fc1) ru~ry  

Anclotc Rlvcr ,  F l o r i d a  1 1 1 1  . , 1972 
Anclotc A n c h o r : ~ ~ c  
Anclotc-Gulf of Mexico 

W.ILC.I';.ISS;I RIv11r, F l o r i d a  S d v f l l e ,  1966 

T~I I . I~ ) ; I  U,iy (11e.t~ the Li t t le  D r a ~ o v i c h  and 
E.!.tl).~tee R i v ~ r )  K c l l c y ,  1964 

Tanipa Bay System prcrielit i r i ves t iga t ion  

0c:olicr 
October 
Octobcr  

29.8 nt:~xirnurn Plnrch 

20.1 r i v e r s  1\11 seasons  
20.07 boys 

6 . 3 3  J u a e  and January  

A l l  scosons 
(1969-1970) 

A l l  seasons  
(1970-1971) 

(s) Surfnce  samples only  

Table 30 continued.  



Area Source C e l l s  x 10 /1 Sampling pe r iod  6 

Coas ta l  and Offsllore Waters 

Northwest Atlilrl t ic:  
Cont inenta l  Shelf Hulburt  , 1963 0.092 (10m) A Seasons 

Uermudo t o  Con t inen ta l  Shelf  I lu lbur t ,  1963 0.027 (lorn) 

Off J a c k s o n v i l l e ,  F l o r i d a  Hulbur t ,  1967 0.052 ( s )  A p r i l  

Off sout l le ; ls tero coas t  of  
U.S. bcrwcen Gulf Stream 
and Snrgasso Sca Hulbur t ,  1967 0.013 (s) 

Bloclc I s l a n d  Sound Ri ley ,  1952 0.325 

Soreosso Sen Ri ley ,  1957 2.."..:0.001-0.003 

OLfsllorc 1)utwccn St.. 
1'cLcr'~;but-g & Ft.  Mcyers, 
F l o r i d a  Snundcrs & Glenn, 1969 0.008-0.069 

E s  t ua r i ev  

Long I s l a n d  Sound Conover, 1956 2.430 

S t .  Andrew Bay, F l o r i d a  Hopkins , 1966 0.846 (s )  
(mostly d i a t o m )  

Four New England e s t u a r i e s  Hulbur t ,  1963 63.475 

Lemon Bay, F l o r i d a  Lackey, 1967 2.209 
( d i n o f l a g e l l a t e s )  

Apri l  

A 1 1  seasons  

A l l  seasons  

A l l  seasons  

A l l  seasons  

A l l  seasons  

A l l  s easons  

June 

Table 31. A comparison of phytoplankton abundance in Tampa Bay w i t h  t ha t  i n  other es tuar ine ,  coas ta l ,  and 
offshore waters i n  the  Gulf of Mexico and northwestern Atlantic. 
Source: Turner, 1972. 



t 

Area Source c e l l s  x 106/1  Sampling pe r iod  i 
! 

Lower Chesapeake Bay 

Narraganse t t  Bay 

Narragansett Bay 

Apalachce Bay, F l o r i d a  

Gulf c o a s t  of F l o r i d a ,  
Tampa Bay t o  Caxambas Pass  

Gulf 01 Mcxico ( inshore)  
bctwccn S t .  Pc t e r sburg  
and Ft.  Mcycrs, F lo r ida  

Lower Norrilg;lnse t t  Bay 

P a t t e n  g g., 1963 0.938 ( s )  

P r a t t .  1959 6.117 

P r a t c .  1965 1.52-7.62 ( s )  

Saunders and Wahlquist,  0.0407 
1966 0.227 

0.314 

Saunders etg., 1967 0.802 (diatoms) 

Saunders and Glenn, 1969 1.096 (diatoms) 
** 

Smayda, 1957 6.7 ( s -2f t . )  

Williams 6 Murdoch, 1966 2.0 ( s )  

A l l  seasons  

A l l  seasons 

Dec. -June 

July-Aug. 
Nuvcn:l)er 
F e b r u a r y  

A l l  seasons 

A l l  seasons  

June-Jan. 

A l l  scasons  

T a ~ p a  n:ly System p r c s e n t  i n v e s t i g a t i o n  1.454 ( s )  A l l  scasons  
(1969-70) 

0.78 ( s )  A l l  scasons  
(1970-71) 

* 
Samples taken  only  a t  10 m. depth 

** 
Samples taken from s u r f a c e  t o  2 f e e t  

( " ) ~ a m p l e s  t aken  a t  t h e  s u r f a c e  only 

Table 31, continued. 



Table 32 Surface water  q u a l i t y  da ta ,  March 22, 1977, from f o u r  water 
q u a l i t y  s t a t i o n s  in  Char lo t te  Harbor adjo in ing  t h e  na tura l  mangrove 
shore l i n e  on the e a s t  s i d e  o f  t h e  Cape Haze peninsula.  
From: Environmental Qua1 i t y  Laboratory, Inc. , April , 1977. 
Results o f  t h e  Department of Environmental Regulat ion 's  Compliance 
Monitoring Program f o r  General Development's South Gulf Cove 
Projec t .  (See Figure 48 f o r  s t a t i o n  l o c a t i o n s ) .  

S ta t ion  No. BOD5 0.0. Temp Cond. Calculated NH3 N03+N02 TKN 0-PO T-P 
surface  water PPm OC umho/cm S a l i n i t y  mg/l mg/l mg" mg/l mg/ 1 
samples PPm % 

9 0.92 7.8 26.0 30 18.6 0.10 0.01 2.85 0.12 0.16 

10 1.71 7.5 26.0 28 17.3 0.07 0.01 3.17 0.13 0.25 

11 1.43 7.6 26.0 37 23.5 0.07 0.01 1.89 0.12 0.37 

12 1.23 8.3 26.0 38 24.2 0.08 0.01 2.67 0.12 0.21 





Laboratory (1975) and Smolker e t  a1 (1977). Figure - 49 shows the locations of 

the  sampling s t a t i ons  i n  the  Ainger Creek study; Table 33 s u m r i z e s  the  data 

f o r  t h i s  study. In t h e i r  study of the t i da l  creeks of Southwest Florida Smol ker 

e t  a1 surveyed the water qual i ty  of 10 t i da l  creeks on two "one-time ebb t i de  

sampling events", February 15-17 and April 15-17, 1977. Three of the creeks 

were i n  the  region of Lemon Bay: Al l igator ,  Coral, and Whidden Creeks. We 

include here t h e i r  data from Whidden Creek whose e n t i r e  watershed i s  r e l a t i ve ly  

natural and undeveloped (Figure 50 & Tables 3 & - 35) and from A1 1 iga tor  Creek 

whose watershed i s  extensively developed (Figure - 51 & Tables 34 & 35). -In  

addi t ion,  we include a polygonal graph of the  EPA c r i t e r i a  f o r  minimum allow- 

able water qua1 i t y  (Figure - 52). 

Finally,  we include here a summary of the water qual i ty  data f o r  the  west 

and e a s t  branches of Coral Creek from the February sampling run  (Figure 53). 

Since the west branch of Coral Creek receives runoff water from a develop6ng 

suburban area and the  e a s t  branch drains a non-urban area,  the water qua l i ty  

p rof i les  f o r  the  sample s t a t i ons  in  these two branches i l l u s t r a t e  the  potential  

differences i n  water qua l i ty  i n  upstream segments of two sub-drainage basins 

of a t i da l  creek. 



Figure  49. Map showing water  q u a l i t y  s t a t i o n  l o c a t i o n s  from: Environmental 
Q u a l i t y  Laboratory, Inc.,  l i a t e r  Q u a l i t y  o f  Ai t iger  Creek, 1975. 

Table 32s. S t a t i o n  desc r ip t i ons  f o r  F igu re  49. 
1. Lemon Bay a t  t h e  S. R. 776 br idge.  

2. Ainger  Cr . ,  approximate ly  200 M. downstream o f  S. R. 775 br idge.  

3. A inger  Cr . ,  approximate ly  200 M. downstream o f  S. R. 776 br idge.  

4. Ainger Cr . ,  downstream o f  j u n c t i o n  w i t h  l a s t  main r e s i d e n t i a l  subd. 

5. A inger  Cr. ,  d6wnstream o f  the  j u n c t i o n  w i t h  mobi le  home subd. canal. 

6. A inger  Cr . ,  a t  t h e  end o f  the  nav igab le  sec t i on  and upstream o f  
any m j o r  development. 

7. G o t t f r i e d  Cr. ,  approximate ly  300 M. downstream of  S. R. 775 br idge.  

8. Oyster Cr . ,  approximate ly  200 M. downstream o f  S. R. 775 br idge.  

9. A g r i c u l t u r a l  drainage d i t c h  on t h e  F l y i n g  "A" Ranch, Myakka Estates.  

10. Second a g r i c u l t u r a l  drainage d i t c h  on the  F l y i n g  "A" Ranch. 
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Table 33 WATER QUALITY DATA FOR AINGER CREEK AND SURROUNDING AREAS, ! 

j i - -  CHARLOTTE AND SARASOTA COUNTIES; FLORIDA I ! 
! December 1974 t o  August 1975 

I !  ( A l l  n u t r i e n t  da ta  a r e  r e p o r t e d  as m i l l i g r a m s  p e r  l i t e r . )  
/ / d i /  d To ta l  Fecal Fecal Fec.Col i f /  

l i  - 
7 I .i V T o t a l  Co l i f o tms  Col i f o r m s  S t r e p t o c o c c i  Fec. St rep.  S t a t i o n  T i  me Co lo r  T u r b i d i t y  S a l i n i t y  o-P NH NO NO, S i02  . To ta l  To ta l  To ta l  d i s s o l v e d  (pe r  100 m1) ( p e r  100 m1) ( p e r  100 m1) Ra t i o  

Number Depth Date (EDT) T ide  (APHA) (NTU) (PPT) (as  P) (a$ N) ( 3 s  N) - (as  S T )  P N , Organic C s o l  i d s  (mg l l  ) (mg/ l )  
- 

1 
\ 10 ,. S u r f  6 Oec'74 1358 2.5 N D ~  0.02 0.16 0.01 0.03 1.44 , , . 5,223 
1 - 

1 .o 
9 Surf 6 Dec'74 1330 0.02 0.02 0.18 ND 0.05 1.32 : 

i I 
6,459 2.2 

I 11 Surf  6 Dec'74 1240 0.09 0.22 0.21 ND 0.21 2.78 1 
4.432 4.8 

I 
# 1  - 

3 S u r f  6 Oec'74 1445 29 0.04 0.13 0.04 NO 0.07 1.09 
32,260 1.2 

h 
9 Surf 20 May'75 0900 0.48 0.90 N D ~  ND 0.50 9.9 (1200)" 11 20 1057 i - / _ I  

3 Surf 20 May'75 1000 0.48 0.26 N D N D 0.21 3.99 130 (48)  100 ( .48) 

10 Surf 20 May175 0915 0.03 0.38 N D ND 0.35 4.65 ; N A ~  360 140 2.50 
- 

d 284 NA 420 130 j /  - 11 
3.a 

S u r f  23 Ju1 '75 1110 0.12 0.11 N D NO 1.86 0.66 4.65 27.8 

9 2,430 N A 31 0 300 1 .O S u r f  23 Ju1 ' 75  1140 N 0 N D 0.34 4.59 30.0 I I 
1 1  -~ 10 1,885 (25)  51 0 (0.05) 

I 
S u r f  23 Ju1 ' 75  1145 N D ?I0 4.30 0.42 4.20 

I!  3 32,000 (53)  (17)  
57 (0.30) 

1 :  S u r f  23 Ju1'75 1230 Out 0.04 1 .15 N D 3.81 15.6 ND 0.55 0.15 
2 (53)  1 - (23)  1 

1 :  - S u r f  23 Ju1 '75 1240 Out 0.04 1.23 NO ND 0.26 0.34 4.65 8.59 - - / i 
1 f , !  1 1 - 1 1 

S u r f  16 Aug'75 0925 Out 5 2.5 35 0.06 2.a2 ND ND 0.31 0.27 
! :  3.51 
< ,  
, - 
1 :  

1 Bo t  16 Aug'75 0920 Out 5 2 .0  0.04 1.39 N D ND 0.23 0.21 5.45 

2 1 - 1 - 1 - 1 
I '  Surf 16 Aug'75 0955 Out 11 1 .: 34 0.05 1.26 N O  ND 0.38 0.25. 5.33 
, . 

2 -- Bo t  16 Aug'75 0955 Out 12 2.4 0.05 1.31 - ND ND 0.31 0.70 3.17 
3 (17)  ( 6 )  ( 9 )  ( .77) 

S u r f  16 Aug'75 1010 Out 15 1.5 32 0.05 1.03 NO NO 0.76 0.09 
,I 

4.04 
3 !! Bo t  16 Aug'75 1010 Out 15 1.4 0.05 0.90 N D NO 0.67 0.14 4.31 

ij - 4 S u r f  16 Aug'75 1200 Out 30 2.2 28 0.06 0.53 ND NO 0.67 0.30 4.31 (40)  (15)  (16)  ( 1  .O) 

'I - 
J Bot  16 Aug'75 1037 Out 40 3.1 0.07 0.51 N D ND C l . 4  0.40 4.94 1 

. -  ~ . -  
- 

3 s u r f  16 Aug'75 7 ~ 0 3 5  o u t  ' 45 3.3 26 0.07 0.33 NB :iD :.a3 0.18 3.05 (20)  (11)  (16)  ( .68)  
5 Surf  16 Aug'75 1130 Out 60 3.5 2 1 0.05 1.77 !ID ;L 3.34 0.22 2.96 ( l o o )  i 6 2 )  44 (1 .5 )  
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a l lowable  water qua l i t y  t o  us& as a basis  f o r  comparison. (see t e x t ) .  
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Fig .  51 : Drainage basin map showing s z r ~ l e  s t a t i o n  locat ions  f c r  
Al l iga tor  Creek (Sarasota County). Polygonal graphs a t  bottcg 
are for  comparative purposes. " A " indicates  package t r e a t r e n t  
plants;  indicates  co l lec t ion  system treatment plants .  
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Table 34 - Water Quality data for  sample run on A o r i l l 5  - 17. For a discussion.of these resul ts ,  
see text.  Source: S ~ c l  ker, e t  d l . ,  1977. --.* -- 
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Table 35 - Water q u a l i t y  da ta  f o r  sample run on February 15 - 17. For a d iscuss ion  o f  these  r e s u l t s ,  

s e e  t e x t .  -- Source: Smolker, e t  a l . ,  1977. 
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Physical and Chemical Parameters - Lemon B_av Tr ibutar ies  ---Predictions 

A 1974 report  by the Tampa Bay Regional Planning Council included the 1972 

and projected runoff volume and loads for  the  Lemon Bay t r i bu ta r i e s .  These data 

summarized below were derived from land use patterns and stream flow in  1972 

and a computer program based on data from Tulsa, Oklahoma. 

Creek 

MGD 

Gottfried 14.0 

Forked 12.9 

All igator  10.2 

Ai nger 3 . 3  

Oyster 5.1 

R, 0. D. TN TP MGD B . O . D .  TN TP 
! !?/ d lb/d lb/d 16/d lb/d l b k  



Bacteriological Studies. 
- 

Because of occasional she l l f i sh  poisoning and wet season incidents where 

human waste water occurred in roadside di tches ,  the Lemon Bay area has exper- 

ienced several bacteriological and water pollution surveys since the ear ly  

- 1960's. The major surveys a r e  br ie f ly  described below. 

- 
Year Survey 

.- 1966 Sanitary Survey of Sarasota and Lemon Bays: The s tudy 's  emphasis 

i s  on shorelines.  Most of t h e  sampled s t a t i ons  in  Lemon Bay are  

.- located in the  Intracoastal  Waterway. This was not a continuous 

monitoring program. Rather, i t  was a spot check carr ied out t o  

comply with the requirements of the National Shel l f ish  Sanitation 

Program. 

10/1969- Charlotte County Health Department conducted a number of water 

9/1975 qual i ty  surveys of selected bathing and recreational areas i n  

Charlotte County including areas in Lemn Bay. The conclusions 

drawn from these surveys by Robert Corno (Dir. Env .  Health) were 

t h a t  1 )  sep t ic  tanks a r e  seemingly the  cause of high fecal co l i -  

form counts i n  some areas (Oyster Creek a t  Mississippi Avenue and 

the canal a t  the southwest end of Manor Road a t  the  m o u t h  of Ainger 

Creek), although a marina a t  the Manor Road s ta t ion  could a l so  

contribute to  high fecal coliform readings; 2 )  the i m e d i a t e  Lemon 

Bay Watershed contributes t o  the  pollution of Lemon Bay, especial ly  

during periods of heavy r a in fa l l .  



- Year Survey 

Sarasota County Hea l th  Department conducted a  survey o f  t h e  d i t ches  

and waterways o f  Englewood. Conclusions drawn by David Crane ( D i r .  

Sar. Co. Hea l th )  from t h e  r e s u l t s  o f  t h i s  s tudy  were t h a t  f e c a l  

contaminat ion o f  the d i t ches  and waterways occurs a f t e r  per iods  o f  

r a i n f a l l  w i t h  t h e  most probable source be ing  s e p t i c  tank e f f l u e n t .  

The mouth o f  G o t t f r i e d  Creek was noted f o r  t h e  h igh  numbers o f  

fecal co l  i forms. 

San i ta ry  Survey o f  Lemon Bay: The F l o r i d a  Department o f  Hea l th  and 

R e h a b i l i t a t i v e  Services c a r r i e d  o u t  a  survey t o  reeva lua te  t h e  

c l a s s i f i c a t i o n  o f  Lemon Bay w i t h  regard t o  s h e l l f i s h  harves t ing .  

The study cons is ted  o f  sho re l i ne  ana lys is ,  hydrographic s tud ies  and 

b a c t e r i a l  ana l ys i s  (See F igure  f o r  s t a t i o n  l o c a t i o n s ) .  Resul ts  

o f  t h e  b a c t e r i a l  analyses (Table - 36 ) i n d i c a t e d  t h a t  waters adjacent  

t o  areas of  h igh  popu la t i on  showed evidence o f  f e c a l  p o l l u t i o n ,  a l -  

though n o t  s u f f i c i e n t  t o  r e q u i r e  c l o s i n g  t h e  Bay t o  s h e l l f i s h .  

Fur ther  s tudy dur ing  t h e  wet season was recommended when the  e f f e c t s  

of  f e c a l  p o l l u t i o n  are  suspected t o  be greater .  

B a c t e r i o l o g i c a l  Water P o l l u t i o n  Survey: S ta te  o f  F l o r i d a  Department 

of Hea l th  and R e h a b i l i t a t i v e  Services. Twenty-nine s t a t i o n s  l o c a t e d  

throughout Lemon Bay and i n  adjacent  t i d a l  creeks were surveyed a t  

2 week i n t e r v a l s  f rom December 1975 through t h e  present .  F igure  55 

shows t h e  l o c a t i o n s  o f  t h e  s t a t i o n s  and Table -37- descr ibes t h e  

v i c i n i t y  o f  each s t a t i o n .  The Char lo t te  County segment o f  t h i s  

p o l l u t i o n  survey prov ides a  m s t  complete b i  -weekly, monthly,  and 

seasonal p a t t e r n  o f  t o t a l  c o l i f o r m  and f e c a l  co l  i f o r m  b a c t e r i a .  

I t  i s  impor tan t  t o  no te  t h a t  t h e  Char lo t te  County Hea l th  Department 





- Table 36- Total coliform (T.C.) and fecal coliform (F.C.) l eve l s  
a t  10 s t a t i ons  i n  Lemn Bay from Sanitary Survey of 
Lemon Bay, Florida,  July 15-26, 1974 



- Figure 55 Locations of water qual i ty  survey s ta t ions  of the Charlotte County 
and Sarasota County Departments of Health f o r  the  1975 - 1977 

water. qual i ty  surveys. See Table 37 for  description of s ta t ion  
locations. 



Table 37 Description o f  Locations o f  Biweekly Sampl ing  
Sta t ions  of the  Charlotte County Health Department's 
Water Qua1 i t y  Survey, 1975-1977. 

1.  End of Boyette S t r ee t  a t  the  mouth  of Lemon Creek. This point would include 
the  runoff of Palm Point S/D which i s  on s e p t i c  tanks. I t  will a l so  include 
the  new S/D of Gasparilla Pines which has no homes ye t .  I t  does have an 18 
hole golf course which i s  in operation. A par t  of the Rotunda area i s  a l so  
included in t h i s  watershed. 

2. Buck Creek a t  Highway 775. Almost completely unsett led wild pineland. Upper 
reaches of drainage area include some clearing and grading done by Rotunda. 

3. Canal South End of Pine Cove Drive. Small S/D of Pine Cove, canal l o t s  about 
40% of which have homes on them - a l l  on sep t ic  tanks. 

4. Canal, Lemon Bay end of Massachusetts Avenue, Grove City. Almost completely 
b u i l t  u p  area of residences, a l l  on s ep t i c  tanks. 

- 5. Canal, Lemon Bay end of Pennsylvania Avenue, Grove City. Almost completely 
b u i l t  u p  area of residences - a l l  on s ep t i c  tanks. 

- 6. Bridge a t  Oyster Creek on Mississippi Avenue. Includes runoff from small 
o lder  S/D of mobile homes on Brookwood Drive. I t  a l so  includes drainage of 
an area of older  homes in Grove City.  

- 7. Oyster Creek a t  Highway 775. 

8. Canal a t  Southwest end of Manor Road. Watershed includes drainage from an 
- area of about 9 square blocks of o lder  homes, a l l  on s ep t i c  tanks. 

9. Rock Creek Bridge a t  Highway 776. Drainage includes roughly 2 square miles 
of 75% developed res iden t ia l  area.  I t  a l s o  includes a recently developed 

- Clintwood Acres in an older S/D cal led Breezewood. Both a r e  questionable 
areas f o r  s ep t i c  tanks. Canal homes on Edgemere, South and North Lanes a re  
o lder  developments i n  the  area. An unknown acreage of range land i s  included. 

.- 
10. Canal a t  South End of Via Cala. Encompasses drainage of most of Mobile 

Gardens, an older S/D of mobile homes on sep t i c  tanks. 
- 

11. Canal a t  West End of Kingfisher Drive. Drainage area includes most of Holiday 
Mobile Estates,  Holiday Trav-L Park, an addit ion of Holiday Mobile Estates 
now being developed. - 

12. Gottfried Creek a t  Highway n 5 .  The watershed involved extends i n to  Sarasota 
County f o r  approximately 2 n i l e s .  

- 
13. North End of Canal a t  Junction of Lemon Bay and Deer Creek Drives. Older homes 

in Point of Pines S/D a l l  on s ep t i c  tanks. 



- Tab1 e - 37 (cont inued) 

. . 14. Canal a t  end o f  Edgewater S t ree t ,  behind Englewood Boats and Motors. This  
may i n c l u d e  e f f l u e n t  f rom an o l d e r  36 space motor home park  a l l  on s e p t i c  
tanks. The r u n o f f  f rom t h e  marina a l s o  i s  discharged i n t o  t h i s  canal.  

- 15. Boat Basin a t  A inger 's  Resort. Area complete ly  developed, a l l  on s e p t i c  

tanks. 

.- 16. Canal a t  end o f  Ho l iday  Lane. Completely developed area, a l l  on s e p t i c  
tanks. 

- 17. Palm I s l a n d  - East s i d e  - Channel Marker #9 

18. Stump Pass. 

- 19. Whidden Key - East s i d e  - oppos i te  Channel Marker #19. 

20. Manasota Key - East s ide  - oppos i te  A inge r ' s  Resort and west o f  Channel 
-- Marker #22. 

21. South o f  Kesse l r i ng ' s  W-stewater Treatment P l a n t  - Manasota Key - East s ide .  
- 

22. Manasota Key - East s i d e  - oppos i te  Ponce De Leon Drive, and Southwest of  
Channel Marker #24. 

- 23. Manasota Key - East s i d e  - oppos i te  Oakwood Cove Condominiums and West 
o f  Channel Marker #25. 

- 24. San Casa Dr i ve  - Br idge by County Mosquito Contro l  Of f i ce .  



has continued t h i s  survey beyond the project  period and has incorporated the 

survey in to  i t s  major water qual i ty  program. 

Rather than review the data on an individual sampling s ta t ion  basis ,  we 

submerged the data by determining the average to t a l  and fecal  coloform counts 

for  a l l  sampling s ta t ions  on the creeks and dead end canals f o r  each sampling 

day. The r e su l t s ,  graphed in Figure - 56, show the general bacterial  levels  f o r  

these t r i bu t a r i e s  of Lemon Bay throughout the year. W i t h  the exception of a 

few sample days, the average to ta l  coliform level was higher than the fecal  

coliform level and both exceeded federal EPA permissible levels  of 70 MPN/100 

ml (Total Coliform) and 14 MPN/100 ml (Fecal Coliform) f o r  she l l f i sh  harves- 

t ing  waters. 

The data from individual s ta t ions  and the averages from a l l  the s ta t ions  

(Table 38) were then compared w i t h  to ta l  r a i n f a l l ,  ra infa l l  events, ebb and 

flood t i des  on sample days and seasonal variations i n  estimated to ta l  and 

t o u r i s t  populations. These somparisons showed high bacterial  levels  and appear 

t o  be posit ively related to  both r a in fa l l  events (Figure - 7) and seasonal 

f luctuations in the local population. On only f ive  sample days were the samples 

collected on an ebbing t ide ;  on four of these days high bacterial  levels  were 

posit ivdly correlated with the t ide .  Peak levels  of bacteria from flood 

t ide  samples were quite variable.  

In the next phase of the  analysis of the  data, we graphed the averages of 

a l l  the s ta t ions  on a par t icu la r  creek o r  s e t  of canals and Lemon Bay f o r  each 

sample day. The sample day patterns throughout the year  were examined for  

possible correla t ions  between bacterial  levels and r a i n f a l l ,  population fluctua- 

t ions  and phase of the t ide .  



Table Yearly t o t a l  and fecal  co l i form averages (MPN) f o r  each 
s t a t i o n  in  t h e  Lemon Bay bac te r io log ica l  survey 
(1976-1977). Averages f o r  each segment o f  t h e  Bay 
and f o r  each creek a r e  a l s o  included. 

Segment S ta t ion  # 1976 1977 

- Total Fecal Total Fecal 

Lemon Cr. 1 162.7 79.5 124.7 59.6 
- Average 162.7 79.5 124.7 59.6 

Buck Cr. 2 158.4 105.4 101.9 55.5 
- 3 116.0 88.1 52.5 35.3 

Average 137.2 96.9 77.2 45.4 

Grove City - 4 150.2 34.2 585.9 469.8 
5 219.4 66.1 549 .-6 367.7 

Average 184.8 50.2 555.7 418.8 
- Oyster Creek 6 844.5 331 . O  608.0 341 .O 

7 353.5 245.8 390.3 
10  

253.4 
526.3 165.3 454.1 85.2 

10A 988.8 291.7 1000.7 179.6 
Average 678.3 258.5 613.3 214.8 

Ainger Cr 8 474.5 377.8 278.1 228.7 
9 219.8 52.6 306.3 171.5 

11 488.1 224.7 229.7 52.1 

Average 394.1 216.7 271.4 150.8 

Got t f r i ed  Cr 12 330.9 108.7 134.5 59.7 
1 3  718.2 262.8 237.3 30.4 

Average 524.6 185.8 185.9 45.0 
Lemon Bay 14 80.8 27.8 128.2 38.9 
Canals 15  427.7 219.5 265.7 226.2 

16 323.5 136.0 382.7 211 .O 

Average 277.3 127.8 258.9 158.7 

South Lemon 17 4.5 2.8 7.2 4.6 
Bay 18 3.0 2.6 3.9 3.3 

19 2.3 2.2 3.9 3.9 
20 4.7 3.5 9.2 5 .0  
2 1 16.9 25.0 56.8 26.1 
21 a 128.7 33.3 366.8 211 .O 

Average 26.7 11.6 74.7 42.3 



Table 3 (continued) 

Segment S ta t ion  # 1976 1977 
o t a l  9 Feca 

North Lemon 22 
Bay 2 3 

11 0 
11 1 3.3 2.8 5.5 2.8 
112 5.3 4.7 2.7 2.0 
11 3 3.1 2.7 2.0 2.0 
114 24.9 15.7 4.8 3.3 

Average 7.6 4.7 4.8 3.4 



Lemon B ~ L .  Figures - 57 and 3 show the  bacter ia l  counts f o r  the  Lemon Bay 

s t a t i ons  north of the  Tom Adams Bridge and the  Bay s t a t i ons  south of the  bridge. 

The low bacterial  l eve l s  a t  these s t a t i ons  could be due t o  t i da l  f lushing and 

d i lu t ion ,  reduced v i ab i l i t y  of coliform bacter ia  in sea water and the  distance 

of the s t a t i ons  from the shore. However, Lemon Bay Stat ions  21 and 21a d id  

exhibi t  high bacterial  counts in December, 1976 and January, 1977. In te res t ing ly ,  

these s ta t ions  are located close t o  Englewood Beach which receives an inf lux of 

winter t ou r i s t s .  The Bay s t a t i ons  north of the  Tom Adams Bridge generally had 

lower bacterial  counts than the  s t a t i ons  south of the  bridge and were located 

off-shore of low density s ingle  fanlily uni ts  and the natural shoreline.  

Buck Creek and Lemon Creek. Although these two creeks have few waterfront 

houses, both creeks have additional potential  sources of bacter ia .  Immediately 

south of Lemon Creek a re  two marinas. The Gasparilla Pine's  Golf Course unt i l  

recently drained in to  Lemon Creek. Water from the Rotunda River p a r t i a l l y  over- 

flowed in to  Buck Creek. The marked r i s e  i n  t o t a l  and coliform bacter ia l  l eve l s  

in Lemon Creek between September 1976 and February 1977 (Figure 5 ~ )  could be 

par t ly  due t o  seasonal a c t i v i t i e s  a t  the  nearby marinas and the groundskeeping 

program a t  the Gasparilla Pines Golf Course. The i r r egu la r  pat tern  of bacter ia l  

counts fo r  Buck Creek (Figure 60) may r e f l e c t  ra infal l - runoff  and land develop- 

ment a c t i v i t i e s  in Rotunda West, and/or the  a c t i v i t i e s  of a small commercial 

f ishery upstream of the  SR 775 bridge. In te res t ing ly ,  the  bacter ia l  l eve l s  a t  the 

Buck Creek s t a t i on  decreased abruptly in April 1977 a f t e r  the  damning of the  

creek below the Rotunda River. 

Oyster Creek, Ainqer Creek and Gottfried Creek. Total and fecal coliform 

bacter ia l  levels  in these three creeks (Figures 61, 6 2  and a) were higher 

than the maximal acceptable average levels  f o r  Class I1  waters throughout most of 

the  year. The lowest l eve l s  occurred i n  April a f t e r  the  tour is t -winter  res ident  



'STER CRE 3 1 ~ ~ ~ s  61. Graph of  t o t a l  and f eca l  col i form 
averages of S t a t i o n s  6 ,  7, 10, and 10A, 

.a,e 107. 12/74 through 7/77. 

Source: Char lo t t e  and Sarasota  Counties,  
Departments of  Health. 

Shaded bar  represents  t o t a l  
col i form b a c t e r i a  (mpn). 

S o l i d  bar  r ep resen t s  f eca l  
co l i fo rm b a c t e r i a  (rnpn). 
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AINGER CREEK 
? i s  6 Graph of to ta l  and fecal coliform 

t.z:.e 188. averages of Sta t ions  8 ,  9,  and 11, - tz 12/74 through 7177. 

Source: Charlotte ~elpartments and Sarasota of Health. Counties, 

Shaded bar represents to ta l  
col i form bacteria (mpnj. 

Solid bar represents fecal 
col i form bacteria ( m p n ) .  
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Graph of t o t a l  and f eca l  col i form 
6 j. averages of S t a t i o n s  12 and 13 ,  

L,. ,..> .Lo- ~29. 12/74 through 7/77. 

Source: Char lo t t e  and Sarasota Counties, 
Departments of  Health. 

Shaded ba r  represents  t o t a l  
co l i form b a c t e r i a  (mpn). 

S o l i d  bar  represents  feca l  
co l i form b a c t e r i a  (mpn). 
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Source: C h a r l o t t e  and Sarasota  C o u n t i e ~ ,  
Departments of  Health. 
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NORTH LEMON BAY 1. rlgi;re 5 7 .  
Graph of  t o t a l  and f eca l  col i form averages - - - 1 ~ e  153. of S t a t i o n s  22, 23, 110, 111, 112, 113, 
and 114, 12/75 through 7/77. 

Source: Char lo t t e  and Sarasota  Counties,  
Departments of  Health. 

Shaded bar r ep resen t s  t o t a l  
col i form b a c t e r i a  (mpn) . 
Sol id  bar r ep resen t s  feca l  
col i form bac te r i a  (mpn) . 









season and before  the  summer wet season. 

Oyster Creek had c o n s i s t e n t l y  h ighe r  l e v e l s  o f  t o t a l  c o l i f o r m  b a c t e r i a  than 

any o t h e r  segment o f  t h e  study area. S t a t i o n  10a a t  San Casa Road upstream f rom 

t h e  suburban sec t i ons  o f  t h e  creek had t h e  h ighes t  average t o t a l  c o l i f o r m  counts 

o f  any s t a t i o n  i n  t h e  study area. This may be due t o  ex tens ive  " l and  scrap ing  

and d i t ch ing .and  improved pastures upstream o f  t h i s  s t a t i o n .  The downstream 

sample s t a t i o n s  i n  Oyster  Creek had t h e  h ighes t  f e c a l  co l i f o rm counts i n  1976 

and second h ighest  i n  1977. The w a t e r f r o n t  u n i t s  on t h e  dead end canals o f  t h e  

south branch and the  l a r g e  wetland area dra ined by t h i s  branch o f  t h e  creek 

appear t o  be the  two major poss ib le  sources o f  c o l i f o r m  b a c t e r i a .  

Ainger  Creek. F igure  62 - shows t h e  f l u c t u a t i o n s  i n  b a c t e r i a l  counts f o r  

the  th ree  s t a t i o n s  on Ainger Creek. The cond i t i ons  and poss ib le  sources o f  

b a c t e r i a  a r e  s i m i l a r  t o  those f o r  Oyster Creek - pas ture  and l a n d  development 

a c t i v i t i e s  upstream o f  t h e  suburban area w i t h  i t s  dead end canals and two marinas 

and 3 dead end canals d a t i n g  from t h e  1940's near  the  mouth o f  the  creek. 

G o t t f r i e d  Creek. The average b a c t e r i a l  counts f o r  the  b a c t e r i a l  l e v e l s  i n  

t h i s  creek c o n s i s t  o f  counts from two s t a t i o n s ,  one a t  the  SR 775 b r i dge  and one 

i n  a dead end canal where t h e  creek f l ows  i n t o  t h e  Bay. Whi le t h e  h i g h  counts a t  

t h e  b r i dge  s t a t i o n  may r e f l e c t  b a c t e r i a  e n t e r i n g  t h e  creek upstream o f  t h i s  

s t a t i o n ,  the h i g h  counts a lso  r e f l e c t  more d i r e c t l y  nearby downstream sources of  

b a c t e r i a  s ince  most o f  t h e  sample days were on a f l o o d i n g  t i d e .  Therefore, t h i s  

s t a t i o n  has t h r e e  poss ib le  major  sources - t h e  smal l  commercial f i s h e r y  on t h e  

eas t  s i d e  o f  t h e  creek south o f  the  br idge,  t h e  seawal led development a long t h e  

west s ide  o f  t h e  creek south o f  t h e  br idge,  and t h e  seawal led w a t e r f r o n t  u n i t s  

on t h e  dead end canal o f  Po in t  o f  Pines where t h e  creek en te rs  t h e  Bay proper.  

Grove City Dead End Canals. Two canals on the  Grove City s ide  o f  Lemon Bay 

were monitored du r ing  t h e  study per iod .  As F igure  - 64 shows, c o l i f o r m  counts 





dropped during the  sumner of 1976 b u t  then underwent a dramatic increase in 1977. 

The fecal coliform counts during 1977 were higher than for  any o ther  s t a t i ons  in 

the  study area. Interes t ingly,  the uplands bordering these canals a s  well as 

the Point of Pines Canal consis t  i n  pa r t  of dredged spoil  from the Intracoastal  

Waterway and mangrove s o i l s  of the  his tor ical  shoreline.  

Lemon Bay Canals. Bacterial counts from the dead end canals a t  South Engle- 

wood Beach exhibited seasonal peaks in the  winter t o u r i s t  season (Figure &) b u t  

had low counts during other  months i n  the dry season and during the  summer wet 

season. 

Conclusions. 

I t  i s  obvious from the above study t h a t  throughout much of the  year the  water 

in the suburbanized downstream segments of the  t ida l  creeks does not meet EPA 

bacter ia l  standards f o r  Class I1 shell  f ishing water. Furthermore, the  inshore 

waters of the  Bay, par t i cu la r ly  in the  v ic in i ty  of the  dead canals,  a l so  does not 

meet these standards. However, t h i s  and other  s tudies  do not show what the  natural 

background leve ls  of bacteria were pr io r  t o  the  present land use along the  shor- 

l i ne .  Nor have s tudies  in the  Lemon Bay area distinguished whether the fecal co l i -  

form bacteria a r i s e  from human o r  non-human warm blooded animal sources because 

they have not measured the  level o r  concentration of fecal streptococci in the 

water samples. 

That high fecal coliform counts accompanying high to t a l  coliform counts a re  

due t o  non-human sources i s  i l l u s t r a t e d  i n  the  r e su l t s  of the  Environmental Qual i ty  

Laboratory's Water Quality Study of Ainger Creek (Table 33). The data on bacter ia l  

l eve l s  from Stat ions  9 and 10 in May and July 1975 show t h a t  a t  these s t a t i ons  in  

the  head waters,and pastured areas of Ainger Creek, high t o t a l  and fecal coliform 

counts were accompanied by high fecal streptococcus counts. Furthermore, the  

r a t i o  of fecal coliform counts t o  fecal streptococcus counts was l e s s  than 4:l 



LEMON BAY CANALS Figure 6 5 .  Graph of  t o t a l  and f eca l  co l i form 
averages of  S t a t i o n s  14, 15 ,  and 16 ,  

rage 193. 12/75 through 7/77. 

Source Char lo t t e  and Sarasota  Counties ,  
Departments of Health. 

Shaded bar represents  t o t a l  
co l i form b a c t e r i a  (mpn). 

So l id  bar  represents  fecal  
co l i form b a c t e r i a  (mpn). 



which strongly indicates  t h a t  the bacteria i n  the samples were of a non-human 

or igin  - c a t t l e  in t h i s  case. 

In regard t o  public health, the origins of fecal bacteria may be of secondary 

significance,  b u t  the or igins  do become important in regulatory programs 

directed a t  maintaining and improving water qual i ty .  The example c i ted  above 

and our dry and wet seasons sampling program in 1977, which included fecal 

s t rep .  t e s t s ,  indicate  t h a t  the  t i da l  creeks a re  receiving considerable amounts 

of to ta l  coliform and fecal bacteria from 9 - o n - s i t e  wastewater/treatment 

sources. The casual re la t ions  of the  wasteloads from these sources and water 

qual i ty  of the surface waters i n  the Lemon Bay area  demand more study before 

firm conc.lusions and decisions a re  made regarding the  impacts of on-s i te  

wastewater systems on the  surface waters. 



THE LEMON BAY 208 COMPLEX "DRY SEASON" 
WATER QUALITY CASE STUDY - MARCH 26-27, 1977 

In keeping with the other  segments of the  208 Water Qual i ty  Program of the  

Southwest Florida Regional Planning Council, the  i n i t i a l  design of the  water 

qua l i ty  study of the  Lemon Bay Complex included both wet season, storm event, 

and dry season sampling regimes. The ultimate goals were two-fold: t o  develop 

a pol lutant  loading o r  mass balance equation fo r  nutr ients  and other pol lutants  

i n  Lemon Bay and to  determine the  actual contribution of sep t ic  systems t o  the  

pol lutant  load. As the work scope of o ther  segments of t he  208 Program expanded, 

both funding and time avai lable  f o r  the Lemon Bay Complex Study dwindled. In 

addit ion,  the keen local concern over s ep t i c  tank sys t em being a source of pollu- 

t ion ,  helped t o  modify the s t r a t eg i e s  and goals of the  Lemon Bay Program. 

An intensive 2-day, dry season, network sampling program was designed primarily 

t o  determine the potential  contribution of s ep t i c  tank systems without in terference 

o r  masking by surface runoff and other  ground water non-point sources. The 

ra t ionale  was t ha t  i n  the dry season, pol lutant  loading of the  Bay and i t s  t r i -  

butar ies  should be primarily from sep t i c  tank systems of waterfront housing un i t s .  

The major c r i t i c i sm of t h i s  ra t ionale  has been t h a t  i n  the  dry season the  

groundwater t ab le  i s  low and l a t e r a l  movement from sep t i c  f i e l d s  i s  reduced. HOW- 

ever,  the data from the Charlotte-Sarasota County Water Qual i ty  Survey, 1976-1977 

show t h a t  peak leve ls  of coliform bacteria occur i n  the  creeks and inshore waters 

o f  the Bay during t h i s  season when the local population i s  a t  i t s  maximum. This 

means t h a t  during the  dry season and par t icu la r ly  i n  March 1977 more well water 

was used by households for  through-house a c t i v i t i e s  and f o r  i r r i ga t i on  than any 

other  time of the  year. Thus the choice of the  sampling period on March 26-27 

coincided w i t h  the  peak res iden t ia l - tour i s t  population, a three week period of 

only 0.8 i n .  t o t a l  r a i n f a l l ,  and a weekend of intensive boating a c t i v i t y  and spor t  



shrimping ac t i v i t y  in  Stump Pass. Finally,  the t i d e s  were of the  mixed diurnal 

variety w i t h  a sho r t  flood t i d e  follov~ed by a long ebb-flood t ide .  

The r e su l t s  t h a t  follow should represent the current  "worst case" conditions 

of dry season water qual i ty  f o r  the area and the maximum dry season leve ls  of 

pollutant-nutrient .  loads of the  t i da l  creeks and Lemon Bay. 



Materials and Methods 

Sampling Stat ions .  The "dry season" water sampling program was conducted on 

March 26-27, 1977 w i t h  water samples being col lected a t  s i x  s t a t i ons  on 

Lemn Bay and three s t a t i ons  on each of the four  main t i da l  creeks - Gottfr ied,  

Ainger, Oyster and Buck. The s ta t ion  locations a r e  shown in F i g u r e 6 ,  and 

described in Table - 39. The ra t iona le  f o r  the  locat ions  of the  s t a t i ons  i s  

a s  follows: 

The f i ve  Lemon Bay ( L B )  s t a t i ons  along the  Intracoastal  Waterway repre- 

sented water conditions in the  open bay. LB-1 was south of Forked Creek a t  

the  northern end of the  Bay; LB-5 was opposite Lemn Creek a t  the  south end 

of the  Bay. These two s t a t i ons  were located near the  apparent t i da l  nodes 

i n  the  bay system. LB-2, north of the Tom Adams bridge, was opposite Engle- 

wood proper. LB-3 was opposite the  mouths of Gottfr ied and Ainger Creeks. 

LB-4 was i n  the channel north of Grove City Island through which most of ebb 

flow from G C ,  OC,  and AC passed. LB-6 was in the  Stump Pass channel between 

the  t i p s  of Manasota Key and K n i g h t  Island. 

Three s ta t ions  were chosen fo r  each creek t o  represent points downstream, 

upstream, and i n  t he  middle of the  suburban area of the creek drainage. The 

s ta t ions  were a lso located r e l a t i ve  t o  the  degree of t i da l  f lushing i n  the  

stream segments. The downstream s t a t i on  f o r  each creek (GC-1, AC-1, OC-1, 

BC-1) were a t  SR 775 bridges. Ainger-2 and Oyster-2 were i n  the  middle of 

suburban segments while Gottfried-2 was near the upstream end of the  suburban 

segment. Gottfried-3, Ainger-3 and Oyster-3 were upstream of the  suburban 

area but'downstream from the agricultural/abandoneci ag r i cu l tu r a l / t r ac t  land 

development segments of the  three drainage basins. 



Figure 66 Locations of water sampling s ta t ions  for  Lemon Bay 
'208' Study, 1977. L B ,  Lemon Bay; G C ,  Gottfried Creek; 

AC, Ainger Creek; O C ,  Oyster Creek; BC,  Buck Creek. 



TABLE 39 

LOCATION OF STATIONS FOR LEMON BAY COMPLEX DRY SEASON 

WATER QUALITY STUDY. MARCH 26 - 27, 1977. 
LEMON BAY - 

L B - 1  - Intracoastal  Waterway marker 33 

LB-2 - Intracoastal  Waterway marker 28 

LB-3 - Intracoastal  Waterway marker 23 

LB-4 - % mile southwest of Intracoastal  Waterway marker 18, a t  the  
e a s t  end of the north channel of Stump Pass 

LB-5 - Intracoastal  Waterway marker 9 

LB-6 - Stump Pass, 100 yards e a s t  of the Gulf of Mexico 

BUCK CREEK - 
BC-1 - Sta t e  Road 775 bridge 

BC-2 - 100 yards downstream from the Rotunda wier 

BC-3 - Jus t  upstream from the Rotunda wier 

OYSTER CREEK - 
OC-1  - Sta te  Road 775 bridge 

OC-2 - Brookwood Drive 

OC-3 - San Casa Road bridge 

AINGER CREEK - 
AC-1 - Sta te  Road 775 Bridge 

- AC-2 - Sta te  Road 776 bridge 

AC-3 - Seahorse Lane 
- 

GOTTFRIED CREEK - 
GC-1 - Sta te  Road 775 bridge 

.- 

GC-2 - Sta te  Road 777 bridge 

- GC-3 - Between Sarasota Sections 19 and 30, just downstream from culver ts  



Buck Creek was unique in t ha t  there was l i t t l e  res ident ia l  development 

between i t s  mouth and a wier on the  c i r c u l a r  Rotunda River which intercepted 

i t s  h i s to r ica l  drainage basin. Thus BC-2 was "downstream" of the  wier and 

BC-3 i n  the  freshwater Rotunda River. Buck Creek represents a creek system 

without pol lutant  loadings from developed res ident ia l  areas.  However, water 

qual i ty  values a t  the  Buck Creek s t a t i ons  do r e f l e c t  the  land development 

a c t i v i t i e s  associated with the construction of the  Rotunda River and i t s  

adjoining uplands. 

General Field and Laboratory Procedures 

Grab water samples were col lected f o r  sampling runs over a 48-hour 

period and each sample was analyzed f o r  18 water qua l i ty  parameters (Table 

2). Since on each sample r u n  a l l  s t a t i ons  were sampled as a network with 

a l l  samples col lected within a 1 t o  1.5 hour period i t  was necessary t o  

develop a team approach t o  analyze the  samples according t o  the  guidelines 

and procedures described by the  EPA. 

Pr ior  t o  the de f in i t i ve  sampling program both the  f i e l d  co l lec tors /  

recorders and the  laboratory technicians were ins t ructed as t o  proper pro- 

cedures. Each laboratory analytical  procedure was performed by a s ing le  

team of one o r  two persons t o  minimize operator e r ro r .  Accuracy and repro- 

duc ib i l i t y  of each analyt ical  operation were tes ted  and evaluated w i t h  EPA 

and internal  unknown standards. Each o f  the four  f i e l d  teams consisted of 

two persons of which one col lected a l l  samples and the  other  served a s  a 

recorder. The f i e l d  and laboratory team members a r e  l i s t e d  i n  Tables$-2nd 2. 
Four days before the March 26-27 sampling period a s ing le  t r i a l  run  

was performed t o  fami l ia r ize  a l l  personnel w i t h  t h e i r  operations and t o  

determine the real time involved i n  sample col lect ion,  t ransport  of sample 



Table - 40 Laboratory Methods and Personnel 

Parameter I Method F i  1 t e r e d  
Water Ana lys is  i 

T u r b i d i t y  

Color  

Residue,total 

Conductance 

D.O., B.O.D. 

PO -P, Ortho 
4 

PO4-P, To ta l  

NH3-N 

K je ldah l  N 

Meter (EPA) - 
Meter (EPA) - 
Platinum-Cobal t (EPA) - 
Gravimetr i  c (EPA) - 
Meter (EPA) - 
Winkler-Azide (EPA) - 
Cadmium Reduction (EPA) + 
Ascorbic  Ac id  (EPA) + 
Ascorbic  Ac id  (EPA) - 
Phenol hypochl o r i  t e  

(Solorzano) + 
Phenol hypoch lor i  t e  - 

(Sol orzano) 
Membrane F i l t e r ,  0.45 uM (EPA) 

Bac te r i a  M i  11 i pore, Membrane F i  1 t e r  

T.O.C. - 

Evarts ,  Jon 

Sauers, Steve 

Drurnmond , Ri ck 

Wi l len ,  Claudia 

D i e t r i c h ,  V a l e r i e  

Hayes, Therese 

Draper, Lonnie 

Mannaro, J e f f  

Mannaro, J e f f  

Gasser, Raymond 

Gasser, Raymond 

Greenf ie ld ,  Edward 

P f e u f f e r ,  Richard 

mental Laboratory 



Table 41. List of Field Personnel 

NAMES STATIONS 

Morril 1 , Claudia R 

Levy, Robert 

Evans, Mark 
Lemon 

Smol ker, David Buck S 

Hoffman, Lori Creek R 

Baker, Scott  

Plotkin,  Steven 

H u n t ,  Helen 

Oyster 

Creek 

Harvey, Judd 

Morril 1 , Sandy 

Dils, Laurie 

Ainger 

Creek 

Evans, Rhonda 

Flytinger, Linda 
Gottfried 

Creek 

Morril l ,  John Supervisor Courier 



from Lemon Bay t o  the laborator ies  in Englewood and Sarasota and analyses 

of the  samples. On t h i s  run t i d e  s t a f f s  were i n s t a l l ed  a t  Stat ions  1 ,  2 ,  

and 3 on each creek t o  record changes i n  water level during the de f in i t i ve  

sampling period. 

The creek s t a t i ons  were reached by auto and the grab samples taken by 

sampling from the channel proper. The Lemon Bay s t a t i ons  were sampled from 

a 16 foot Boston Whaler. Field data included air /water  temperature and 

s a l i n i t y  determined by the hydrometer method. All s t a t i ons  were sampled 

i n  a  systematic order as follows: creeks (3+2+1), Lemon Bay (6-.54+3+2+1). 

The t r i a l  run showed tha t  a l l  s ta t ions  could be sampled i n  l e s s  than 1.5 

hours. The samples from the t r i a l  and each subsequent r u n  were picked up 

a t  the end of the  run by a  courier  who delivered the bacteriological  samples 

t o  the  Englewood Medical Laboratory and the other  samples t o  the ESP Labor- 

atory,  Sarasota. The interval between the col lect ion of the  f i r s t  samples 

and a r r iva l  a t  the  laborator ies  was 3  to  3.5 hours. 

On a r r iva l  a t  the  ESP Laboratory, a l iquots  of water f o r  cer ta in  t e s t s  

were imnediately f i l t e r e d  through pre-washed 47 mn, 0.45 uM millipore 

f i l t e r s  and dis t r ibuted to  the NO3, NOp, N analysts  and the Phosphate 

analysts.  Other unf i l tered al iquots  were immediately dis t r ibuted t o  other  

analysts f o r  determination of pH, to ta l  residue,  conductivity, color ,  t o t a l  
0 

P & N ,  and turb id i ty .  BOD5 samples were incubated a t  20 C ;  t o t a l  organic 

carbon samples were frozen unt i l  fu r ther  analysis.  The interval  between 

a r r iva l  a t  t he  laboratory and the processing of a l l  samples from a given 

run was 3  hours. 

Data from each f i e l d  team and each laboratory analysis were recorded in  

separate notebooks. A t  the end of the  sampling study one person, Mr. Gasser, 

in charge of the  data program, transcribed a l l  f i e l d  and laboratory data on 

the Florida S ta te  D.E.R.  S tore t  Forms (Appendix B). A1 though this method 



was not the most convenient way of summarizing the data ,  i t  was consis tent  

w i t h  the goals of the overall program. 

A.  Field Sampling Methods. 

1. General. All grab samples were taken i n  pre-numbered bo t t l e s  a t  

a depth of approximately 0.3 M and iced unt i l  a r r iva l  a t  the laboratory. 

2. D.0 and BOD5. Samples were taken in acid rinsed BOD bo t t les  w i t h  

a displacement sampler to  e l  iminate possible a i r  bubb.Ies D . O .  samples 

were fixed immediately. All samples were stoppered, water sealed,  capped 

and transported i n  a cool box. 

3. Total Organic Carbon. Samples were taken a f t e r  three on s i t e  r inses  

i n  100 o r  200 ml acid washed glass bot t les .  

4. Bacteria. Samples were taken i n  s t e r i l e  200 ml glass bo t t les  

leaving a 2.5 cm a i r  space. 

5. Chemical Analysis. New, unused half-gallon (2 l i t e r )  hard p l a s t i c  

juice bo t t les  were soaked f o r  one week i n  two changes of deionized water 

t o  leach water soluble contaminants. Bot t les  were then acid washed and 

rinsed in glass d i s t i l l e d  water. Bottles were rinsed three times on 

s i t e ,  completely f i l l e d ,  and immediately iced. 

6. Temperature. Air/water temperatures were taken w i t h  armored 

Mercury thermometers. 

7. Specific Gravity. On s i t e  spec i f ic  gravity measurements were 

taken w i t h  cal ibrated s a l i n i t y  hydrometers. 

8. Phytoplankton. A one l i t e r  subsurface grab sample was added t o  

a bo t t le  contaning 100 ml of 37% formaldehyde. This procedure f a i l s  

t o  preserve the majority of naked dinoflagel la tes  b u t  does preserve 

diatoms, armored dinoflagel la tes ,  blue green and green micro algae. 



B. Laboratory Procedures. 
0 

1. &i. pH was measured a t  25 C with a Corning expanded sca le  labor- 

atory pH meter and Markson probe. Meter was standaridized three times 

during each s e t  of 18 samples. 

2 .  Turbidity. A Hacn Model 2100A nephelometric turbidimeter was 

used f o r  t h i s  t e s t .  I t  was standaridized a f t e r  each sample. 

3. - Color. Color was determined by visual comparison of a cen t r i -  

fuged sample with standards i n  the range 0-70 platinum-cobalt uni ts  pre- 

pared from Hach standard color solution.  Comparisons were made using 

matched 50 ml t a l l  form Nessler tubes. 

4. Total Residue. 50 nl a l iquots  were dried a t  9 8 ' ~  i n  tared 120 ml 
0 

porcelain evaporating dishes and finished a t  105 C.  

5. Specif ic  Conductance. Conductivity was measures on a YSI 
0 

Model 31 conductivity bridge a t  25 C. 

6 .  Dissolved Oxygen. 300 ml samples were fixed and ac id i f ied  as  

per EPA procedures and t i t r a t e d  with Hach 0.0375 N phenylarsine oxide. 

7.  Biochemical Oxygen Demand. Samples were incubated for  5 days a t  
0 

20 C .  All bo t t les  were water-sealed and capped during incubation. 

T i t ra t ions  were performed as  dissolved oxygen a s  above. 

8. Nitrate and Ni t r i t e  Nitroqen. Determination of n i t r a t e  nitrogen 

was made by the cadmium reduction method. Columns were made by joining 

inverted 250 ml Erlenmeyer f lasks  t o  25 cm, 3 mn 1.0. glass  tubes. 

Samples were introduced through a hole i n  what was the bottom of the  

f lask.  Approximately 18 cm of copperized cadmium f i l i n g s  were introduced 

to  the column. Final flow rates  were about 6 ml per minute. Samples 

were analyzed as per EPA procedures. Absorbances were measured in 

matched 2 cm c e l l s  ona Bausch and Lomb Spectronic 20. N i t r i t e  samples 



were handled s i m i l a r l y  w i t h  t h e  omission o f  the  d i l u t i o n  and reduc t i on  

steps . 
No column was exposed t o  more than 35 samples ( i n c l u d i n g  standards 

and t e s t i n g )  and p e r i o d i c  checks showed no decrease i n  column e f f i c i e n c y .  

9. To ta l  Phosphorous and Dissolved Orthophosphate Phosphorous. 

The manual, s ingle-reagent  ascorb id  a c i d  method as descr ibed i n  t h e  

EPA manual was used f o r  bo th  phosphorous determinat ions.  An ammonium 

p e r s u l f a t e - s u l f u r i c  a c i d  d i g e s t i o n  was used f o r  t h e  t o t a l  phosphorous 

t e s t .  A l l  glassware was thorough ly  washed w i t h  1 :1 HC1. Absorbances 

were measured i n  match2d, acid-washed 1 cm tubes on a Bausch and Lomb 

Spectronic  20 co lo r ime te r  w i t h  red  f i l t e r .  

10. Ammonia Ni t roqen.  Due t o  the  l a r g e  number o f  samples (36 p l u s  

8 standards, i n c l u d i n g  t h e  K je ldah l  n i t r o g e n  a m o n i a  de terminat ion)  

p e r  sampling run  and l i m i t e d  t ime  ( t y p i c a l l y  3-1/2 t o  4 hours) between 

runs, the  standard Ness ler  Method w i t h  i t s  t ime consuming d i s t i l l a t i o n  

was deemed inappropr ia te .  An a l t e r n a t i v e  was found i n  Solorzano's  

phenol-hypochlor i  t e  method, as reviewed by Zadorojny, e t  a1 (1973). One 

a l t e r a t i o n  was made, t h a t  be ing  t h e  a d d i t i o n  o f  a 0.05 M bora te  b u f f e r  

t o  s t a b i l i z e  the  pH aroucd 9.2. Th i s  proved necessary f o r  p reven t i ng  

p r e c i p i t a t i o n  i n  the  d iges ted  K je ldah l  samples andwas inc luded i n  t h e  

NH3-N samples f o r  consistency. The method descr ibed here uses sample 

and reagent volumes which are  one-ha l f  those descr ibed i n  Zadorojny, 

e t  a l ,  as t h i s  was more convenient i n  terms o f  space, glassware, and 

chemicals. Half-volumes were used o n l y  f o r  t h e  NH3-N t e s t ,  however. 

For the  K je ldah l  t e s t ,  f u l l  volumes ( t w i c e  those l i s t e d  here) proved 

more convenient. 



The Method 

Reagents. 

1. Phenol-alcohol solution (10%) - dissolve 10 g phenol i n  100 ml 

of 95% denatured alcohol 5% propanol . 
2. Sodium nitroprusside (0.5%) - dissolve 1 g i n  200 ml H20. Stable 

for  one month i n  an amber bo t t le .  

3. Ci t ra te  solution - dissolve 100 g trisodium c i t r a t e  and 5 g 

NaOH i n  500 ml H20. 

4. Sodium hypochlorite - comercial  chlorine bleach, 5.25% hypo- 

ch lor i te .  

5.  Oxidizing reagent - 100 ml c i t r a t e  solution (#3)  + 25 ml 

hypochlorite solution (#4) .  Use same day. 

6. Borate buffer,  0.05 M - (not i n  original  procedure) - dissolve 

49 NaOH and 12.49 boric acid (H3B03) i n  1 l i t e r  H20. 

Procedure. 

To 25 ml sample add 1 ml phenol solution ( # I )  and 1 ml nitroprusside 

solution ( # 2 ) .  Mix. Concurrently add 2-1/2 ml oxidizing reagent (#5) 

and 5 ml borate buffer (#6) and mix. Read a t  640 mm a f t e r  1 hr. and be- 

fore 24 hrs. Syringes are  qu i te  handy for  delivering reagents. 

Interferences. 

Interferences from sea s a l t s ,  amino acid-N and most common metals 

appear minimal a t  levels  comonly found i n  natural waters. 

Samples were measured i n  matched 1 cm tubes on a Bausch and Lomb 

Spectronic 20 with red f i l t e r .  

11. Total Kieldahl Nitrogen. Kjeldahl nitrogen was digested t o  

(NH ) SO w i t h  a standard Kjeldahl digestion reagent (EPA manual) on a 
4 2  4 

micro-Kjeldahl digestion rack. The digesta te  was neutralized t o  a 



pH of about 3.5 w i t h  8 N NaOH and adjusted to  50 ml. Ammonia was then 

determined as  above, using twice the sample and reagent volumes l i s t e d .  

Although t h i s  is not a standard method, i t  is s imilar  t o  the  EPA 

automated phenate method. While i t  was not exhaustively tes ted ,  i t  

produced near l i n e a r  standard curves and accurate determinations of 

unknown standards in t h i s  laboratory. 

12. Total Organic Carbon. TOC was analyzed by the Lee County 

Environmental Qual i ty  Laboratory with a Beckman carbon analyzer. 

13. Bacteriolow. Total and fecal coliforms and fecal s t repto-  

cocci were assayed a t  the Englewood Medical Laboratory using membrane 

f i l t e r  techniques as described i n  Millipore Application Manual AM-302. 

Dilutions were as follows: t o t a l  coliform- 5 ml; fecal  coliform - 
10 ml; fecal streptococci - 10 ml. 

C.  Tidal Currents 

Tidal current ve loc i t ies  in Stump Pass and near Station 1 on Gottfried,  

Ainger, Oyster and Buck Creeks were measured with four recording current  

meters (General Oceanics Model 2011), leased from Continental Shelf ,  Inc. 

The meters placed i n  the  creeks were tethered t o  eye bol ts  i n  2 foot  

square "popcorn" cinder blocks. The meter in Stump Pass was suspended 

from a stand off arm attached to  a 4 foot long swivel post anchored t o  

the bottom. Thus current veloci t ies  w i t h i n  3 f e e t  of the bottom were 

recorded. The meters were s e t  so t h a t  t h e i r  internal 8 mm camera recorded 

the direct ion and inclination of the meter a t  approximately 15 minute 

intervals .  The developed Tri-X recording film was analyzed and the 

deflections i n  degrees were converted to  ve loc i t ies  in cm/sec. according 

to  standard procedures and cal ibrat ion curves. 

Meters were placed a t  t h e i r  s ta t ions  i n  Stump Pass and Gottfried,  



Ainger, and Oyster Creeks near mid-channel on the evening of March 25. I t  

was not possible t o  place the meters i n  mid-channel because of the narrowness 

of the channels and boat t r a f f i c .  Even so the meters were overturned i n  

Stump Pass and Ainger Creek by boats during the f i r s t  sampling day, March 26. 

Subsequently the meter i n  Ainger Creek was relocated i n  Buck Creek f o r  the 

remainder of the 2 day water qual i ty  study. 

Measurements of t ida l  current ve loc i t ies  i n  Stump Pass were not resumed 

unti l  April 7 and 8 when a second t ida l  current study occurred. In t h i s  

study the current meters were located a t  Stump Pass, Manasota Key Bridge, 

and Palm Island C u t .  

D. Weather Conditions. 

During an3 preceding the 2 day sampling period, March 26-27, 1977, Mr. 

Norman Thomas of Englewood Beach recorded a i r  temperatures with a recording 

guage on the Lemon Bay s ide  of Manasota Key. He also maintained a rain 

guage s ta t ion .  During the sampling period, wind direct ion and velocity were 

recorded w i t h  an anemometer located on the Gulf s ide of Manasota Key. Cloud 

cover was estimated by f i e l d  personnel. 

During the sampling period Lemon Bay area a i r  temperatures ranged from 

- 61°F (16'~) t o  8 4 ' ~  (29'~).  No rain  f e l l  during t h i s  period. However, 0.2 

inches (0.51cm) were recorded on March 25. Pr ior  t o  the  sampling period a 
- 

to ta l  of 2.8 inches (7.lcm) ra infa l l  occurred i n  1977. A t o t a l  of 5.1 cm 

- f o r  e igh t  r a in fa l l  events occurred i n  January; 1.3 cm f o r  two storms in  

February; and 0.8 cm for  two storms in March. 

- Winds were moderate and from East o r  Southeast except during the l a t e  

afternoon and evening of March 26 when they were l i g h t  and variable.  Cloud 
- 

cover was minimal on the morning of March 26 but increased throughout the 



day unt i l  80 t o  90% cover occurred on Run D (2000). By 2400, March 26, 

there was 0% cloud cover. On the 27th, cloud cover was minimal during 

Run F (0900), increased to  20 t o  5 0 n y  Run G (1600) and decreased t o  0 t o  

10% by Run H (2000). 

E. Tides. 

The f i r s t  sample run began a t  0900, March 26, shor t ly  before low slack 

water a t  0930. On t h i s  date  the  predicted t i d e  rose one foo t  (0.3M) un t i l  

high slack water a t  1640 and then f e l l  1.9 f e e t  (0.58M) u n t i l  0052, March 

27. The t i d e  then rose 1.8 f e e t  (0.55M) over a period of 17 hours un t i l  

high slack water a t  1745, March 27. The t i d e  then f e l l  1.8 f e e t  (0.55M) 

over a 7 hour period w i t h  low slack water a t  0208, March 28. Table 2 

and Fig. - 67 show the times of the sampling runs r e l a t i ve  t o  stages of the  t ide .  



Table 4a_ Time and Stage o f  T ide  f o r  t h e  E i g h t  
Sample Runs, March 26-27, 1977. 

Date Sample 
Run Time Tide Staqe 

- 
3-26-77 A 0845-1 150 Low s l a c k  t o  R i s ing  

3-26-77 B 1230-1415 R i s i n g  - 
3-26-77 C 1545-1 730 R i s i n g  t o  High Slack 

- 3-26-77 D 1900-2100 F a l l i n g  

3-26-77 E 2300-01 00 F a l l i n g  t o  Low S lack  
- 

3-27-77 F 0850-1 050 R is ing  

3-27-77 G 1530-1 720 R i s i n g  - 
3-27-77 H 1915-21 15 F a l l  i n g  

- 
i g u r e  67.water q u a l i t y  sampl ing t imes i n  r e l a t i o n  t o  t i d a l  c y c l e  and heighth. 

- 
feet > 

l l l l l r l 1 1 1 1 ~ 1  
9 12 15 18 21 
T I M E  

- 



Results 

The water qua l i ty  data of the  8 sample runs f o r  the  18 s t a t i on  network f o r  

March 26-27, 1977 in APPENDIX B may be described and analyzed i n  various ways. 

For the  purposes of t h i s  repor t  we summarized the  most per t inent  water qua l i ty  

data from four sample runs (A, C ,  E and G )  in  four Tables 43 , 44 , 45 , and 46. 

Runs A and E were near the  end of a ebbing t i d e  and Runs C and G were near the  

end of a flooding t ide .  W i t h  respect t o  nutr ient-pol lutant  loading of Lemon Bay 

by creek waters,Runs A and E represent the worst s i t ua t i on  and Runs C and G 

represent t he  best. W i t h  respect  t o  dissolved oxygen R u n  A represents the  worst 

s i tua t ion  and Runs C and G t he  best. 

In the sections t h a t  follow each water qua l i ty  parameter in these four  tables  

will be discussed independently. Then the  r e su l t s  of the  algal  bioassay study 

will be presented followed by pol lutant  mass budget calculat ions  fo r  se lected con- 

servat ive  and non-conservative parameters. The bacteriological  data f rom a l l  runs 

will then be described followed by a discussion of preliminary r e su l t s  on phyto- 

plankton patterns from one r u n .  

In addition t o  the  March water qua l i ty  data we include i n  APPENDIX C water 

qua l i ty  data from Aug 1-2, 1977 f o r  the  Bay and creeks. Unfortunately, not a l l  

water qua l i ty  parameters could be assayed in  t h i s  wet season study. 



Table - 43 Results of Water Q u a l i t y  Study, Lemon Bay Complex, March 26, 1977. 
Run A; Time, 0900-1003; Low s lack  water a f t e r  0.1 f o o t  ebb t i de .  -- 

Sam~les Sta t ions  
- - 

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

S a l i n i t y  PPTH 35.3 36.1 36.9 37.7 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 

T u r b i d i t y  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 Uni ts  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 

D.O. W/ 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 4.8 5.1 5.3 

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 

TKN mg/l 1.04 1.05 .61 .80 .56 .76 1.11 1.91 1.38 .90 1.25 1.65 .72 1.47 1.68 1.42 1.77 1.45 

NH3-N mgl l  .001 .001 .001 .001 .001 .001 .048 . I09  .018 .049 .068 .024 .036 .042 .046 .038 .088 .019 

TOC mg/l 13 23 9.5 7 12 9 14 17 27.5 15.5 14.5 17.5 12.5 16 14 13 18.5 31 

Total  Col i #/loom1 0 20 0 0 0 0 0 80 440 0 100 40 40 180 l o o  40 11601700 

Fecal Col i #/loom1 10 0 0 0 0 0 0 0 160 30 0 0 0 140 0 10 20 30 

Fecal Strep #/loom1 10 0 0 0 0 0 10 30 540 0 40 0 10 140 70 120 30 30 



Table 44. - Resul ts  o f  Water Q u a l i t y  Study, Lemon Bay Complex, March 26, 1977. 
Run E; Time, 2330-2430; Tide, end o f  ebb t i d e ,  1.9 f o o t  f a l l  -- 
over 7 hours 

I 
Samples S ta t i ons  

Test Un i t s  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 34.4 36.1 

T u r b i d i t y  FTU 2.9 4.6 

pH Un i t s  7.9 8.1 

D.O. Mg/l 7.8 7.8 

B.0.D Mg/l 3.7 3.4 

0-PO4-P Mg/l .013 .008 

Tot. PO4-P Mg/l .031 .017 

NO3-N Mg/l .005 .007 

TKN Mg/l .85 .57 

NH3-N Mg/l .001 .001 

TOC Mg/l 13 12.5 

Tota l  C o l i  #/100ml - - 
Fecal Col i #/loom1 - - 
Fecal Strep #/loom1 - - 



- 
Table 45 - 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 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 35.3 35.3 36.1 

Turb id i t y  FTU 3.9 5.0 3.1 

PH Uni ts  8.1 8.1 8.1 

0.0. Mg/l 9.8 9.7 8.6 

B.O.D. Mg/l 4.3 4.0 1.3 

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

Tot.P04-P Mgll  .030 .005 .005 

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

TKN Mgll  1.00 .77 .97 

NH3-N Mgll  .001 .001 .001 

TOC Mg/l 12.5 7.5 7 .  

Total Co l i  #/loom1 0 0 0 

Fecal Col i #/100ml 0 0 0 

;Fecal Strep #/100ml 10 0 0 



Table - 46 Results o f  Water Q u a l i t y  Study, Lemon Bay Complex, March 27, 1977. 
Run&; Time, 1600-1700; near end o f  f l o o d  t i d e  (1.8 f o o t  r i s e  
over 17 hours).  

Samples S ta t i ons  j , 1 I / 

Test Un i t s  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  

T u r b i d i t y  

pH 

0.0. 

0.0.0. 

0-PO4-P 

Tot.  PO4-P 

NO3-N 

TKN 

NH3-N 

TOC 

Tota l  C o l i  

Fecal C o l i  

Fecal S t rep  

PPTH 35.4 36.1 36.5 

FTU 5.7 6.1 7.2 

Un i ts  8.1 8.2 8.1 

mg/ 1 7.9 8.7 8.0 

mg/l 3.1 2.4 1.1 

mg/l - - - 

mg/l .031 .036 .005 

mg/ 1 .032 .029 .032 

mg/l .89 .85 .046 

mg/l .001 .001 .001 

mg/l 12.5 12.5 9.5 

#/loom1 0 0 0 

#/loom1 10 0 0 

#/loom1 0 0 0 

36.5 33.6 34.4 38.5 1.3 0.9 

3.4 2.7 2.8 2.8 1.7 2.4 

8.3 8.0 7.9 8.2 8.0 8.0 

9.5 8.5 7.1 11.2 8.8 7.7 

1.5 3.3 2.7 2.7 1.1 1.8 

- - - - - - 

.008 .022 .016 .005 .006 .005 

.039 .048 .040 .047 ,046 .04Q 

.55 1.14 1.13 .79 .63  .64 

.026 .001 .010 .015 .057 .010 

11 16 15.5 16.5 3 0  30.5 

160 60 120 120 1160 TNTC 

40 10 30 10 4 0  30 

50 80 160 0 4 0  10 



I n d i v i d u a l  Water Qua1 i ty Parameter-. . 
S a l i n i t y .  S a l i n i t i e s  i n  Lemon Bay ranged from a  h i g h  o f  37.3% a t  s t a t i o n s  

LB-4, 5  and 6  on t h e  f i r s t  ebb t i d e  t o  34.4 a t  LB-l  on t h e  second ebb t i d e .  

The s a l i n i t i e s  (36.9-35.3) a t  S t a t i o n  1  on each o f  t h e  creeks on f l o o d  t i d e  were 

s i m i l a r  t o  t h a t  o f  the Bay s t a t i o n s ;  wheras on ebb t i d e  they were about 2.0% 

(35.7-34.3) l e s s  than the  s a l i n i t i e s  a t  t h e  Bay s t a t i o n s  and Stump Pass. 

The s a l i n i t i e s  a t  Stat ion 2  on G o t t f r i e d  Creek ranged from 28.7% on ebb 

t i d e  t o  32.8% on f l o o d  t i d e ,  i n d i c a t i n g  t h a t  i n  t h e  d r y  season t h i s  segment o f  

t h e  creek receives some f reshwater  from upstream and t h a t  the  water  i n  t h i s  

segment i s  mixed w i t h  and s low ly  f l ushed  by the h i g h e r  al i n i t y  water  o f  Lemon 

Bay. A t  GC-3 the s a l i n i t i e q  were c o n s i s t e n t l y  low (1.2-1.4%) which shows t h a t  

the  water a t  t h i s  s t a t i o n  upstream o f  the  suburban area i s  e s s e n t i a l l y  t h a t  o f  t h e  

f reshwater  stream f low.  

On Ainger  and Oyster  Creek the  lower  ebb t i d e  s ' a l i n i t i e s  (28.4 and 32.8%) 

a t  S t a t i o n  3  show some f reshwater  f l o w  upstream o f  these s t a t i o n s .  However, 

t h e  s a l i n i t y  i n  t h e  s e c t i o n  o f  these creeks between t h e i r  mouths and S t a t i o n  

3  appeared t o  be m i n i m a l l y  a f f e c t e d  by f reshwater  stream f l o w  i n  the d r y  

season. 

The s a l i n i t i e s  i n  Buck Creek were remarkable. A t  S t a t i o n  1  s a l i n i t i e s  ranged 

from 35.7% on an ebb t i d e  t o  38.5% on a  f l o o d  t i d e ,  w h i l e  those a t  StatSon 2  

downstream o f  the  Rotunda R ive r  Wier ranged from 0.9-1.3%. These da ta  and those 

from the  c u r r e n t  drogue s tudy  i n d i c a t e  t h a t  t h e  w i e r  had a l t e r e d  bo th  t h e  

h i s t o r i c a l  s a l i n i t y  and f l u s h i n g  regimes i n  t h i s  creek. The low s a l i n i t y  i n  t h e  

t i d a l  area below the  w i e r  i n  March was caused by f reshwater  from the  s p i l l -  

over  a t  the w ier .  I n t e r e s t i n g l y ,  when we sampled S t a t i o n  2  i n  August, 1977 

a f t e r  the  creek had been dammed t h e  s a l i n i t y  a t  t h i s  s t a t i o n  was 34-35%. 



T u r b i d i t y .  T u r b i d i t y  values were low throughout  t h e  s tudy  area, rang ing  

f rom a  h igh  o f  9.5 JTU i n  Stump Pass t o  1.7-4.7 JTU i n  t h e  creeks. T u r b i d i t y  

l e v e l s  were a l so  low i n  August except a t  Buck Creek S t a t i o n  2 where on one 

sample run  t h e  t u r b i d i t y  was 22 JTU, r e f l e c t i n g  t h e  r u n o f f  f rom l a n d  develop- 

ment a c t i v i t i e s  i n  the  immediate area. I n  t h e  J u l y  s h o r e l i n e  and t i d a l  c u r r e n t  

s tud ies  Secchi d i s c  readings on t h e  creeks and dead end canals ranged from 4-6 f t 

i n  t h e  creek channels t o  1.5-2.0 f t  i n  t h e  dead end canals where blooms o f  phyto- 

p lank ton  were ev ident .  

The s i g n i f i c a n c e  o f  t u r b i d i t y  as a  s i n g l e  water  q u a l i t y  parameter i s  l i m i t e d  

unless t h e  charac ter  o f  t h e  suspended m a t e r i a l s  i s  determined. I n  t h e  dead end 

canals t u r b i d i t y  i s  caused by phytoplankton. T u r b i d i t y  i n  areas r e c e i v i n g  run- 

off  from d is tu rbed,  bare s o i l s  i s  caused by a  m ix tu re  o f  o rgan ic  and i n o r g a n i c  

s i l t s .  T u r b i d i t y  i n  t h e  open bay i s  caused by combinat ions o f  p lank ton  and re-  

suspended o rgan ic  and i no rgan ic  s i l t s  from t h e  shal low areas o f  t h e  Bay. F i n a l l y ,  

t h e  t u r b i d i t y  a t  Stump Pass r e f l e c t s  a  combinat ion o f  t i d a l  scour ing  and f l ush ing .  

pH. I n  t h e  March s tudy  t h e  l a b o r a t o r y  pH o f  t h e  water  samples was h ighe r  

f o r  t h e  bay s t a t i o n s  and S t a t i o n  1  on t h e  creeks than f o r  S t a t i o n s  2  and 3  on t h e  

creeks. The pH o f  t h e  former s t a t i o n s  ranged from 7.9 t o  8.2 w h i l e  t h e  pH o f  t h e  

l a t t e r  s t a t i o n s  ranged f rom 7.6 t o  8.1 on ebb t i d e .  S l i g h t l y  lower  values were 

ob ta ined w i t h  t h e  August samples w i t h  one except ion  a t  Buck Creek S t a t i o n  2  where 

t h e  pH was 6.9. This  sample a l s o  had a  h igh  t u r b i d i t y  va lue and no d i sso l ved  

oxygen. Again t h e  pe rm i t t ed  land development a c t i v i t i e s  i n  t h e  immediate area 

were probably t h e  causat ive  agent. 

Dissolved Oxyqen. Regardless o f  t h e  t i d e  o r  t ime o f  day, t h e  D.O. values 

f o r  t h e  Lemon Bay s t a t i o n s  i n  March e x h i b i t e d  l i t t l e  f l u c t u a t i o n ,  rang ing  f rom 6.9 

t o  9.8 mg/l. As m igh t  be expected, t h e  D.O. values f o r  t h e  creek s t a t i o n s  w i t h  

t h e  except ion of  GC-3 and OC-3 had lower  D.O. values (4.0-6.6 mg/ l )  on ebb t i d e s .  



The 0.0. values a t  GC-3 v a r i e d  f rom 1.7 t o  15.2. S i m i l a r l y ,  a t  OC-3 t h e  0.0. 

values va r ied  from 2.5 t o  7.8 on the  same two t i des .  Both s t a t i o n s ,  l o c a t e d  

upstream o f  the suburban area, apparent ly  a r e  r e c e i v i n g  f reshwater  low i n  

oxygen and h igh  i n  n u t r i e n t s  from upstream pastured areas. 

The D.O. values o f  the  August s tudy show t h a t  on t h e  pos t  dawn, ebb t i d e  

RUN A, the water  a t  both bay atid creek s t a t i o n s  had l e s s  than 3.3 mg/l D.O. 

I n  f a c t ,  most o f  the  s t a t i o n s  had D.O. values l e s s  than 2.5 mg/l which i s  consider-  

a b l y  l e s s  than the  acceptable minimal l e v e l s  f o r  Class I1 waters. However, 

the  D.O. values i n  t h e  samples f rom RUN B a t  dusk were above 4.0 mg/l except  

a t  GC-3 which s t i l l  had a 0.0. o f  l e s s  than 2.0 mg/l .  

Obviously the  seasonal and d a i l y  pa t te rns  o f  the  0.0. l e v e l s  i n  t h e  Lemon 

Bay m e r i t  a  lengthy  d iscuss ion  and exp lana t i on  because o f  the  importance p laced 

on t h i s  as a water q u a l i t y  parameter. For t h e  present  l e t  us assume t h a t  the  

values f o r  c e r t a i n  s t a t i o n s  i n  t h e  Bay and the  creeks represent  n a t u r a l  back- 

ground p a t t e r n s  aga ins t  which o t h e r  pa t te rns  may be evaluated. 

B.O.D.: Biochemical Oxygen Demand. Th is  e m p i r i c a l  t e s t  o f  t h e  amount 

o f  oxygen consumed by m i c r o b i a l  systems over  a 5 day i n  b o t t l e  i ncuba t i on  

p e r i o d  has a l i m i t e d  value i n  sur face water measurements s ince  the  i n - b o t t l e  

environment d i f f e r s  from the  o r i g i n a l  su r face  water  environment. Nevertheless, 

the t e s t  i f  c o m n l y  used and incorpora ted  i n t o  sur face water  c l a s s i f i c a t i o n  

c r i t e r i a .  I t  does i n  a crude way r e f l e c t  the  amount o f  oxygen t h a t  c o u l d  be 

consumed by microbes under a p a r t i c u l a r  o rgan ic - inorgan ic  n u t r i e n t  regime. I n  

the  present  s tudy  the  recorded B.0.D values represent  the  amount o f  oxygen 

consumed by the organisms i n  the  b o t t l e  over  a 5 day i ncuba t i on  per iod .  

On the  ebb t i d e  runs i n  March t h e  h ighes t  B.O.D. values were a t  Lemon 

Bay, S ta t i ons  1 and 2, GC-2, AC-3, and OC-2 and 3. On t h e  f l o o d  t i d e s  the  h i g h e s t  



values were a t  Lemn Bay, Stations 1 and 2,  GC-2, AC-1 and 3, and OC-2 and 3. 

This B.O.D. pattern i s  consistent w i t h  t ida l  current ,  nutrient and bacteria 

patterns in the system. The August wet season B . O . D .  patterns were s imilar  t o  

the March dry season patterns.  

Ortho and Total Phosphate. The concentration/ and d is t r ibu t ion  of 

phosphate in Lemon Bay had an in te res t ing  pattern.  Lemon Bay, Stations 3, 4 ,  

5 and 6 had low phosphate levels  (0.005-0.011 mg/l) on both ebb and flood tide. 

Contrari ly,  Lemon Bay Station 1 had re la t ive ly  higher levels  of to ta l  phosphate 

(0.016-0.031 mg/l on both ebb and flood t i d e ) .  Station LB-2 had phosphate 

levels  intermediate between those of LB-1 and LB-3 on ebb t i de  but s imi la r  t o  LB-3 

on flood t ide .  Of the to ta l  phosphate a t  LB-1 more than 50% was organic phosphate. 

In general the ortho and to t a l  phosphatelevels i n  creek samples were 

higher than i n  the Bay samples. Total phosphate levels  were highest a t  GC-2 

(0.17 mg/l), GC-3 (0.125 mg/l),'BC-2 (0.112 mg/l) and BC-3 (1.41 mg/l). The 

high to ta l  phosphate a t  BC03 was accompanied by a low orthophosphate (0.005mg/l) 

again indicating runoff wasteloading of the Rotunda River by 1 and development 

a c t i v i t i e s .  Elsewhere, medium t o  high levels  o f  to ta l  phosphate were generally 

accompanied by s imi la r  increases i n  levels  of orthophosphate except f o r  Gottfried 

Creek, Station 2 where on both a flood and ebb t i d e  organic phosphate was the 

major component of t o t a l  phosphate. 

TKN,  Total Kjeldahl Nitrogen. TKN values ranged from 0.56 mg/l a t  Lemon Bay 

s t a t i ons  to  1.91 mg/l a t  GC-2 during the f i r s t  ebb t ide .  Typically, higher 

values occurred a t  GC-3, AC-3, OC-3, BC-2, and BC-3. Since these s t a t i ons  a r e  

- upstream of the suburban area,  i t  appears t ha t  higher TKN values in the waters 

a t  the time of the study may be due t o  surface runoff from i r r i ga t ion  and the 
- 

rain event on March 25. That surface runoff i s  the major source of TKN is also 

- seen i n  the wet season data f o r  Ainger Creek (Table 33J. 



NH - N ,  Ammonia. In general the NH -N  levels  were very low and a t  the -3- 3 

- l imi t s  of the assay w i t h  the exception of RUN E which was on an ebb t i de  a t  2400 

when twenty or  more spor t  shrimping boats were anchored i n  Stump Pass near 

Station LB-6. On the creeks the higher FIH3-N values occurred a t  GC-1, AC-2, 

OC-1, OC-2, and OC-3. The highest values occurred a t  BC-2 and BC-3 which suggests 

t h a t  NH3-N i s  not necessari ly a good diagnostic parameter of human waste flow 

from upland sources. However, the wet season data f o r  Ainger Creek (Table a 
indicate t h i s  parameter may y e t  be useful. 

T . O . C . ,  Total Organic Carbon. The T.O.C. concentrations ranged from 9-12 

mg/l a t  Lemon Bay, Stat ions  4, 5 and 6 t o  35.5 mg/l a t  Buck Creek Station 3. 

BC-2, BC-3, and GC-3 were the only s t a t i ons  a t  which the T.O.C.  levels  were 

consis tent ly  high. Thus i t  would appear t h a t  the waters of Rotunda River and 

Gottfried Creek upstream of Station 3 were the major sources of the T.0.C i n  

the upstream segments of these creeks. These r e su l t s  and the limited data 

from the wet season on Ainger Creek (Table 2) suggest fur ther  t h a t  the T.O.C.  

load of the creeks i s  to  a cer ta in  degree derived from surface runoff. 

Nitrate and Ni t r i t e .  N i t r i t e  levels  were uniformly low and a t  the resolving 

l imi t s  of the assay t e s t .  Nitrate levels  were a lso low b u t  variable a t  the 

creek s ta t ions ,  ranging from 0.005 t o  0.013 mg/l. 

In general, under the dry season conditions a t  the time fo  the March 

water qual i ty  study, n i t r a t e  leve ls  i n  the Bay and creeks were low enough t o  

l imi t  potential  growth of phytoplankton and microbes. This conclusion is f u l l y  

discussed in  the next section on Limiting Nutrient Algal Assays of Lemon Bay, 

Florida by Craig Dye. 



Li i i i t i ng  r.ul;ricnt ~ 1 g ; r l  a::sa:;s ..-- .,.L.e i,ericrr;ed on water  s z z p l c s  from 

s ix  s t a t i o n s  i n  Ler2on Bay f o r  t h c  S o u t h ~ ~ e s t  F l o r i d a  Regional P lsnning  Coun- 

c i l .  Katcr  s r r p l c s  ::cre c o l l e c t e d  or, 26 i:irch IS77 by percon;lcl of t!?e 

Unive r s i ty  of South F l o r i d a  a t  Sarasota.  Chenical a n a l y s i s  of t h e  t;ater 

s a ~ z p l e s  v c r e  pc ; r foned by VSi' personnel, whi le  a l g a l  a s says  were conducted 

by DCR's Biology Lab i n  Ta l l ahassee  

?.TTI;OGS (l.~T.C!.L ASS.4YS) 

IIigh and low t i d e  water  ~ m p l e  s e r i e s  were c o l l e c t e d  f o r  t h e  six 

s ta t" .ons  i n  Lecon Cay. The snnples  i;er'e placcd i n  p l a s t i c  c< . i~ t ; l i nc r s  in1 

t r anspor t ed  on i c e  i n  t h c  da rk  t o  Tall=hss.cee. Chczi;al s c l ? ? l ~ s  v f r ?  

a ra lyzed  a t  t h e  USF l a b  i n  Sarasota .  

Algal  assays r;ere per fc~z .ed  according t o  ~;etl:ctis o u t l f i : i . ~  i n  tile 

Xarine Algal  Assay Procedure - C o t t l c  Tes t  (U.S. L'l?:., l 5 7 4 j .  : .kr ixc 

s c r p l e s  were i rnocu la t ed  wi th  t!-.e ~ r i n e  green alg:. ----- k:-r.lir:llr_ t:?rt.ic- 

l e c t a .  Assay samples were incubated f o r  12 days end c l i q u o t s  ~?i . th<re im - 
on days 1 through 7 and a l s o  day 12 f o r  z l $ a l  c e l l  c o m t s .  C e l l  ccun t s ,  

t o  d e t e n i n e  growth response,  {:me ?erforr;d on an e i c c t r o n i c  p a r t i c l e  

covnter  (Coulter  :icdel ZEI) v i t i ?  n w n  c e l l  vcl:ae z t t z c h r e n t .  

The fal lorsing n t l t r i e n t  :pikes :-.?re a"c6 3 cc? t ro l  sz: les  t o  

<c.terrrine t h e  e f f e c t  n i t r c f e n  a?.? ~ . h r r - F , c r s  a??it ic?.a vci?l< '.cv?c at t5e 

s t a t i o n s  t h a t  were sz!ql~-d: 

*Note: Table and Figure numbers within the report and on the figures 
are retained as given by the author. Numbers in parentheses 
on the table and figures are used in the l i s t s  of tables and 
figures for the entire report. 



c o n t r c l  + 0.05 r~!l P 

co r i t r r l  f 0.13 r 2 / 1  T 

c o n t r o l  + 0.10 -,:/I 6 

c o n t r o l  + 0.50 -g/1 :? 

c o n t r o l  f O,05 r ;g / l  I' + 0.10 r.211 :: 

c o n t r o l  + 0,10 q/l P + 0.50 mgll  N 

RESULTS 

Table 1 s ~ s a r i z e s  t1:e chen ica l  and a l g a l  assay  r e s u l t s  f o r  t l ;e 's ix 

s t a t i o n s  sanpled on 26 %rch 1977. A pa i red  t t e s t  per forzed  on t h e  1 2 t h  

clay dry w i g h t  va lues  f c r  t h e  a l g a l  a s szys  revea lzd  no s i c n i f i c ; l n t  li:fer- 

ence betricen n u t r i e n t  1 : n i t a t i o n  a t  high t i d e  ( s c r p l e s  s e r i e s  c) and low 

t i d e  ( s m p l e  s e r i e s  e) .  Iicvever, i n spec t ion  of t h e  d a t a  fron! S t a t i o n  LD-2 

r evea led  a n  i n t e r e s t i ~ g  d i f f e r e n c e  between h igh  znd low t i d e  s m p l e s  

spiked r r i th  t h e  h ighes t  n i t rogen  conceat r3 t ion .  %is  incozsiste;icy 1:iIl 

be d iscussed  l a t e r .  

Hater  s i ~ z p l e s  f r o n  S t a t i o n s  LZ-1 and 2 produced s i c n i i i c 2 r . t  cror:tn 

of test a l g a e  (above t h a t  of t h e  c o n t r o l )  r-itil t!jc s d d i t i o n  cf n i t l - ~ g e n  

a lone  (Figs, 1-8). Tlics, a s say  r e s u l t s  f r o a  t h e s c  s t z t i o c s  su9ge.s: :h&t, 

at  t h e  t i r ie  of sanlplir.g, n i t rogen  r.:as t h e  ~ r i n c r y  n u t ~ i e n t  l k i t i r g  phytc- 

plankton gror.:ti~. 

LE-1 was s t rong ly  n i t rogen  l i r i t e d  s i n c e  s i r : ~ l e  n i t rogen spi!:c:s 2::- 

duced t h e  g r e a t e s t  s m c n t  of grovtl-; evcn -,?re t?.nn the cozbinnt ion r.itrc:;en 

ar?d phcsphorcs spilces (F:'gs. ).sszv d . ~ r z  -i;tlci ZzLI-2 (:u,:ges:j. - t::st, ;,I- 

though z i t r cgc r .  Kns i r ? ; t $ ~ l l y  I l r i t : ~ ~ ,  ;:I;.z;1 en~::r,!i r i t r o g e f i  ::&s ai~cilatlf, 

phosphorus b e c a e  t h e  l l r c i t i ng  n u t r i e n t  ( T i ~ s .  5-8). 

S t e t i c n s  LB-3, 4 ,  5, and 6 exh ib i t ed  s i ~ n i f i c a n t  a l g a l  growth (above 

th.2t of the  c o n t r c l )  r;<t?. 2Cdftic.n of phosp5crus nlcr.e (see F i s s .  9 - 2 4 ) .  



IIob.fv~.r t l ~ e r e  was ~ r r ~ c r p l . l y  .?r. even ncrc :;fr,njficnnt proirth incrc;~sc.  ?i, Ltrrr 

slii:plt:s t k a t  ve rc  :.pike2 w i t h  toL:i ~ L t r i j : c n  :~r.d ;:.ocp!iort:s. These on ta  

s u ~ g e s t  :hat, a t  t h e  t i x e  of s a ~ p l i n g ,  a l g a l  popula t ions  a t  t h e  above s t a t i o n s  

were i n i t i a l l y  l i r i i t e d  by phosphorus bu t  i;hen s u f f i c i e n t  amounts of phosphorus 

were a v a i l a b l e ,  n i t rogen  becarce ]:siting. 

DISCUSSION 

P,ecent evidence has  suegested n i t r a g e n  t o  be !:he p r b r y  l i n ? i t i n g  

n u t r i e n t  i n  e s t u a r i e s  2nd c o a s t a l  z ~ x i n e  r:atcrs (Golrlnan 2.. 1973; 

Thonas et&., 1973; Dunstan, 1975; GoLdcan, 1976). It has  a l s o  heen shown, 

- however, t h a t  : : ~ y t o p l z k t ~ i ~  pcpuln t ions  of t h e  n u t r i c n t  pocr s ~ r f a c e  -:atcrs 

of t h c  oFen ocean s r e  o f i e n  phosp!~orus licit& (Ccll!.er, 1570; P j t h e r  and 

- It j s  t h e r e f o r e  s ~ r p r i s i n g  t o  f i n d  p!~os;ihorus l i n i t e d  a r e a s  c f  Lczor. 

Eay, au  e rca  t h a t  could c e r t a i n l y  LC c l c s s i E i e d  z s  c o a s t a l  r:lrine r.:ntcr. 

- Severa l  f a c t s  about  L c z n  Day and ti:.. e a s t e r n  Gulf of ?!c:;ico t z y  s e n e  t z  

e x p l a i n  t h i s  unusual n u t r i e c t  l i d t a t i o n  znd sugces t  t h e  r o l e  t i 2 a l  r::ckr.ilsc 
- 

may p lay  i n  t h e  n u t r i e n t  r e g i n e  of Lecon Bay. 

- Ler:on Bey i s  a narrow, s h a l l o x  e n 5 ~ 5 r e n t  a ? p r s u i z ~ t e l y  1 5  c. i les  Icng 

(see  cap ) .  The p r i n c i p a l  exchange of Facer  betr-ecn Lc-ncn Say snd t h e  Gulf 

occurs  through S t m p  Pass loca ted  near  t h e  soutllern t e r x i n ~ s  of t h e  bay. 

Therefore,  zcy in f luence  waters  f r o =  t h e  Gulf n f g k t  have on Lmon Bay would 

presuccbly he no t i ced  i n  t h e  southern p a r t  of t h e  hay f i r s t .  .?d2i t ior?al ly,  

hydrographic cond i t ions  i n  t h e  c a s t s r n  Gu1.f t h i s  s p r i n g  h a r  all.oized open 

Gulf r ia ter  t o  he brought ir. c l o s e  t o  the  S c u t k e s t  F l o r i k  c c a s t  (personla1 

co-;ri!~nication, D r .  John !:orril l) .  

The n u t r i e n t  l i c i t a t i o n s  ( i . .  phos-,hcrus) ohserved a t  S t a t i o n s  L5-3, 

' 
4, 5, ar.d 6 on both tir2es sucges t  t h e t ,  e t  t 5 e  t k e  of s a s p l i n ~ ,  cper! Gulf 



~ . a t c r  1.2;;:; z. i ; ;gif :c<~:t t ly Lrtflt~:c:;c?~-,g tile sotjt.ktc:rn r,::,t. c.f ?:n.-r.,fi ?;,:;;, T:,: 

1.ocaLian o f  tkecc c t a t i o r : ~  (:.oiltl: of Ctl.;lr.t700d C:.i:i;i7.;r?)., C!.CSP tc c ~ C ~ . - . - .  .. ., 

Pass)  ZIIL t h e  chcu:ical r c s u l t s  {L.C., c z t r c x c l y  lot.; p!~:,~i;oruc: va lLcz)  :cnc3. 

t o  support  t h i s  cccc lus icn .  

Conversely, S t z t i c n  LD-1 ( 6  n i b s  n o r t h  of StuE? Pzss  2nd nort?: of the  

Englewood t aubewq)  was n i t r o g e n  l h i t e d  even a t  h igh  t i d e ,  l h e s e  d a t a  

sugges t  t h a t  water  f r o 3  S t m p  Pass  was n o t  rczching  too  f a r  n o r r h  i n  Lcnon 

Bay. 

Ascay d a t a  f r o n  S t z t i c n  LE-Z i n d i c a t e  t h a t  e i t h e r  n i t rogen  o r  phosphorcs 

could have been l i m i t t n g  Luring t h e  high t i d e  sanp l ing  (Fig. 6) r s g g e s t i n g  

t h t  open Gclf U i t e r  r::y hzve e::trr?ded r.i.rth !;:to t h e  vicin. ;  ry cf LC-2. 

a v e r ,  low t i d e  asszy rlata (FZg. 7 ,  8) sIiot7 s t rc i lg  ;i lix!tazicn s c r i l z r  

t o  t h a t  of  LS-1. C h m i c a l  6 a t a  f r c n  t h i s  s t a t i o n  ccd LC-1 support: ri:rogr?. 

l i d t a t i o n  s i n c e  t o t a l  phc:phorus va lues  w r e  s i g n i f i c c n t l y  g r e a t e r  than 

those  fount? a t  t!;e ot l icr  r z r b e  s t a t i o n s .  

?.. 1r.e rr;;ir.w &ry <;eight y i e l d  of Lhe c c n t r o l  ~ ; r p l c s  f o r  i.2ch t2 .^ . t< in  

a r e  ir .dic-tive of t h e  c a p j c i t y  cf t h a t  s t a t i ~ n  Tor suppartin: c i ~ a l  ;.:c:.:::. 

These d a t a  (Table I) suggest  t h a t ,  a t  t h e  t im of sccpi i?&,  t h e  T;=~CZ:< 2.2 

S t a t i o n s  LL-3, 4 ,  5, snd 6 v e r e  ccpablc of s cppc r t ing  ccly reduced z i g z l  

growths. Data from S t a t i o n s  LC-1 cnd 2 i n d j c a t e d  t h e s e  Ereas wcre c q a E l e  
- 

of s u s t a i n i n g  ~ o d e r a t e  phytcpl;r.lrto:: p o y l a t i o n s  a t  t k e  ti:..$ they r e r e  

Add i t i ana l ly ,  i t  i s  i c t e r s s t i l g  t o  no te  t h e t  c o n t r c l  yLelds v e r r  

- h i ~ i l e s t  i n  the  lo:; t i d z  s z r> l e s  v h i l c  tk ry  ';ire ?c.r ;e~t  i c r  kig!! t:de s;-:;llcs. 

- 
n s r t h r n  I.c-.cn Ba:? rare ir.'lu.-r.cin- a che z o ~ t k . r r .  recct,es cf t h e  L'zy d.;ri~;;; 

t i d e ;  bu t  t h a t  on t!:e ensui rg  f l n s d  t i d e  the  l e s s  p r o d u c t h e  open  if - 
r x t e r s  wcre evider.tly efieczifi!: r:cr:k.crn 1jcrtim.s c f  t h z  Ca:. 



-. ilic 3.7-plicntion of t!,e c l j : ~ i  r,!;.~;;. d:;t-n i s  tt:~:: l~i~, : t : : r .c  c~~'r:r.: : t~: r::y 

v i t  G ; :  x i  n : r  of c L o r  p a r t i c t i i z r l : ~  t i< !n l .  

exctiange, Although only one assay  was pe r fomcd ,  we suspec t  t h a t  s e a s o n a l j t y  

w i l l  a l s o  p l a y  a s i p i i i c z n t  r c l f  ir. dete:.riinlr:g t h e  n u t r i e n t  1 i ~ i t i r . g  p r i -  

m r y  p r o d u c t i v i t y  i n  L ~ o n  Bay. Recent r e s e a r c h  h3s shasm t h e s e  tiio f a c t o r s  

have f igu red  p ron inan t ly  i n  determinine t h e  l i n i t i n g  c u t r i e n t s  of  o t h e r  

n e r i n e  a r e a s  a s  we l l  (Thzyer, 1974; Spech:, 1975). 
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Nutrient Loading. 

The nu t r ien t  load on a system i s  considered t o  be the  t o t a l  mass of t h a t  

nu t r ien t  delivered i n to  the  system from a l l  sources, including point sources, 

runoff, ground water and r a i n f a l l .  During the  dry season the  predominant sources 

of loads a re  point sources, such as the  creek mu ths ,  and ground water inf lux.  

Ground water loads t h a t  pass d i r ec t l y  i n to  t he  Bay a re  very d i f f i c u l t  t o  e s t i -  

mate and such estimation was not attempted here. 

Flow ra tes  a t  the  creek mouths were determined by analyzing data from current 

meters located a t  t he  downstream s t a t i ons .  Net downstream flow ra tes  were figured 

by subtract ing t i da l  influences. No corrections were made f o r  t i d a l l y  induced 

dispersion of the  creek water outside t h e i r  mouths. Flow volumes were calculated 

by multiplying net  ra tes  by approximate cross-sectional areas  a t  the meter s i t e s  

and appropriate conversion fac tors  f o r  time and volume u n i t  differences.  Average 

values of the  various parameters a t  the downstream s t a t i o n s ,  as determined from 

the  March sampling runs, were multiplied by flow volumes t o  give approximate dry 

season loadings from each creek. 

Flow data from Buck Creek were a t  o r  below the  l im i t s  of detection of the  

meters, so no load data a r e  avai lable .  However, w i t h  such low flows i t  is  not 

expected t h a t  Buck Creek would make a s ign i f ican t  contribution t o  the  system. 

The stream flow from Gott f r ied,  Ainger, and Oyster Creeks during the  dry 

season i s  almost exclusively from ground water. The t o t a l  flow was determined t o  

be approximately 160 MGD. Contribution by human water usage (through-house o r  

lawn watering) could not exceed the  to ta l  pumped by the  Englewood Water D i s t r i c t :  

which was l e s s  than 2 MGD i n  March. 

The nutr ient /pol lutant  loads from the  three  creeks (Table 48) appear t o  be 

q u i t e  minimal and should be eas i ly  assimilated by the  system, especial ly  when 



TABLE 48 Est imated P o l l u t a n t  Loads t o  Lemn Bay f rom 
G o t t f r i e d ,  Ainger, and Oyster Creeks 

Flow   ate' Flow Volume 2 To ta l  P04P u e l d a h l  N NO3-N B.0.D.5 Organic C 

Creek Ft/Sec MGD MLD LBIDay KNDay LB/Day KGIDay LBIDay KG/Day LB/Day KG/Day LB/Day K&/Day_ 

G o t t f r i e d  .093 27 102 4.2 1.9 210 96 0.9 0.4 450 204 31 50 1430 

A i  nger .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 

Est imates 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. 

2 
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. 



considering tha t  water from a t  l e a s t  as f a r  north as  the mouth of Ainger Creek 

i s  flushed out of the Bay on a typical ebbing t i d e  (Story, e t  a1 . , 1975). 

The bioalgal assafidone on Bay samples collected during the March runs 

showed tha t  the Bay was both PO4 and NO3 limited i n  d i f f e r en t  areas. phosphate 

and n i t r a t e  loads were very small. 

In the  lower bay s t a t i ons  (LB-3 - LB-6) both B.O.D.  and organic carbon levels  

were qu i te  low, indicating tha t  loads from these parameters a r e  in no way excess- 

ive. Loads affect ing the northern, more poorly flushed areas  of t he  Bay may be 

somewhat more c r i t i c a l .  Stations LB-1 and LB-2 showed genera1 l y  higher 6.0. D. 

and carbon values. 

I t  a lso seems t h a t  the  northern end was experiencing a bloom of Asterionella 

japonica (1.63 and 1.35 million c e l l s / l i t e r ,  respectively) with decreasing, but 

s t i l l  somewhat high numbers w i t h  increasing distance from the north end (.576 t o  

.I77 million c e l l s / l i t e r ) .  The A jap9nica concentrations i n  the lower bay were 

probably due t o  current transport  and a re  probably not indicat ive of the a b i l i t y  

of  the  water t o  support blooms. 

Storm runoff i n  the  summer months can be expected t o  great ly  increase stream 

flow and nut r ien t  and B.O. D. loads t o  the  system, but study of runoff was outside 

the scope of t h i s  project .  



Bacteria. 

The bacteriological  data from the March 26-27 study a r e  sumarized i n  Table 

49. The data f o r  the  four t i da l  creeks a r e  graphed in Figure 92 in  order t o  - - 
display the  re la t ionships  of the t o t a l  concentration of t o t a l  coliform, fecal 

coliform, and fecal streptococcus bacteria a t  the  three  sample s t a t i ons  on each 

creek. These f igures  allow quick v i s ib l e  est imates of fecal coliform and fecal  

streptococcus r a t i o s .  An estimate of the  sources of the  bacter ia  may be made i f  

one accepts the  assumption t h a t  a fecal coliform: fecal s t r e p  r a t i o  of l e s s  than 

4:l i s  indicat ive  of non-human sources. 

The r e su l t s  of our study agree with those of previous s tud ies  as f a r  as the  

bacterial  levels  along the  Intracoastal  Waterway. Bacterial l eve l s  a t  the  open 

water Lemn Bay s t a t i ons  were below detectable l eve ls  except f o r  RUN D .  In con- 

t r a s t ,  bacterial  l eve l s  from the  creek s t a t i ons  exhibited a var ie ty  of spa t ia l  

and temporal pat terns .  Although we will discuss each creek separate ly ,  the  

general patterns a re  c l ea r ly  evident in Table 4 9 .  

Gottfr ied Creek. From a water qua l i ty  vantage point the  water in the  v i c in i t y  

of GC-3 could be c l a s s i f i ed  a s  polluted i f  not ou t r igh t  "rot ten" .  The high leve ls  

of fecal s t r e p  and the fecal col i / fecal  s t r e p  being l e s s  than 4:l demonstrates 

t h a t  the  downstream freshwater flow above t h i s  s t a t i on  i s  carrying pasturage r u n -  

o f f .  Although the bacter ia l  l eve l s  were lower a t  GC-2 a t  the  SR 777 bridge, the  

leve ls  were st i l l  above acceptable l eve l s .  From what we know about t he  t i da l  cur- 

rent, c i rcu la t ion ,  and nutrient leve ls  i n  this segment of the  creek, i t  appears 

t h a t  the  degraded water qua l i ty  i n  t h i s  segment i s  due primarily t o  upstream sur- 

face water runoff. In each instance a r e l a t i ve ly  high fecal  coliform count was 

accompanied by a proportionally high fecal streptococcus count. The 1 ower 

bacter ia l  counts a t  GC-1 a l so  indicate  t h a t  a t  l e a s t  during this study t h a t  non- 

human sources were contributing t o  the  bacter ia l  l eve l s  in the  water. 



Table@, Sumnary o f  bac te r io log ica l  data from 208 water q u a l i t y  study, March 26-27, 1977 f o r  
t o t a l  co l i fo rm,  feca l  col  i form, and feca l  streptococcus w i t h  m i l  1 i po re  f i l t e r  method. 
Results expressed as colonies per  100 m l .  LB - Lemon Bay; GC - G o t t f r i e d  Creek; AC - 
Ainger Creek; OC - Oyster Creek; BC - Buck Creek. See Figure66 f o r  s t a t i on  locat ions.  

* TNTC Too numerous t o  count; non-ideal p lates.  

Test 

Total c o l i  

Fecal c o l i  

Fecal 
s t r ep  

Run 

A 
B 
C 
D 
F 
G 
H 

A 
B 
C 
D 
F 
G 
H 

A 
B 
C 
D 
F 
G 
H 

Time 

26-0900 
-1230 
-16CC 
-1930 

27-0900 
-1600 
-2000 

26-0900 
-1230 
-1600 
-1930 

27-0900 
-1600 
-2000 

26-0900 
-1230 
-1600 
-1930 
-0900 
-1600 
-2000 

Stat ions 

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

100 
20 

420 
400 
160 
280 
80 

0 
10 

100 
110 
30 

100 
50 

40 
20 
60 
90 
30 

100 
60 

440 
320 

1280 
960TNTCi 

TNTC 
1920 
1020 

160 
200 

0 
0 

70 
90 

130 

3 0 5 4 0  
90 

260 
410 
140 
140 
290 

0 
20 
0 

320 
340 
260 
120 

30 
0 

20 
0 

20 
50 
0 

0 
10 

160 
20 

0 
20 
60 

0 
0 

60 
0 

- 

0 
0 
0 
0 
0 

- 

0 

10 
0 
0 

- 

0 
40 
20 

580 
120 
- 

200 

0 
0 

10 
430 

40 
0 

10 

10 
0 

10 
150 

50 
0 
0 

40 
20 
60 

300 
180 
40 
80 

0 
10 
0 
0 
0 

10 
0 

0 
20 
70 

490 
50 
20 

110 

80 
360 
60 

140 
60 

120 

0 
80 
20 

170 
10 
30 
20 

30 
70 
80 
70 
10 
0 

0 0 0 0  
0 
0 

40 
0 

0 0 0 2 0  - 

0 
0 
0 
0 

10 
0 0 0 0  - 

0 
0 0 0 0  

0 
0 
0 

0 0 0 0  - 

0 
0 
0 

40 

- 

0 
0 
0 

20 
0 

- 

0 

0 
0 
0 

- 

1700 
920 
760 

TNTC 
TNTC 
TNTC 
2200 

30 
20 
20 - 
20 
30 
30 

40 
0 

20 
340 
80 

160 
360 

0 

60 
1 5 0 2 1 0  

10 
40 
80 

0 

30 
10 
50 
70 

40 
0 

40 
0 

180 
120 
80 

10 
0 

30 
0 
0 

10 
20 

120 

0 
0 

100 
60 

- 

0 
0 
0 
0 
0 

- 

0 

0 
0 
0 

- 

C 
0 
0 
20 
0 
0 - 

10 
O 
0 
0 
C 
10 
- 

10 
0 
10 
10 
0 
0 - 

10 

30 
0 
0 

10 

1160 
1000 

360 
TNTC 
TNTC 
1160 
1760 

20 
10 
0 

10 
0 

40 
100 

20 
20 

0 
120 

0 
0 - 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 - 

180 
20 

160 
380 
800 

60 
300 

140 
0 0 0  

0 
10 
70 

1 0 1 4 0  
40 

503030 
120 
480 

80 
230 

100 
0 

180 
540 

1200 
120 
100 

0 

0 1 0 0  - 
20 
30 
70 

70 
20 

260 
240 
40 

160 
50 
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Figure 92.Total coliform (so l id  bar ) ,  fecal coliform (open bar mderlying so l id  
bar when present) and fecal s t r ep  (open bar on r igh t  s ide of time marks) 
concentrations (colonies/100 ml) f o r  seven of the water qua l i ty  sample 
runs, March 26 - 27, 1977. Sample s ta t ion  numbers on each creek 
indicated by number i n  upper l e f t  corner. 
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Ainger Creek. From Table and F igure  q ; ~  one can see t h a t  even though 

h i g h  counts of  t o t a l  co l  i forms occurred a t  a l l  t h ree  s t a t i o n s ,  they were genera l l y  

lower  than counts a t  GC-2 and GC-3. Furthermore, f e c a l  s t r e p .  counts g e n e r a l l y  

equa l led  o r  exceeded fecal c o l i f o r m  counts, and i n  two cases (AC-3, Runs D and 

H) exceeded t h e  t o t a l  co l i f o rm counts. Again t h e  major sources of  t h e  b a c t e r i a  

i n  the  creek du r ing  t h i s  s tudy do n o t  appear t o  be human wastewater. 

Oyster  Creek. I n  c o n t r a s t  t o  G o t t f r i e d  and Ainger  Creek, Oyster  Creek had 

p e c u l i a r  b a c t e r i a l  pa t te rns  a t  a l l  t h r e e  sample s t a t i o n s .  The data i n  Table pe 

and F igure  92 show t h a t ,  depending on t h e  t i d e  and/or t ime o f  day, t h e  f e c a l  

b a c t e r i a  o f  segment 1 (OC-1) o f  t h e  creek had a h i g h  f e c a l  c o l i f o r m / f e c a l  s t rep .  

r a t i o .  I n  segments 2 and 3 (OC-2 and OC-3) h igh  f e c a l  c o l i f o r m  counts were 

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

t h e  major sources o f  b a c t e r i a  i n  t h e  samples from these s t a t i o n s  l i e  upstream o f  

the  suburban area. Whi le we suspected t h i s  t o  be t h e  case f o r  OC-3 a t  t h e  San 

Casa Road b r i d g e ,  we d i d  n o t  a n t i c i p a t e  t h i s  c o n c l u s i o n  f o r  t h e  

water  i n  t h e  v i c i n i t y  o f  OC-2. Apparent ly  r u n o f f  and dra inage f rom t h e  wet land 

reg ion  upstream o f  OC-2 on t h e  south branch o f  o y s t e r  Creek i s  a major element 

c o n t r i b u t i n g  t o  t h e  lowered water  q u a l i t y  i n  t h i s  segment o f  t h e  creek. 

Buck Creek. The extremely h igh  t o t a l  c o l i f o r m  counts accompanied by low 

feca l  b a c t e r i a l  counts and low feca l  c o l i f o r m / f e c a l  s t rep .  r a t i o s  were a t  f i r s t  

bo th  dramatic and unexplainable. However, as t h e  p ieces o f  t h e  water  q u a l i t y  and 

l a n d  use pa t te rns  o f  t h e  Buck Creek watershed f e l l  i n t o  place, i t  became c l e a r  

t h a t  t h e  causat ive  f a c t o r s  were t h e  l a n d  development a c t i v i t y  i n  t h e  v i c i n i t y  of 

t h e  Rotunda R ive r  and sur face r u n o f f  f rom t h e  l i g h t  r e i n  on March 25, t h e  day 

be fo re  ou r  water  q u a l i t y  study. The p a t t e r n s  o f  t h e  b a c t e r i a l  counts a t  BC-1 and 

BC-2 f u r t h e r  i l l u s t r a t e  t h e  s lugg ish  na ture  o f  t h e  t i d a l  c i r c u l a t i o n  i n  t h i s  creek 

p r i o r  t o  t h e  recen t  dam a t  BC-2. I n  conc lus ion  t h e  h igh  b a c t e r i a l  counts a t  t h e  



Buck Creek s t a t i o n s  i n d i c a t e  t h a t  t h e  creek proper  i s  n o t  impacted by o n - s i t e  
- 

wastewater systems. However, t h i s  may n o t  be t r u e  f o r  t h e  two dead end canals 

a t  t h e  mouth o f  t h e  creek. - 
T h i s  r a i s e s  impor tan t  quest ions about t h e  water q u a l i t y  i n  t h e  dead end 

- canals i n  t h e  Lemon Bay area which were ou ts ide  t h e  work scope o f  t h i s  study. 

The general design o f  these canals, t h e i r  o r i e n t a t i o n  r e l a t i v e  t o  t i d a l  f l ush ing ,  
- 

and t h e  f a c t  t h a t  a  m a j o r i t y  o f  w a t e r f r o n t  housing u n i t s  occur  on canal 

margins leads us t o  suspect t h a t  t h e i r  o v e r a l l  water  q u a l i t y  i s  low and q u i t e  - 
p o s s i b l y  a  h e a l t h  hazard. Since t h e  exchange o f  t h e  waters i n  these canals 

- w i t h  t h e  t i d a l  waters o f  creeks i s  r e l a t i v e l y  slow and t h e  downstream a s s i m i l a t i v e  

c a p a c i t i e s  o f  the  shal low areas o f  t h e  creeks and eas tern  shores o f  Lemon Bay 
- 

r e l a t i v e l y  high, t h e  impact o f  waters from t h e  canals i s  min imized f o r  t h e  

present.  - 
Wet Season B a c t e r i o l o q i c a l  Study. One imnediate c r i t i c i s m  of t h e  r e s u l t s  

I - above i s  t h a t  t h e  study was conducted d u r i n g  t h e  d r y  season when t h e  ground 

water  t a b l e  was low and ground water  f l o w  from o n - s i t e  wastewater systems was 

- 
minimal.  Accordingly,  on August 16, 1977 we sampled t h e  t i d a l  creek s t a t i o n s  and 

Bay 
two Lemn/s ta t i ons  a t  dawn and dusk. The r e s u l t s  o f  t h i s  s tudy  (Table a) show - 
t h a t  t h e  f e c a l  c o l i f o r m / f e c a l  s t rep .  r a t i o  was l e s s  than 4 : l  f o r  every s t a t i o n ,  

- i n d i c a t i n g  t h a t  t h e  b a c t e r i a  i n  t h e  waters o f  t h e  creeks a t  t h e  t imes o f  sampling 

were o f  non-human o r i g i n .  I n t e r e s t i n g l y ,  t h e  t o t a l  c o l i f o r m  counts a t  S t a t i o n s  

- 
GC-3, BC-2 and BC-3 were measurably lower  than t h e  counts a t  t h e  s t a t i o n s  i n  t h e  

March study. I n  t h e  case o f  GC-3 i t  appears t h a t  t h e  r u n o f f  f rom t h e  pastured - 
watershed upstream o f  t h e  s t a t i o n  between the  two sampling dates had removed most 

- o f  t h e  upland sur face ma te r ia l  p r i o r  t o  t h e  August study. 



Table - 50 Summary of Bacteriological Data from 208 Water Qual i ty  Study . 
i n  Lemon Bay Complex, August, 1977. Total coliform, fecal 
coliform and fecal streptococcus w i t h  mi l l ipore  f i l t e r  method. 
Results expressed as colonies oer 100 m l .  See Figure 66 - 
f o r  locations of s ta t ions .  

STATIONS 

Test Run Time LBA LBB GC1 GC2 GC3 AC1 AC2 AC3 OC1 OC2 OC3 BC1 BC2 BC3 

Total Coli A 0730 10 40 280 680 1200 100 200 180 80 640 800 60 240 140 

B 1800 0 30 270 160 730 20 30 30 40 60 450 20 60 200 

Fecal Coli A 0730 0 10 190 120 200 10 0 30 60 40 110 10 10 10 

B 1800 0 30 200 40 110 0 20 0 30 0 80 20 10 0 

Feca lS t rep  A 0730 30 10 220 590 640 100 80 20 20 100 590 40 90 0 

B 1800 50 10 150 120 240 30 40 20 30 100 470 0 30 0 

- 

MF colonies per 100 ml 



Validity of the Bacterioloqical Results. A second serious c r i t i c i sm of the 

- bacterial  data i s  t h a t  the mill ipore f i l t e r  method was used ra ther  than the f e r -  

mentation tube method. T h u s ,  while the  values we obtained with the mill ipore 

f i l t e r  method may not be optimal values, they do provide a base f o r  comparing 

re la t ive  levels  of bacteria in  the  water sampled a t  the  several s t a t i ons .  The 

serious student of bacter ia l  contamination of surface waters may wish t o  compare 

our r e su l t s  with t he  to ta l  and fecal coliform data f o r  water samples col lected 

on March 28 and August 15, 1977 by the Charlotte County Health Department. 

Phytoplankton. Next t o  water temperature, phytoplankton i s  perhaps the ea s i e s t  

water qual i ty  parameter t o  sample b u t  the  most laborious t o  analyze. A1 though 

the determination of chlorophylls i s  frequently the  preferred approach t o  deter-  

mining the abundance of phytoplankton and the r e l a t i ve  degree of "eutrophication",  

our laboratory was unable t o  analyze 144 samples for  chlorophyll w i t h i n  the time 

constra ints  of the  48 hour March sampling program. A t  the  same time i t  appeared 

t h a t  more could be learned about the  water qua l i ty  patterns i n  the sampling net- 

work by determining the number of c e l l s  of d i f f e r en t  species of phytoplankton. 

Although only the samples from RUN B have been analyzed, the r e su l t s  disclosed 

some interest ing and disturbing phenomena. Table 51 shows t h a t  a t  t he  time of 

sampling, Lemon Bay was experiencing a "bloom" of the  diatom, Astrionel l a  japonica. 

While segments of t h i s  bloom extended u p  the  creeks, par t icu la r ly  Oyster 

Creek, other " less  desirable" species of phytoplankton were present a t  several 

creek s ta t ions  (Table 52). In par t icu la r ,  the  r e l a t i ve ly  high counts of Gony- 

aulax in Ainger and Gottfried Creeks indicate t ha t  resident populations of t h i s  

dinoflagel la te  in  the t i da l  creeks should be monitored regular ly ,  s ince species 

of Gonyaulax are  the major causative agents of she l l f i sh  poisoning. Likewise the 

bloom of the blue green alga Anabena in  Buck Creek (BC-2, BC-3)  represents a 



second p o t e n t i a l  source o f  s h e l l f i s h  poisoning. However, t h i s  p a r t i c u l a r  
- 

species o f  Anabena i s  probably k i l l e d  by the  h igh  s a l i n i t y  waters o f  the  Bay. 

Future water q u a l i t y  programs i n  the  Lemon Bay area might  incorpora te  - 
phytoplankton and feca l  streptococcus assays on a r o u t i n e  basis. 



Table  - 51 Phy top lank ton  a t  Lemon Bay, S t a t i o n s  1-6 ,  
Run B .  March 2 6 ,  1977 -- 

C e l l s  P e r  10 m i l l i l i t e r s  

LB-1 LB-2 LB-3 LB-4 LB-5 LB-6 

Melos i ra  s u l c a t a  

Skeletonema costa turn  

A s t e r i o n e l  l a  j a p o n i c a  
C h a r a c t o c e r u s  spp .  

N i  t z s c h i a  l o n g i s s i m a  

N. c l o s t e r i u m  

Gyrosigma spp .  
Pleuros igma spp .  

Amphora s p p .  

Navicula  spp .  
Grammatophora s p .  

Rh izoso lena  s p p  . 
T a g e l l a v i a  s p .  

A c t i n a s t r u m  s p .  

P e r i d i n i u m  sp .  

B iddu lph ia  s p .  

Cerat ium s p .  

Cerat ium h i r u n d e n e l l a  

S tephanoxyi i  s p .  

T r i c e r a t i u m  s p .  
T h a l l a s o s i r a  s p .  

Scenedesmus s p .  - - - - 42 - 
O s c i l l a t o r i a  s p .  - - - - - - 
T r o p i d o n e i s  spp.  - - - - - - 



Table - 52 Phytoplankton a t  T ida l  Creek S ta t i ons  2 
and 3, -- Run 6, March 26, 1977 

C e l l s  Per 10 m i _ l l l l i t e r s  
AC-2 AC-3 OC-2 OC-3 BC-2 BC-3 GC-2 GC-3 

Gonyaulax sp. 1700 1292 338 - - - 2758 88 

Euglena (Gyrosigma) 17 3033 25725 - 33 33 317 - 
Per id in ium sp. 42 - - - - - - - 
Navicula spp. 17 - 163 13 50 8 183 213 

A s t e r i o n e l l a  japonica 175 - 388 10075 - - 17 - 
Skel etonema costatum 92 3467 1813 4138 - - - - 
Gymnodinium sp. - 81 7 - - 75 - - - 
Gymnodinium splendens 2 5 25 - - - - 258 - 
Pleurosigma spp. 8 - 88 11 3 17 - 67 13 

Gyrosigma spp. - 8 38 25 - - - - 
Amphora spp. 8 - 225 100 8 - 633 2188 

N i t z s c h i a  c l o s t e r i u m  17 8 150 163 8 - 17 - 
Gramatophora sp. - - 100 138 - 8 50 1 3  

N i t z s c h i a  long iss ima - - 7 5 75 - - - - 
Tropidoneis spp. - - 38 13 - - - - 
F r a g i l  l o r i a  sp. - - - 13 - - - - 
Chaetocerous spp. - - - 1838 - - - - 
Rhi zosolena spp. - - - 313 - - - - 
Melos i ra  su l ca ta  - - - 138 - - - - 
Pediastrun sp. - - - - 17 - - - 
Ceratium h i  rundenel 1 a - - - - 83 158 - - 
Anabena sp. - - - - 5417 38542 - - 
O s c i l l a t o r i a  - - - - - 11 7 - - 
Cocconeis sp. - - - - - - 17 - 



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 of 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  would no t  be complete w i t h o u t  r e d  f l a g g i n g  

p o t e n t i a l  "hot  spot" ,  non-point  source p o l l u t a n t  areas. From our  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 have 

mapped (Map X I  ) 12 areas i n  t h e  Lemon Bay complex whose upland a c t i v i t i e s  

a r e  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 53 summarizes t h e  p o t e n t i a l  c a u s i t i v e  e lement fs)  

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

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

Area 1. Lemon Bay f rom 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  t h e  bay f o r  a r e l a t i v e l y  l o n g  

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

bay t o  a s s i m i l a t e  the  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 Bridge. 

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

t h e  topography and the  drainage a long t h e  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 t h e  11 t o  12 f o o t  contour  l i n e  a h i g h  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 1 eve1 . Future developments i n  t h i s  area between Edwards 

S t r e e t  and Wentworth 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 .  Const ruc t ion  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  the  stream f l o w  i n  t h e  west branch o f  



TAELE 53 

KEY FOR WATER QUALITY HOT SPOTS MAP 

PROBABLE OR POTENTIAL CAUSES OF 
NO. - LOCATION LOKERED WATER QUALITY 

1. Lemon Bay, northwards from poor t i d a l  c i r c u l a t i o n  
south o f  Forked Creek 

2. A r t i s t s  Avenue area area u n s u i t a b l e  f o r  s e p t i c  tanks 
because o f  p o o r l y  d ra ined  s o i l s  

3. G o t t f r i e d  Creek, n o r t h e r n  poor f l u s h i n g  
s e c t i o n  

G o t t f r i e d  Creek, southern 
s e c t i o n  

Ainger  Creek, m i d ~ s e c t i o n  

Ainger  Creek, eas tern  canals  

A inger  Creek, mouth 

Oys ter  Creek, south f o r k  

Oyster Creek by S.R. 776 

Buck Creek near  Rotunda 

Don Pedro I s l a n d  

12. Dead end canals  on Lenon 
Bay, Grove City 

undetermined 

poor f l u s h i n g  

poor f l u s h i n g  

poor f l u s h i n g  o f  canals;  marinas 

poor f l u s h i n g  

l a n d  development 

l e n d  development 

area u n s u i t a b l e  f o r  s e p t i c  tanks 
because o f  p o o r l y  d ra ined s o i l s  

poor f l u s h i n g  



G o t t f r i e d  Creek cou ld  improve t h e  e x i s t i n g  s i t u a t i o n .  However, such a 

program would r e q u i r e  proper  forethought,  design and i n d i v i d u a l  landowner 

cooperat ion.  

Area 3. Nor th Sect ion o f  G o t t f r i e d  Creek. Nor th  o f  t h e  Deer Creek 

T r a i l e r  Park, G o t t f r i e d  Creek i s  p o o r l y  f lushed.  A t  t h e  same t ime, major 

roadside storm water o u t f a l l s  occur a t  SR 777 and n o r t h  o f  SR 777. A t  t h e  

same time, n u t r i e n t - b a c t e r i a l  enr iched f r e s h  water  f l ows  i n t o  t h i s  area 

from t h e  upstream pastured and p a r t i a l l y  channel ized segments of t h e  creeks. 

To a c e r t a i n  degree t h e  low water q u a l i t y  i n  t h i s  area i s  a n a t u r a l  

h i s t o r i c a l  phenomenon. Therefore, be fore  f u r t h e r  channe l i za t i on  and a f l o o d  

c o n t r o l  program l i k e  t h a t  developed by Smalley, W e l l f o r d  and Nalven f o r  t h e  

Board o f  County Commissioners, Sarasota County, 1965, occurs, ser ious  con- 

s i d e r a t i o n  should be g iven t o  t h e  r o l e s  t h e  upper watersheds o f  G o t t f r i e d  

Creek p l a y  i n  t h e  n u t r i e n t  regime o f  t h e  downstream sur face waters and t h e  

groundwater-aquifer recharge system. 

Area 4. Southern Sect ion o f  G o t t f r i e d  Creek. The data from our  

s tudy as w e l l  as o the r  water  q u a l i t y  s tud ies  i n d i c a t e  t h a t  somewhere i n  t h e  

v i c i n i t y  o f  t h e  mouth o f  t h e  Creek t h e r e  e x i s t s  one o r  more s i g n i f i c a n t  

wasteload sources. Because o f  t h e  t i d a l  c i r c u l a t i o n  p a t t e r n s  a t  t h e  mouth 

o f  t h e  Creek, i t  appears t h a t  o n s i t e  waste water systems and i r r i g a t i o n  

r u n o f f ,  p l u s  ground water seepage f rom one o r  more w a t e r f r o n t  u n i t s  on t h e  

P o i n t  o f  Pines are  c o n t r i b u t i n g  measurably t o  t h e  wasteload i n  t h i s  area. 

Area 5. Midsec t ion  o f  Ainger  Creek. The water  q u a l i t y  i n  t h e  long,  

deadend canals perpend icu la r  t o  t h e  streamflow and t i d a l  c u r r e n t s  i n  s e c t i o n  

2 o f  Ainger  Creek w i l l  con t inue t o  d e t e r i o r a t e  as t h e  l o t s  a long t h e  canals 

a r e  f i l l e d  w i t h  housing u n i t s .  Even where t h e r e  i s  a c e n t r a l  sewage system, 

the  water q u a l i t y  w i l l  d e t e r i o r a t e  unless t h e  canals a r e  redesigned o r  



t'eceive t h e  proper maintenance. The same i s  t r u e  f o r  o the r  dead end canals , 

i n  t h e  Lemon Bay 208 Study Complex. 

Area 6. Eastern Canals of Ainger'Creek. The l ong  and deep dead end 

canals i n  s e c t i o n  3 o f  Ainger  Creek w i l l  experience water q u a l i t y  problems 

r e s u l t i n g  from surface water r u n o f f  f rom w a t e r f r o n t  l o t s  and t h e  roadside 

dra inage networks. 

Area 7. Mouth o f  Ainger  Creek. A l l  o f  t h e  evidence t o  da te  i n d i c a t e s  

t h a t  water from t h e  t h r e e  dead end canals i n  the  v i c i n i t y  o f  t h e  b r i d g e  a t  

S.R. 775 i s  t h e  pr imary c o n t r i b u t o r  t o  t h e  unacceptable l e v e l s  o f  n u t r i e n t s  

and p o l l u t a n t s  i n  s e c t i o n  1 o f  t h e  Creek. Both t h e  canals and some o f  t h e  

w a t e r f r o n t  housing u n i t s  da te  f rom t h e  l a t e  1940's. The water  q u a l i t y  i n  

t h i s  area cou ld  be improved i f  improper ly  l oca ted  s e p t i c  tank systems were 

r e s i t e d  and i f  t h e  canals were scoured t o  remove some 30 y e a r s '  wo r th 'o f  

sediments r i c h  i n  o rgan ic  mat te r .  

Area 8. South Branch o f  Oyster Creek. From the  r e s u l t s  o f  p rev ious  

water  q u a l i t y  s tud ies  and t h e  l o c a l  geography, one cou ld  conclude t h a t  t h e  

low water  q u a l i t y  i n  t h i s  s e c t i o n  o f  Oyster  Creek i s  due t o  t h e  w a t e r f r o n t  

housing along the  Creek and i n  p a r t i c u l a r  a long t h e  Brookwood Road Canal. 

However, t h e  r e s u l t s  o f  our  b a c t e r i o l o g i c a l  s tud ies  demonstrate t h a t  

drainage from t h e  wetland areas upstream o f  t h e  suburban development on t h i s  

sec t i on  o f  t h e  Creek i s  t h e  major source o f  t h e  wasteload. 

Area 9, Oyster Creek, Northeast  o f  San Casa Road. A t  t h e  present  

t ime the  sur face water e n t e r i n g  the  Creek i n  t h i s  area has a r e l a t i v e l y  

h igh  nu t r ien t -sed iment -po l  l u t a n t  wasteload de r i ved  f rom nearby l and  develop- 

ment a c t i v i t i e s  and an improved pasture. The charac ter  o f  t h i s  wasteload 

w i l l  undoubtedly change i n  the  fu tu re .  



Area 10. Buck Creek, down st re an^ o f  Rotunda River .  A t  t he  present  

t ime the  waters o f  Buck Creek are r e c e i v i n g  h igh  amounts o f  n u t r i e n t s ,  

sediment and f i n e  s i l t  v i a  sur face r u n o f f  f rom nearby l a n d  development 

a c t i v i t i e s .  I n  the  fu ture ,  sur face runo f f  f rom the developed l a n d  w i l l  

con t inue t o  be the  major non-point source o f  p o l l u t i o n  f o r  Buck Creek. 

Area 11. Don Pedro and Knight  Is land.  U n t i l  now, t h e  c o n t r i b u t i o n  

t o  the  wasteload o f  the  southern segment o f  Lemon by l and  development and 

the  seawal l ing o f  h i s t o r i c a l  dead end t i d a l  channels on the  bayside o f  

these i s lands  has been minimal. However, p l a t t e d  l a n d  sales and homesite 

cons t ruc t i on  are increasing.  Sept ic  tank system permi ts  are be ing issued. 

I f ,  and when, the  i s lands  are connected t o  the  mainland by a br idge,  l a n d  

development and w a t e r f r o n t  homesite a c t i v i t i e s  w i l l  become major elements i n  

the  wasteload budget i n  t h i s  area. However, a major p o r t i o n  o f  t h i s  waste- 

l oad  w i l l  probably f l o w  south o u t  o f  Lemon Bay and i n t o  P lac ida  Harbor. 

Area 12. Grove City Dead End Canals on Lemon Bay. The 1975-1977 

water q u a l i t y  data o f  t h e  Char lo t te  County Hea l th  Department i n d i c a t e  t h a t  

t he  waters i n  these canals are r e c e i v i n g  s i g n i f i c a n t  wasteloads from water- 

f r o n t  housing un i t s .  Although the  o r i g i n s  o f  t he  wasteloads have not  been 

i d e n t i f i e d ,  ground water  drainage through the  dredged s p o i l  s o i l  o f  some 

o f  t he  l o t s  on the  canals i s  probably a major c o n t r i b u t i n g  fac to r .  Spo i l  

s o i l  i s  one o f  t he  few s o i l s  i n  the  area f o r  which there  i s  l i t t l e  o r  no 

i n fo rmat ion  on the  s o i l ' s  c h a r a c t e r i s t i c s .  Since b u i l d i n g  s i t e s  on t h e  

f i l l e d  sec t ions  o f  these and o t h e r  dead end canals a re  under la in  by t h i s  type 

o f  s o i l ,  t h i s  s o i l  m e r i t s  immediate study. 

Other areas w i t h  dead end canal systems w i t h  s p o i l  s o i l  f rom sub- 

merged lands inc lude  New P o i n t  Comfort, the  mouths o f  Buck and Lemon Creeks, 

and the  Lay s ide  o f  Don Pedro Is land.  



SEPTIC TANK SYSTEMS 

An Introduction t o  t h e i r  Problems, Main- 
tenance, Improvement, and Alternatives 

Not a l l  on-s i te  s ep t i c  tank wasteater systems a re  bad. Some are  b e t t e r  

than others.  Contamination of surface and ground water by a s ep t i c  tank system 

begins w i t h  the  permitted p l a t t i ng  and zoning of a housing u n i t  o r  subdivision 

and ends with the  overt  symptoms of f a i l u r e  of the  system t o  function properly. 

Usually the  f i r s t  sign of f a i l u r e  is a sluggish t o i l e t ,  one week t o  two months 

before the  system dies .  

Six causes f o r  f a i l u r e  may occur from the  time of the  i n i t i a l  s i t e  eval- 

uation t o  construction. Where one o r  more of these occur, f a i l u r e  of the  system 

may occur w i t h i n  three years. The s i x  causes o r  problems a r e  as follows: 

1.  Poor evaluation of t he  s i t e  for the  tank treatment f i e l d  by the 

i n s t a l l e r .  

2. Failure of the  regulatory agency t o  r e j ec t  appl icat ions  w i t h  poor 

s i t i n g  o r  design. 

3.  Design specif icat ions  not followed during construction and construction 

not inspected. 

4. Poor construction procedures used by the  i n s t a l l e r .  

5. Mistakes overlooked and e r rors  i n  judgment during the  s i t e  inspection 

by the  regulatory agency. 

6. System overloading beyond design specif icat ions  due t o  increased 

wastewater volume following in s t a l l a t i on .  

Early f a i l u r e  i s  avoided when the  system i s  designed and in s t a l l ed  w i t h  

c lose  cooperation between the  i n s t a l  1 e r ,  regulatory agency and s o i l  s c i e n t i s t  

(Otis e t  a1 ., 1977). Once the  housing u n i t  i s  occupied the  burden of responsi- 

b i l i t y  f o r  the proper operation and maintenance becomes t h a t  of the  housing 



u n i t  u se r ( s ) .  

The best  and most readily avai lable  introduction t o  s ep t i c  tank systems and 

t h e i r  maintenance i s  the  Manual - of Septic Practice_, Public Health Service, 

Publ. No. 526, U. S. Department of Health, Education and Welfare, Public Health 

Service,  avai lable  e i t h e r  from the local  County Health Department o r  the  

Superintendent of Documents, U. S. Government Printing Office, Washington, D. C. , 

20201 a t  a cost  of 35 cents.  Two other  up-to-date and readable manuals on s ep t i c  

tank and o ther  on-s i te  systems a r e  Manual of Grey Water Treatment Pract ice ,  

J .  H .  T. Winneberger (ed) (1974) and Individual On-site Wastewater Systems, 

Nina I .  McCelland (ed)  (1977). All three manuals should be in  every local l i b r a ry  

i f  not on every household coffee tab le  o r  bathroom reading rack. A t  the  local  

level the  best counsel i s  t h a t  of the  most experienced and r e l i a b l e  s ep t i c  tank 

in s t a l l a t i on  and servicing firms.  

From the beginning of occupancy of the  dwelling a char t  should be displayed 

in an appropriate place i n  the  dwelling served by the  system. The char t  should 

show the  locat ion of each sep t i c  tank and t h e  treatment f i e l d .  The char t  ( s )  

should include the  data on the  or iginal  permit(s) ,  br ief  ins t ruc t ions  f o r  proper 

inspection and maintenance programs, and records of the  dates  of inspection,  

cleaning, symptoms of f a i l u r e s ,  flooding, e tc .  I f  one or  more generation of 

occupants have occupied the  s i t e ,  the  present occupant should obtain a copy of 

the  or iginal  permit and records of any maintenance program. This can i n  some 

instances become equivalent in time and e f f o r t  t o  a t i t l e  search on the  property 

i t s e l f .  

In the  Lemon Bay area and southwest Florida i n  general, s ep t i c  tank systems 

were often improperly i n s t a l l ed  and improperly s i t ed .  Pr ior  t o  1972 treatment 

f i e l d s  might be as close as 10 f e e t  t o  edges of waterways; treatment f i e l d s  i n  

poorly drained s o i l s  o r  f i e l d s  t h a t  f a i l ed  t o  function were not infrequently 



- 
by-passed by sewer p ipe  o r  under la in  by a French t i l e  s u b f i e l d  drainage system. 

- However, f o l l o w i n g  A p r i l  25, 1972 when t h e  present  day s e p t i c  tank r e g u l a t i o n s  

began, f i e l d s  had t o  be l o c a t e d  a t  l e a s t  50 f e e t  from t h e  edge o f  open water.  

- Systems i n s t a l l e d  a f t e r  1972 have been s u b j e c t  t o  c l o s e l y  superv ised p e r m i t t i n g  

regu la t i ons .  Furthermore, t h e  l o c a l  h e a l t h  departments have been d i r e c t l y  i n -  - 
volved i n  s i t e  inspect ions ,  p e r c o l a t i o n  t e s t s ,  and checking on t h e  system du r ing  

- cons t ruc t i on .  

I n  t h e  Lemon Bay area s e p t i c  tank  systems i n s t a l l e d  s ince  1972 have been 

- requ i red  t o  be 39 inches above t h e  h ighes t  ground water  l e v e l .  I f  necessary, 

t h e  system has been b u i l t  above ground l e v e l  and b u r i e d  under a landscaped mound. 

This  was n o t  always t r u e  i n  o l d e r  systems which cannot be co r rec ted  w i t h o u t  b u i l d -  

i n g  a complete ly  new system and sometimes even e l e v a t i n g  t h e  house. 

The f o l l o w i n g  1 i s t  o f  DO'S and DO NOT'S may he lp  t h e  homeowner and, i n  t u r n ,  

h e l p  t h e  l o c a l  connnunity ma in ta in  and improve t h e  q u a l i t y  o f  t h e  l o c a l  su r face  

waters. 

1. DO have s e p t i c  tank manholes and i n s p e c t i o n  holes w i t h i n  8 inches of  

t h e  ground sur face t o  s i m p l i f y  maintenance and c leaning.  

2. DO have t h e  s o i l  absorp t ion  system inspected immediately if i t  i s  

o l d e r  than 15 years. 

3. DO i nspec t  t h e  s e p t i c  tank once a yea r  f o r  t h e  accumulat ion o f  sludge 

and sur face scum. 

4.  DO have t h e  s e p t i c  tank pumped and p r o p e r l y  cleaned i f  t h e  bottom o f  

t h e  sur face scum i s  w i t h i n  3 inches o f  t h e  tank ' s  o u t l e t  p ipe.  Detergent  

and o t h e r  scums c l o g  t h e  s o i l  absorp t ion  f i e l d ,  sho r ten ing  i t s  

p o t e n t i a l  l i f e .  



5. DO have t h e  s ludge i n  t h e  tank pumped every 3 t o  5 years. The c o s t  i s  

nominal, about $30.00. More f requent  pumping destroys proper  b a c t e r i a l  

ac t i on .  Biodegradable soaps and occasional a d d i t i o n  o f  yeas t  he lp  keep 

t h e  tank 's  b a c t e r i a l  system "hea l thy" .  A smal l  r e s i d u a l  amount o f  

s ludge should be l e f t  i n  t h e  tank. 

6. DO NOT add p r o p r i e t o r y " s e p t i c  tank c lean ing"  compounds t o  the system. 

Many con ta in  c a u s t i c  soda (sodium hydroxide)  which i n t e r f e r e s  w i t h  

b a c t e r i a l  d iges t i on .  Fur ther ,  t h e  r e s u l t i n g  a1 k a l i n e  e f f l u e n t  f rom 

t h e  tank w i l l  damage t h e  s o i l  s t r u c t u r e  o f  t h e  absorp t ion  f i e l d .  

7. DO NOT use a k i t chen  garbage d isposal ,  i f  poss ib le .  Garbage d isposa l  

u n i t s  a re  a c u l t u r a l  convenience t h a t  unnecessar i l y  burden t h e  s e p t i c  

tank system. I f  one i n s i s t s  on us ing  t h i s  mechanical device, t h e  s e p t i c  

tank should be pumped every two years.  I n  t h e  BOD5 o f  household grey 

water 70% comes from t h e  k i t c h e n  garbage d isposal  u n i t .  

8. DO NOT p ipe  r o o f  d ra ins ,  foundat ion  dra ins,  and o t h e r  dra inage t h a t  

produces l a r g e  i n t e r m i t t e n t  o r  constant  volumes o f  water i n t o  t h e  s e p t i c  

tank o r  absorp t ion  area. 

9. DO NOT f l u s h  t o i l e t  paper s u b s t i t u t e s ,  paper towels, newspapers, rags, 

e tc . ,  o r  tampons i n t o  a s e p t i c  tank o r  y o u r  f l u s h  t o i l e t  w i l l  soon 

become r a t h e r  s lugg ish  due t o  i n l e t / o u t l e t  c logging.  

10. DO have t h e  absorp t ion  f i e l d  p rope r l y  s i t e d ,  designed, constructed,  

and l o c a t e d  w i t h i n  24 inches o f  the  s o i l  sur face  s ince  t h e  h ighes t  con- 

c e n t r a t i o n  o f  s o i l  b a c t e r i a  i s  found above t h i s  depth. 

11. DO NOT i r r i g a t e  o r  water  t h e  vegeta t ion  i n  t h e  immediate v i c i n i t y  of  

t h e  absorp t ion  f i e l d .  This may increase t h e  dra inage l o a d  on t h e  f i e l d .  



12. DO consider two absorption f i e l d s  when the f i r s t  one f a i l s  and has t o  

be rebui l t .  With two f i e ld s  and a diversion valve the two f i e l d s  may 

be used a l te rna te ly  thereby prolonging the l i f e  of both f i e ld s .  

13. DO route black water from t o i l e t s  t o  one sep t i c  tank system and 

household grey water t o  a second sep t i c  tank system i f  there  i s  one. 

This wil l  increase the length of time black water wastes remain i n  the 

tank f o r  digestion. 

14. DO consider using modern waste flow reduction and water saving devices. 

A recent report  by Cohen e t  a l .  (1974) en t i t l ed  "Demonstration of 

Wasteflow Reduction From Households" i s  avai lable  from the U. S. Environ- 

mental Protection Agency, Cincinnati,  Ohio and reviews the costs  and 

effectiveness of various wastewater conserving devices such as shallow 

trap t o i l e t s ,  t o i l e t  tank in se r t s ,  flow l imit ing shower heads and wash 

water (grey water) reuse systems for.lawn sprinkling.  The water reuse 

systems would be most appropriate i n  southwest Florida where large 

volumes of water are  used fo r  lawn sprinkling during the peak population, 

dry season, causing a marked draw down of water l eve ls  i n  a r tes ian  wells. 

A t  the  same time reuse of grey water would reduce the wasteload of on- 

s i t e  wastewater systems. 

15. DO undertake a neighborhood dye t r ace r  t e s t  program t o  iden t i fy  f au l ty  
- 

sep t i c  tank systems i n  the  various waterfront developments. Local 

- groups throughout the country, par t icu la r ly  resor t  homeowner associations 

on small northern lakes,  have begun t o  conduct dye t r ace r  t e s t s  w i t h  

- the  aid of local public health departments. A "grass roots" i n i t i a t i o n  

and par t ic ipat ion t e s t  program i s  the  best  approach f o r  the strongest  - 
position i n  the sep t ic  tank controversy a t  the local level 



16. DO become as w e l l  informed as poss ib le  about t h e  r a p i d l y  e v o l v i n g  

a l t e r n a t i v e s  f o r  p lann ing  waste t reatment  f o r  smal l  communities as 

w e l l  as c o r n u n i t i e s  having low d e n s i t i e s  o f  housing u n i t s  spread over  

a  l a r g e  area as i n  t h e  Englewood Water D i s t r i c t .  

Every smal l  community needs t o  be in formed o f  t h e  recent  

d i r e c t i v e s  d e f i n i n g  t h e  new Federal EPA p o l i c i e s  on wastewater t r e a t -  

ment systems f o r  smal l  communities. I n  p a r t i c u l a r  t h e  i n f o r m t i o n  i n  

t h e  EPA's Construct ion Grants Program Requirements PRM #76 on t h e  

" E l i g i b i l i t y  o f  s e p t i c  tanks, and o t h e r  smal l  t reatment  systems" and 

t h e  techn ica l  book le t s  from t h e  March 7-9, 1977 seminars on smal l  

wastewater t reatment  systems should be a i r e d  p u b l i c l y  a t  the  l o c a l  

A d d i t i o n a l  i n f o r m a t i o n  may be obta ined from t h e  o f f i c e  o f  

Michael 6. Cook, Chief  
F a c i l i t i e s  Requirements Branch (WH-547) 
O f f i c e  o f  Water and Hazardous M a t e r i a l s  
Un i ted  States Environmental P r o t e c t i o n  Agency 
Washington, DC 20460 

17. DO cons ider  as a  community more s t r i n g e n t  gu ide l i nes  and r e g u l a t i o n s  

a t  t h e  l o c a l  l e v e l  w i t h  respect  t o  w a t e r f r o n t  developments. I n  t h e  

l a s t  10 years t h e  p u b l i c  has become i n c r e a s i n g l y  in formed o f  conclus ions 

f rom an ever  i nc reas ing  number o f  research r e p o r t s  on r a t e s  and d i s -  

tances o f  t r a v e l  o f  bac te r i a ,  v i ruses ,  and n u t r i e n t s  i n  d i f f e r e n t  

types o f  s o i l s .  It now appears t h a t  f o r  many types of sandy s o i l s  

t h e  minimum sa fe  d i s tance  from t h e  absorp t ion  f i e l d  t o  water  courses 

i s  a t  l e a s t  100 f e e t  ( i .e . ,  Motts, 1976). Where t h e  depths o f  p l a t t e d  

l o t s  and roads do n o t  a l l o w  such a  setback l i n e ,  then a  l o c a l  a l t e r -  

n a t i v e  waste t reatment  system should be used. This  w i l l  r e q u i r e  

p lann ing  f o r  app rop r ia te  space and l o c a t i o n  o f  such a  system i n  t h e  



subd iv i s ion  o r  neighborhood. 

18. DO remember the  f o l l o w i n g  statements i n  a memorandum, dated December 30, 

1976, f rom Russell E. Train, D i r e c t o r  o f  t he  U. S. Environmental Pro- 

t e c t i o n  Agency t o  the  agency's reg iona l  admin i s t ra to rs  "The (wastewater) 

f a c i l i t y  p lans w i t h  some recent  exceptions, genera l l y  d i d  n o t  analyze 

the  a l t e r n a t i v e  o f  non-sewered systems f o r  smal l  comnunit ies even where 

p o t e n t i a l l y  cos t -e f fec t ive- - -Th is  a l t e r n a t i v e  appears t o  have been 

overlooked i n  p a r t  because i t  i s  n o t  i n  t h e  f a c i l i t y  p lanner ' s  vocab- 

u l a r y  o f  so lu t i ons .  " 
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