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BACKGROUND 

The B ig  Slough watershed p resen t l y  cons i s t s  o f  approximately 195 sq. m i .  
w i t h  t h e  b u l k  o f  t h e  area w i t h i n  Sarasota County (F igure  1). Por t ions a lso  
extend i n t o  Manatee County, w i t h  a  small segment l oca ted  i n  western Desoto 
County. A  small segment o f  B ig  Slough passes through t h e  northwestern corner  
of C h a r l o t t e  county. The C i t y  o f  Nor th  Po r t  and P o r t  Char lo t te  represent  t h e  
l a r g e s t  munic ipal  bodies w i t h i n  the  basin. The bas in  i s  bordered t o  t h e  
nor thwest  by Deer P r a i r i e  Slough and t o  t h e  east  by Horse Creek and t h e  Peace 
R ive r .  The Slough empties i n t o  t h e  Myakka R ive r  approximately 9.0 m i l es  
upstream from C a t t l e  Dock Po in t  i n  Char lo t te  Harbor, and i s  a  sub-basin of t h e  
Myakka R ive r .  The ac tua l  watershed o f  t h e  bas in  was enlarged w i t h  t h e  
c o n s t r u c t i o n  o f  t h e  Por t  Char lo t te  system o f  canals and waterways, which 
r e d i r e c t e d  sur face drainage i n  t h i s  eastern p o r t i o n  from t h e  Myakka R ive r  i n t o  
B i g  Slough. Dur ing per iods  o f  h igh  water, drainage can be red i rec ted  from the  
B i g  Slough o u t l e t ,  t o  t h e  numerous canals which connect t h e  Cocoplum waterway 
w i t h  t h e  Myakka R iver .  

B i g  Slough, o r  B i g  Slough Canal as i t  i s  known i n  t h e  upper reaches, i s  
a  channe l ized drainageway extending over 20 mi les ,  t h a t  was constructed by t h e  
dredging o f  Myakkahatchee Creek. Remnants o f  t h e  meanders from t h e  creek s t i l l  
e x i s t ,  p a r t i c u l a r l y  near t h e  downstream end o f  t h e  Canal and l o c a l  res iden ts  
r e f e r  t o  B i g  Slough and Myakkahatchee Creek interchangeably. Named t r i b u t a r i e s  
t o  B i g  Slough i n  i t s  upper reaches i nc lude  Wildcat,  Bud, and Mud Lake Sloughs. 

Land use w i t h i n  t h e  bas in  i s  p r i m a r i l y  rangeland i n  t h e  upper por t ions ,  
changing t o  r e s i d e n t i a l  and urban i n  t h e  area adjacent t o  t h e  Myakka River.  The 
cana ls  d r a i n i n g  t h e  r e s i d e n t i a l  areas are f i t t e d  w i t h  numerous c o n t r o l  
s t r u c t u r e s .  The headwaters o f  the  Myakka R ive r  d r a i n  phosphate min ing  
i n t e r e s t s ,  as do t h e  upper p o r t i o n s  o f  t h e  B ig  Slough watershed. 

F l o r i d a  Admin i s t ra t i ve  Code, Chapter 17-3, i d e n t i f i e s  by county t h e  
f o l l o w i n g  p o r t i o n s  o f  t h e  Basin as Class I waters, s u i t a b l e  f o r  potable water  
suppl ies;  Char lo t te  County - "Por t  Char lo t te  Canal System - Surface waters l y i n g  
upstream o f ,  o r  d i r e c t l y  connected to ,  Fordham Waterway upstream o f  Conway 
Boulevard" and Sarasota County - "Big Slough Canal South t o  US 41." The c i t y  
o f  No r th  P o r t  ob ta ins  raw potab le  water from B ig  Slough j u s t  above t h e  US 41 
b r i dge .  There are  no Class I waters w i t h i n  those p a r t s  o f  t h e  basin i n  Desoto 
o r  Manatee Counties and no Class I1  waters ( S h e l l f i s h  propagation o r  harvest ing)  
w i t h i n  t h e  watershed i n  any o f  t h e  f o u r  count ies.  The remainder o f  t h e  bas in  
i s  c l a s s i f i e d  as Class 111 waters, s u i t a b l e  f o r  rec rea t i on ,  propagation and 
management o f  f i s h  and w i l d l i f e .  

A  rev iew o f  water q u a l i t y  i n fo rma t ion  and s tud ies  f o r  t h e  area i d e n t i f i e d  
t h e  f o l l o w i n g  po in t s .  Elevated n u t r i e n t  and c o l i f o r m  l e v e l s  are associated w i t h  
t h e  rangeland and urban r u n o f f  t o  B ig  Slough. The Myakka R iver  basin, as a  
whole, and t h e  B i g  Slough Basin, i n  p a r t i c u l a r ,  are repor ted  t o  have "GOOD" 
water  q u a l i t y  (Hand, e t  a l ,  1990) w i t h  t h e  except ion o f  Mud Lake Slough, which 
i s  r a t e d  as on l y  "FAIR". The Myakka R ive r  drainage i s  repor ted  as being 
t y p i c a l l y  low i n  d isso lved oxygen and enhanced i n  n u t r i e n t s ,  p a r t i c u l a r l y  
phosphorous. These water q u a l i t y  problems are  judged t o  be on ly  "somewhat" 



cu l tu ra l l y  enhanced. Other work in the  region (EQL, 1986) has iden t i f i ed  high 
l eve l s  of both dissolved so l ids  and to t a l  iron as a continuing problem with 
respect  t o  Class I c r i t e r i a .  Evaluations of surface water qual i ty  in mining 
development appl icat ions  (CMI , 1990) found numerous viol at ions of dissolved 
oxygen, c o l i f m  (both t o t a l  and f eca l ) ,  a lka l i n i t y ,  and pH c r i t e r i a  during the  
1984-1985 time period. Ear l ie r  periods evaluated (1978-1979) detected frequent 
cadmium, s i l ve r ,  mercury, iron,  zinc, o i l  and grease, and to t a l  phenol 
v io la t ions  which appeared t o  have ameliorated (based on percent of analyses in 
v io la t ion)  by 1984-1985. No problems were observed fo r  un-ionized ammonia or  
pest ic ides .  

This present evaluation of water qual i ty  was conducted by the  r e t r i eva l  
of raw analytical data from the  following sources. An i n i t i a l  download of the  
Environmental Protection Agency's (EPA) STORET data  system provided those data  
which counties or  municipali t ies have submitted in the  past. The United S ta tes  
Geological Survey's (USGS) WATSTORE system was a1 so queried fo r  analytical  data  
within the  basin. Sarasota County Environmental Services Laboratory provided 
data  from the i r  ongoing monitoring program t h a t  was too recent t o  appear in 
STORET. The North Port Water Control D i s t r i c t  provided monitoring data  which 
have been collected by both Environmental Qual i ty  Laboratory and by Joyce 
Environmental Consultants. These data were compiled into  a s ingle  PC-based data  
s e t  in a dgase I I I t  format and evaluated against  17-3 c r i t e r i a ,  against  a 
Florida Water Qua1 i t y  Index (a comparison t o  other surface waters of the  s t a t e ) ,  
and against  a Trophic S t a t e  Index developed for  Florida Lakes. 

DATABASE DEVELOPMENT 

STORET 

Retrievals of ambient surface water qua l i ty  data  from the  EPA STORET 
system were preceded a gross inventory (Appendix A) of the  basin as iden t i f i ed  
by eight-point polygon (Table 1). This l i s t i n g  of parankters by remark code and 
number of observations from 1971 t o  present was used t o  se lec t  the  time period 

- and analytes for re t r ieva l  of raw data (Table 2) .  The time period selected was 
1980 t o  present, based on the  r e l a t i v e  number of observations contained within 
the  various years. Parameters retr ieved were those with 17-3 c r i t e r i a  or  
app l i cab i l i t y  t o  the  water qua1 i t y  and trophic indices planned f o r  evaluation. 

- Five s t a t i o n s  within the  Big Slough watershed resul ted from the  STORET download, 
(25030413, 25030410, 02299420, 02299410, and 25030013) spanning from Myakka City 
and Mud Lake Slough t o  the US 41 bridge. 

- 
I f  only a few observations were avai lable ,  o r  of the  b u l k  of the  

observations w r e  l i s t e d  a s  being l e s s  than the  l i m i t  of detection,  these 
parameters were not included in the  database. In some instances, dissolved - quan t i t i e s  represented the  bulk of the observations and were re t r ieved,  while 
c r i t e r i a  a r e  s t r i c t l y  applicable t o  t o t a l  quant i t i es .  The larger  database 
avai lable  f o r  the  dissolved const i tuent  was judged t o  be the  more valuable f o r  

- evaluating basin water qual i ty  conditions. Dissolved quant i t ies  are iden t i f i ed  
by a ' V '  under the  appropriate remark code f o r  the  parameter. 



The database was a lso  developed and expanded as f a r  as p o s s i b l e  by  
r e t r i e v i n g  component parameters ( i .e.  t h e  numerous forms o f  bo th  d i s s o l v e d  and 
t o t a l  inorgan ic  n i t rogen) ,  i n  o rder  t o  combine i n t o  a t o t a l  n i t r o g e n  parameter 
r e q u i r e d  f o r  t r o p h i c  s t a t e  evaluat ions.  Assumptions made i n  these combinat ions 
are again r e f l e c t e d  i n  t h e  remark codes f o r  t h e  s p e c i f i c  parameter. STORET 
codes represent ing  d i f f e r e n t  u n i t s  o f  r e p o r t i n g  f o r  t h e  same parameter ( i .e .  
ammonia as n i t r o g e n  o r  ammonia) were a l so  r e t r i e v e d ,  and u n i t  convers ions 
performed as necessary. The component parameters were n o t  mainta ined i n  t h e  
f i n a l  database. 

WATSTORE 

The USGS has mainta ined several stream gaging and water q u a l i t y  s t a t i o n  
w i t h i n  t h e  watershed. W i th in  t h e  re levan t  t ime per iod ,  1980 t o  present, those 
da ta  n o t  already incorpora ted  i n t o  t h e  STORET database were from B i g  Slough 
Canal near  Myakka City a t  SR 72 (02299410). w i t h  a s i n g l e  sampling o f  B i g  Slough 
a t  1-75. No s t a t i o n  number was assigned t o  t h i s  l a t t e r  s t a t i o n  and it was added 
t o  t h e  database under t h e  des ignat ion  25030014, cons i s ten t  w i t h  t h e  Sarasota 
County work a t  t h e  same l o c a t i o n .  

Sarasota County 

Sarasota County Environmental Serv ices Laboratory has an ongoing 
mon i to r i ng  program which inc ludes  t h r e e  s t a t i o n s  w i t h i n  t h e  B i g  Slough 
watershed. These are l oca ted  where SR 72, 1-75, and US 41 each cross t h e  canal,  
s t a t i o n s  25030013, 25030014 and 25030410, r e s p e c t i v e l y .  Data from 1987 through 
June o f  1990 were obta ined from the  Laboratory and incorpora ted  i n t o  t h e  
database. Much o f  these data  were a l ready  conta ined w i t h i n  t h e  STORET system 
s ince  Sarasota County prov ides  t h e i r  r e s u l t s  t o  EPA. Su rp r i s i ng l y ,  however, 
da ta  f o r  s t a t i o n  25030014 was n o t  r e t r i e v a b l e  f rom STORET, e i t h e r  w i t h i n  a 
polygon o f  l a t i t u d e s  and longi tudes,  o r  by  agency and s t a t i o n  name. An 
apparent ly  i n c o r r e c t  l a t i t u d e  and l ong i tude  o f  t h i s  s t a t i o n  has been assigned 

- which may have prevented t h e  data from be ing  v i s i b l e  i n  t h e  STORET system. Data 
f o r  t h i s  s ta t i on ,  t he re fo re ,  are on l y  from 1987-1990. 

The Sarasota County Eco log ica l  Serv ices D i v i s i o n  are  a l so  a c t i v e  i n  t h e  
- bas in  and has conducted a two year sampling program f o r  a Myakka Basin 

Management P ro jec t  sponsored by t h e  FLor ida Department o f  Environmental 
Regu la t ion  (FDER). Laboratory analyses were performed by Mote Marine Laboratory 

.- f o r  t h i s  e f f o r t .  Two o f  t h e  s t a t i o n s  f o r  which i n  s i t u  and a n a l y t i c a l  da ta  are  
a v a i l a b l e  are a t  B i g  Slough and SR 72 and 1-75 (25030013 and 25030014, 
respec t i ve l y ) .  

- Nor th  Po r t  Water Cont ro l  D i s t r i c t  

L i k e  Sarasota County, t h e  Nor th  P o r t  Water Cont ro l  D i s t r i c t  r o u t i n e l y  
- moni to rs  bo th  B i g  Slough and t h e  system o f  r e s i d e n t i a l  and drainage canals. 

These da ta  were prov ided by t h e  Water Cont ro l  D i s t r i c t  f rom 1986 through July 
o f  1990 and had been c o l l e c t e d  and analyzed f i r s t  by Environmental Q u a l i t y  

.. Laboratory and then by Joyce Environmental Consultants. I n i t i a l l y ,  e i g h t  
s t a t i o n s  were sampled on a monthly basis .  Th i s  was expanded t o  n ine  s t a t i o n s  
when Joyce took over t h e  moni tor ing,  b u t  as a l o c a t i o n  f o r  t h e  n i n t h  s t a t i o n  was 



not readily available, it was not included in the database or subsequent 
analyses. These stations, for the most part, do not have STORET station numbers 
assigned and their designations are a concatenation of latitude and longitude 
values. 

Big Slough Database 

The database developed totalled 987 records at 13 stations and addressed 
56 parameters or calculated quantities. A listing of the raw data is contained 
in this report on magnetic media as a dBase IIIt file named BIGSLOUG.DBF. The 
structure and contents for this file appears in Appendix B. The database mimics 
STORET format in that remark fields exist as a corollary to the parameter fields 
and contain codes to indicate qualifiers to the data. Remark codes employed in 
this database also follow STORET convention with one exception and are listed 
in Table 3. When remark codes are 'K', less than the limit of detection, the 
number contained in the parameter field is the 1 imit of detection. Missing data 
flags are '-9'. 

The database was enhanced by the calculation of several quantities. 
Percent saturation of dissolved oxygen was computed if temperature values were 
present. If conductivity values were present, they were incorporated. Salinity 
values were calculated from temperature compensated conductivities and unionized 
ammonia calculated, provided pH values were present. Where ni trate-ni trogen and 
nitrite-nitrogen quantities were both present, they were combined into a single 
parameter, nitrate-nitrite-nitrogen. Total nitrogen quantities were computed 
from total Kjeldahl nitrogen and nitrate-nitrite-nitrogen values, and inorganic 
nitrogen from ammonia-ammonium-nitrogen plus nitrate-nitrite-nitrogen. Values 
calculated during this evaluation are identified with a 'C' in the appropriate 
remark code. 

Stations 

The 13 station locations, as latitude and longitude, appear in Table 4. 
Of these, stations 2299410 and 225030013. appear to be Poughly equivalent, both 
located on Big Slough near the SR 72 Bridge. Stations 25030410 and 25030413 
also appear to describe the same location, one identified as Myakkahatchee Creek 
at US 41, the other as Big Slough at US 41. (Latitude and longitude given for 
250304140, houever, do not appear to be on a water body of any sort and may 
represent an erroneous station location.) Data from these two station pairs 
were combined for any analysis of water quality, but were maintained as separate 
entities within the database. When similar stations are combined, four 
stations were located on the freshwater mainstem of Big Slough, one in the tidal 

.- portion, one in Mud Lake Slough, and five in the canal systems of the North Port 
Water Control District. 



WATER OUALITY EVALUATIONS 

Chapter 17-3 Evaluation 

In i t i a l  evaluations consisted of a comparison of a l l  data against  
ex is t ing  Chapter 17-3 water qual i ty  c r i t e r i a .  The r e su l t s ,  as a l i s t i n g  of 
v io la t ions  by s ta t ion ,  as well as the number of data points, percentage of 
v io la t ions ,  and means by class  for  the  database a s  a whole appears i n  Appendix 
C .  Means presented were calculated using the numerical value of the  l i m i t  of 
detection when a value was recorded as l e s s  than the l imi t  of detection.  

In a conservative approach, where the 1 imit of detection for  a pa r t i cu l a r  
analysis  exceeded the numerical c r i t e r i a ,  i t  i s  presented and to t a l l ed  as a 
violat ion but can be ident i f ied by the adjacent remark code of ' K ' .  Some 
dissolved quanti t ies are compared t o  c r i t e r i a  and can also be ident i f ied by the 
adjacent ' V '  code. Parameters f o r  which c r i t e r i a  are established against  
background levels were not evaluated, with the exception of tu rb id i ty ,  f o r  which 
any value greater than 29 NTU was presented as a violation. Only numerical 
c r i t e r i a  were evaluated. Table 5 l i s t s  parameters assessed. No data were 
avai lable  for  the  following parameters; antimony, bromate, bromine, chlorine,  
cyanide, odor, o i l  and grease, phenols, phthalate es te rs  elemental phosphorous, 
or  transparency. 

Predominantly marine waters are  defined as having a chloride 
concentration equal t o  or  greater  than 1,500 mg/l (o r  a conductivity of 
5,140 umhosfo). I f  conductivity values were missing, the  waters were evaluated 
as  i f  they were predominantly freshwater and i f  c r i t e r i a  for  freshwater was l e s s  
s t r ingent  than for  marine, any violat ions  observed were described as 'Possible 
Violations ' .  Where conductivity values were missing, means for  the database 
were accumulated and presented under a d i f f e r en t  i den t i f i e r ,  Class 111, ra ther  
than Class IIlF or  IIIM for  fresh or  marine. 

Total hardness values are employed i n  se t t ing  c r i t e r i a  fo r  beryllium and 
cadmium, but E r e  not always present i n  the  database. Hardness, i f  missing, was 
e i t h e r  1) calculated from calcium and magnesium data ,  2) ident i f ied as  e i t he r  
low o r  high hardness based upon a correla t ion of hardness and to ta l  dissolved 
so l ids ,  3) or upon a correlation of hardness and conductivity. If these 
a l t e rna t ive  methods were not possible, low hardness was assumed by defaul t .  

- Where hardness was assumed or  based upon regression, the  value assigned was 
e i t h e r  1 o r  9.999 mg/l as CaCO, and also appears in the l i s t i n g  of violat ions .  

-. 
Means of fecal coliform are computed as log o r  geometric means f o r  

Class I waters and t h i s  and other bacterial  parameter means are computed f o r  the  
database as  a whole. While c r i t e r i a  require the  assessment of monthly means, 
usually with some s t ipulated number of samples, there  was not generally 
su f f i c i en t  frequency of data t o  perform t h i s  analysis. There was very l i t t l e  
nitrate-nitrogen data in  the Big Slough data s e t  and so n i t r a t e -n i t r i t e -  
nitrogen data were evaluated against the 10 mg/l NO,-N c r i t e r i a  f o r  Class I 

- waters instead. 



V i o l a t i o n s  o f  17-3 c r i t e r i a  observed f o r  t h e  watershed were l i m i t e d  t o  
t h e  f o l l o w i n g  parameters; cadmium, chromium, t o t a l  and f e c a l  c o l  i f o rm,  
conduc t i v i t y ,  d isso lved oxygen, percent  sa tu ra t i on ,  i r o n ,  lead, mercury, pH, 
s i l v e r ,  t o t a l  d isso lved so l  i ds ,  t u r b i d i t y ,  and z inc .  Low values o f  d i s s o l v e d  
oxygen were pervasive, over 40% o f  t h e  observa t ions  below c r i t e r i a ,  and rough ly  
14% and 32 X of t o t a l  and f e c a l  c o l  i f o r m  concentrat ions,  respec t i ve l y ,  were i n  
probable v i o l a t i o n .  Some 7% of t h e  c o n d u c t i v i t y  va lues recorded were i n  excess 
o f  t h e  1,275 umho/cm maximum. For  metals,  50% o f  t o t a l  i r o n  concent ra t ions  was 
above c r i t e r i a .  For  cadmium and s i l v e r ,  however, w h i l e  40% and 88%, 
respec t i ve l y ,  of t h e  a v a i l a b l e  da ta  a r e  presented on t h e  l i s t  o f  v i o l a t i o n s ,  i t  
should be noted t h a t  t h e  b u l k  of these analyses are  quoted as l e s s  than t h e  
l i m i t  o f  de tec t ion .  I n  t h i s  instance, where t h e  a n a l y t i c a l  s e n s i t i v i t y  i s  l e s s  
than r e g u l a t o r y  c r i t e r i a ,  i t  i s  n o t  p o s s i b l e  t o  assess c r i t e r i a  exceedance 
unequivocal ly .  

Table 6 presents t h e  r e s u l t s  by s t a t i o n  o f  t h e  v i o l a t i o n s  i d e n t i f i e d  
above. For  d isso lved oxygen, those s t a t i o n s  i n  t h e  Snover Waterway and t h e  more 
upstream s t a t i o n s  i n  t h e  Cocoplum Waterway presented t h e  most ser ious  p i c t u r e ,  
w i t h  over  50% o f  a l l  observat ions a t  these f o u r  s t a t i o n s  f a i l i n g  t o  meet 
c r i t e r i a .  A t  Snover Waterway and Creighton Boulevard, 84% o f  t h e  observat ions 
were i n  v i o l a t i o n .  The upper p o r t i o n  o f  t h e  watershed, a l though s t i l l  w i t h  
s i g n i f i c a n t  numbers o f  low DO values, d i d  n o t  reco rd  as many ins tances  o f  DO 
dep le t i on .  Ln complement, percent  s a t u r a t i o n  o f  DO i n  excess o f  110% was 
recorded more i n  t h e  upper watershed than i n  t h e  canal systems and lower reaches 
o f  B i g  Slough. Before f u r t h e r  comparisons o f  t h e  d isso lved oxygen regimes a t  
va r i ous  s t a t i o n s  a r e  c a r r i e d  out ,  i t would be i n s t r u c t i v e  t o  v e r i f y  t h a t  these 
p a t t e r n s  o f  W and s a t u r a t i o n  are n o t  t h e  a r t i f a c t  o f  a regimented and l o n g  te rm 
sampling program, i .e., always sampling a p a r t i c u l a r  s t a t i o n  du r ing  t h e  e a r l y  
morning and another s t a t i o n  du r ing  l a t e  af ternoon.  

Although h i g h  d i sso l ved  s o l i d s  and c o n d u c t i v i t y  values had been r e p o r t e d  
t o  be o f  concern f o r  t h e  watershed, p a r t i c u l a r l y  w i t h i n  t h e  Class I p o r t i o n s ,  

- no s t a t i o n  repor ted  more than 5% o f  t h e  observat ions i n  excess o f  1275 umhos/cm 
w i t h  t h e  except ion o f  B i g  Slough a t  US 41. Th i s  s t a t i o n ,  a Class I water,  
recorded 46% o f  t h e  observat ions i n  excess o f  c r i t e r i a ,  b u t  i s  c l e a r l y  w i t h i n  
t h e  t i d a l  range o f  t h e  B i g  Slough and Myakka R ive r  es tuar ies .  I t s  p o s i t i o n  

- downstream o f  t h e  f i r s t  s a l i n i t y  b a r r i e r  on t h e  Slough a l lows extreme low f l o w  
and t i d a l  stage events t o  a f f e c t  c o n d u c t i v i t y .  

-- Values o f  pH ou ts ide  o f  c r i t e r i a  were g e n e r a l l y  lower than t h e  a p p l i c a b l e  
6.0 o r  6.5 SU standard and were observed i n  bo th  t h e  upper and lower p o r t i o n s  
o f  t h e  watershed. These low values are  t y p i c a l  and appropr ia te  f o r  wet land 
dra inage w i t h  t h e  cons t i t uen t  humic and t a n n i c  ac ids.  A t  B i g  Slough and 1-75, 

- however, several instances o f  pH g r e a t e r  than 8.5 were recorded. This,  
t oge the r  w i t h  t h e  percent  sa tu ra t i ons  o f  DO a l s o  observed a t  t h i s  s t a t i o n ,  i s  
i n d i c a t i v e  o f  h igh  l e v e l s  o f  aquat ic  p r o d u c t i v i t y .  

- 
C o l i f o r n  c r i t e r i a  a re  complex and, i n  a d d i t i o n  t o  e v a l u a t i n g  

concent ra t ions  aga ins t  a maximum value, examine monthly averages and t h e  
- percentage o f  da ta  i n  excess o f  a secondary maximum. I n  some instances, t h e  

median, r a t h e r  than t h e  mean, i s  evaluated. For t h e  watershed as a whole, 28 
o f  t h e  192 t o t a l  c o l i f o r m  data  were i n  excess o f  2400 # / l o 0  m l .  For  Class I 



waters, 27% were grea te r  than 1,000 #/lo0 ml , compared t o  a monthly allowance 
of 20% and the mean of a l l  Class I waters was 2850 #/lo0 m l  (1980-present), 
compared t o  an allowed monthly mean of 1,000 #/I00 ml . Class 111 standards are  
s imilar  and 50% of the observations exceeded the 1,000 #/lo0 ml with a mean of 
over 31,000 t P l O O  ml. This extremely high mean i s  primarily the product of a 
s ing le  value of 240,000 #/lo0 ml observed a t  Mud Lake Slough, but removal of 
t h i s  value s t i l l  produces a mean of over 2,000 #/lo0 ml. Among the various 
s t a t i ons ,  Mud Lake Slough, followed by Big Slough a t  SR 72 and a t  US 41 received 
the highest percentages of violations.  Mud Lake Slough was the only Class 111 
s t a t i on  with bacteriological data. Coliform data  are  not a component of t he  
North Port Water Control D i s t r i c t  sampling program and so data are  unavailable 
f o r  t he  Snover and Cocoplum Waterways. 

Fecal col i form regulations are  equally complex, month1 y averages 
(computed as a log mean f o r  Class I )  must be below 200 #/lo0 ml and no more than 
10% of the  s a q l e s  taken during the month may exceed 400 #/lo0 ml. In addit ion,  
f o r  Class 111 waters, no s ingle  value may exceed 800 #/lo0 ml. For t he  waters 
in the  Big Slough watershed, over 30% represented possible violations.  Three 
values were i n  excess of 800 #/lo0 ml a t  the Mud Lake Slough s ta t ion ( the only 
Class 111 data),  and 71% of a l l  the Class I11 values exceeded the 400 #I100 ml 
c r i t e r i a .  The mean of a l l  Class 111 data was almost 15,000 #/I00 m1. Of the  
Class I data,  18% were over 400 #/lo0 ml. The overall mean of the Class I 
waters, however, was l e s s  than 200 #/lo0 ml , or  103 #/lo0 m l  . 

A to t a l  of 140 fecal streptococcus (fecal s t rep)  observations were 
avai lable  t o  a s s i s t  i n  the  evaluation of coliform data.  Using only those r a t i o s  
of fecal  coliform t o  fecal  s t rep  where s t rep  concentrations were 100 #/I00 ml 
o r  greater ,  only 6 % of the r a t i o s  exceeded 4.4 and only 39% exceeded 0.7. 
Ratios l e s s  than 0.7 are  generally accepted as  indicative of animal ra ther  than 
human wastes, uhi le  higher values suggest e i t he r  mixed o r  human sources. Other 
qua l i f i e r s  on the use of t h i s  technique f o r  waste evaluation are  the  length of 
t ravel  from pollution source t o  sample col lect ion.  Short l ifespans of s t r ep  
organisms outside of the  host can produce erroneously high r a t i o s  i f  t ravel  
times from the source exceed 24 hours. Only two s ta t ions ,  Big Slough a t  SR 72 
and a t  US 41, had substantial  data s e t s  t o  evaluate.  A t  SR 72, 63% of t he  r a t i o s  
were l e s s  than 0.7, while 95% of those a t  US41 were l e s s  than 0.7. The 
es tuar ine character of the  waters a t  US 41 should also be considered in 
employing these r a t i o s .  The few high r a t i o s  are most probably upstream sources 
of animal wastes, the  bulk of the r a t i o s  indicating animal sources of t o t a l  and 
fecal  col i fo rm.  

Lead and mercury violations are infrequent and typical ly  occur only once 
a t  any given s ta t ion.  In addition, four of the f i ve  lead violations and one of 
t he  two mercury violat ions  can be seen t o  be the product of insensi t ive  
analyses, i.e. detection l imi t s  greater  than s ta ted c r i t e r i a .  A s imilar  
s i t ua t ion  exis ts  for  s i l ve r ,  as well, in t ha t  only seven of t he  46 t o t a l  
viol a t  ions presented represent quant i t ies  g rea te r  than the analytical  detection 
l imi t .  Cadmiun violat ions  also include a la rge  proportion (55%) which a re  
quoted as l e s s  than the s ta ted detection l imi t .  For t h i s  metal, however, a 
spa t ia l  pattern i s  apparent i n  tha t  s ta t ions  on Big Slough have a higher 
incidence of exceedance than do those located on the canal system. 



I r o n  concentrat ions are a l so  f r e q u e n t l y  i n  excess o f  c r i t e r i a  a t  t h e  B i g  
Slough s ta t i ons .  Fewer v i o l a t i o n s  are  observed f o r  t h e  canal s t a t i o n s  due t o  
t h e  v a r y i n g  standards between Class I and Class 111, f resh,  waters (300 ug / l  and 
1000 u g / l  , respec t i ve l y ) .  For t h e  study area as a whole, those water c l a s s i f i e d  
as Class I averaged almost 600 u g / l ,  w h i l e  t h e  Class I 1 1  waters averaged over  
700 u g / l .  I r o n  i s  a t y p i c a l  component o f  s u r f i c i a l  groundwaters, and i t s  
presence l i k e l y  represents  t h e  de-water ing e f f e c t  o f  t h e  numerous dra inage 
a l t e r a t i o n s  w i t h i n  t h e  basin.  

Whi le  p e s t i c i d e  da ta  were n o t  incorpora ted  i n t o  t h e  magnetic B i g  Slough 
database, much i n fo rma t ion  was a v a i l a b l e  f o r  t h e  watershed. A t o t a l  of 33 
samples present i n  STORET were processed f o r  an ex tens ive  s u i t e  o f  p e s t i c i d e s .  

.- 
No detec tab le  l e v e l s  were found. P e s t i c i d e  analyses are a1 so r o u t i n e l y  
performed i n  t h e  Nor th  Po r t  Water Cont ro l  D i s t r i c t  mon i to r ing  on a rough ly  
b iannual  basis  f o r  between f o u r  and n i n e  s t a t i o n s  and again no detec tab le  l e v e l s  
o f  numerous compounds have been observed. Those compounds q u a n t i f i e d  are  1 i s t e d  

- i n  Table 7. The watershed does no t  appear t o  have any p e r s i s t e n t  contaminat ion 
problems w i t h  these l i s t e d  compounds. 

- Sim i la r l y ,  r a d i o l o g i c a l  parameters were n o t  inc luded i n  t h e  database 
developed. I n  t h i s  instance, however, t h e r e  were extremely few data ava i l ab le ,  
one alpha emi t te r  concent ra t ion  r e p o r t e d  as ug / l  o f  uranium, and one b e t a  
e m i t t e r  concentrat ion repo r ted  i n  p i c o c u r i e s / l  i n  August o f  1982. O f  these few - da ta  po in ts ,  none were g r e a t e r  than 1.7 p i c o c u r i e s / l ,  w e l l  w i t h i n  t h e  17-3 
c r i t e r i a  f o r  r a d i o a c t i v e  substances. 

- F l o r i d a  Water Qua1 i ty Index 

The F l o r i d a  Stream Water Q u a l i t y  Index was developed by FDER and f i r s t  

- 
presented i n  the  1988 305(b) r e p o r t  issued by t h a t  agency (Hand, e t  a l ,  1990). 
The index  i s  based upon t h e  p e r c e n t i l e  d i s t r i b u t i o n  o f  F l o r i d a  water  q u a l i t y  
d a t a  f o r  13 parameters i n  s i x  d i f f e r e n t  ca tegor ies .  The parameters i n c l u d e  
t u r b i d i t y ,  t o t a l  suspended so l i ds ,  d i sso l ved  oxygen, biochemical oxygen demand, 

- chemical oxygen demand, t o t a l  o rgan ic  carbon, t o t a l  n i t rogen,  t o t a l  phosphorous, 
t o t a l  and f e u 1  co l i f o rm,  b i o l o g i c a l  d i v e r s i t y  i nd i ces  from both  n a t u r a l  and 
a r t i f i c i a l  substrates, and Beck's B i o t i c  Index. The p e r c e n t i l e  va lue  o f  each 

- o f  these parameters a t  a s t a t i o n  i s  averaged i n t o  t h e  f o l l o w i n g  ca tegor ies  o f  
water  c l a r i t y  ( t u r b i d i t y  and s o l i d s ) ,  d i sso l ved  oxygen, oxygen demand ( i n c l u d i n g  
carbon), bac ter ia ,  and b i o l o g i c a l  d i v e r s i t y .  These s i x  categor ies are  then 
averaged f o r  a s i n g l e  water  q u a l i t y  index  ( W Q I ) .  A W Q I  can be c a l c u l a t e d  f rom 

- a s i n g l e  parameter, however, i t  becomes more re1  i a b l e  w i t h  a d d i t i o n a l  parameters 
and categor ies.  Text  va lues o f  'GOOD', 'FAIR', and 'POOR' are assigned based 
on t h e  numerical W Q I  and are  c o r r e l a t e d  w i t h  t h e  desc r ip t i ons  o f  t h e  EPA 

- Nat iona l  P r o f i l e s  Water Qua1 i t y  Index. 

Th is  index was app l i ed  t o  t h e  B i g  Slough water q u a l i t y  da ta  s e t  and 

- 
appears i n  Appendix D. A t o t a l  o f  977 values were generated. Summaries by 
s t a t i o n  appear i n  Table 8. 'POOR' des ignat ions  were assigned a t  t h e  upstream 
ends o f  t h e  Snaver and CocopTum Waterways. Basin water q u a l i t y  i s  judged 'FAIR' 
a t  f o u r  s ta t ions ,  B ig  Slough above US 41 and t h e  remaining s t a t i o n s  w i t h i n  t h e  

- Snover and Cocapl um canal systems. The remain ing f i v e  s t a t i o n s  are designated 
as 'GOOD'. These i n d i c e s  i n c l u d e  no b i o l o g i c a l  d i v e r s i t y  o r  chemical oxygen 



demand data, little carbon and suspended solids information, and most are 
computed using between two and five categories. 

The MI'S of the stations at Mud Lake Slough, Big Slough at SR 72, at 
US 41, and the two stations in the Snover Waterway were further examined for 
obvious trend or seasonal pattern, as were the category components to the WQI. 
No seasonal patterns were observed for any of these four groups of stations and 
only one displayed any trend with time. Of the component parameters, 
phosphorous typically displayed a more stable concentration than did total 
nitrogen values. The highest of the dissolved oxygen percentiles tended to be 
slightly higher during the summer months but were very noisy overall. The WQI 
of the Snover Waterway has improved dramatically (Figure 2). This may be 
artifactual, however, as it occurs during the period when a change in 
contractors far this monitoring program. Alternate sampling schedules for the 
new firm may have sampled these stations later in the day than previously, 
allowing the recovery of depressed oxygen levels. No sampling times for the new 
contractor were available to confirm or refute this supposition. 

Trophic State Index 

The Tmphic State Index (TSI) applied to the Big Slough water quality 
data was also drawn from the FDER 305(b) report and was based on an index 
developed for lakes in 1977 by R.E. Carlson. The stated goal of the index is 
to reflect a doubling of algal biomass for each increase of 10 in the index 
value and parameter categories included are secchi depth, chlorophyll 'a', and 
nutrients (total phosphorous and total nitrogen). The nutrient portion of the 
index evaluates whether nitrogen or phosphorous is the limiting nutrient. While 
strictly applicable only to lakes, this procedure has been applied to estuaries 
and the low flow conditions experienced in many of the Big Slough canals can 
approximate limnological conditions. An index can be calculated on only one 
category (chlorophyll, secchi depth, or nutrients) but when nutrients are used, 
both nitrogen and phosphorous must be present. The 'GOOD', 'FAIR', and 'POOR' 
designations m e  based upon an upper limit of 20 ug/l of chlorophyll and a TSI 
of 60 for '6000' water quality. Estuarine designations are based on chlorophyll 
concentrations of 10 ug/l or less, or a TSI of 50 or below. 

.- For the Big Slough data set, 264 TSI values were calculated and are 
1 isted in Appendix E. No secchi data were available and only 10 observations 
of chlorophyll were present. As such, the index primarily represents an 

.- evaluation (against lakes in Florida) of the magnitude of the limiting nutrient. 
Almost 80 % of the Big Slough water samples were assessed as nitrogen limited. 
(The average ratio of total nitrogen to total phosphorous (mg/mg) was 9.5 for 
the watershed.) This is not surprising in view of the geological composition 

- of the watershed, and the, to a great extent, naturally high levels of 
phosphorous found in the waters of Big Slough. 

- A total of 4 % of the TSI values represent phosphorous limited waters. 
The phosphorous limited samples occurred more frequently in the Snover and 
Cocoplum Wateruays than elsewhere and may indicate a relative nitrogen source. 

- These phosphorous limited samples, however, were generally accorded 'GOOD' 
status and so overall nutrient content does not appear to be excessive. The 
remainder of the TSI's demonstrated a balanced nutrient regime. 



Summary data by station appear in Table 9. Of the 11 locations, Mud Lake 
Slough, Big Slough at 1-75, and Big Slough at US 41 were assigned a 'FAIR' 
designation. The remainder were classified as 'GOOD' a1 though most were very 
near the upper desirable limit of a TSI = 60. No strong trends with time appear 
for most of the stations. There are, however, indications of an increasing 
trophic state at Big Slough and SR 72 and a reduction in nutrient loading at 
Snover Waterway and Creighton Boulevard (Figure 3). The TSI at the tidal waters 
of US 41 exhibits a very stable waterbody in comparison. 

The watershed will apparently be sensitive to any increases in nitrogen 
content and could easily be degraded with respect to trophic state. The low 
dissolved oxygen levels observed in discussions of both Chapter 17-3 viol ations 
and water quality indices indicate that oxygen demanding substances and diurnal 
dissolved o x w n  variations from aquatic productivity already exert a large 
demand. The spread in dissolved oxygen data for any given region of biochemical 
oxygen demand (Figure 4) further indicates that the bulk of the dissolved oxygen 
violations should be attributed to diurnal fluctuations, another indication of 
increasing trophic state. 

Event Sampl ing 

For the database developed, there exist 183 stage observations secured 
at either Mud Lake Slough or Big Slough at SR 72, or at Big Slough and 1-75. 
Of the 107 stages recorded at Big Slough and SR 72, 35 were reported with flow 
observations. The relationship appears reasonably stable over the time reported 
(November 1982 to July 1989, Figure 5) and so stage data and representative 
chemical parameters were examined to determine if any relationship existed 
between stage [as a surrogate for flow) and concentration. 

Color, conductivity, total and fecal coliform, fecal strep, color, total 
nitrogen and phosphorous, nitrate-ni trite-nitrogen, ammonium-nitrogen, ortho- 
phosphorous, iron, lead, and zinc were all examined graphically for any apparent 
correlations with stage. Stage ranged between 24.79 and 32.10 feet above mean 
sea level, or flows between approximately 0 and 427 cfs. Conductivity and 
carbon exhibited expected variations with stage (Figure 6), higher flow 

- conditions recording lower conductivities from increased surface runoff and 
higher total organic carbon concentrations (and color) from wetland drainage. 
Dissolved oxygen, like conductivity, demonstrated a clear decrease with 

-. increasing stag?. The col i form data, ammoni um-ni trogen, copper, iron, 1 ead and 
zinc data appeared to exhibit 1 i ttle flow dependence. No strong relationship 
was observed for total nitrogen, while nitrate-nitrite data, although highly 

- 
variable, were generally higher during low stage conditions (Figure 7). Total 
and ortho-phosphorous demonstrated a clear increase with increasing stages 
(Figure 8). Very similar patterns were present in the data set from Big Slough 
at 1-75. 

- 
While it is unlikely that the sample concentrations and stage data 

presented here represent the full range of concentrations and flows exhibited 
- within the watershed, these data can be used to develop empirical relationships 

of water quality with respect to flow. While some of the parameters sets 
include only a few data points, many are substantial, and represent a period of 

- 10 



record which could give confidence to the flow or stage relationships 
determined. Following an evaluation of statistical similarity between the water 
quality data at stations both with and without flows, relationships might also 
be reasonably extrapolated to those stations without flow or stage data. This 
would be particularly applicable between basins with similar land uses. 
Concentrations might be further normalized to either the size of the sub-basin 
or to measured or calculated channel water velocities. Verification of loadings 
against literature values, or similar studies would provide added confidence to 
this technique or alternatively could provide a verification of the use of 
1 i terature values as a primary tool. 

SUMMARY AND RECOMMENDATIONS 

Violations of state water qua1 ity criteria have been discussed and 
predominantly included low dissolved oxygen values and related pH extremes, as 
well as high ,bacterial counts. Given the land use of the Big Slough basin, the 
ranching interests and wetland character, this is not atypical and low dissolved 
oxygen and pH values would be expected in the absence of any human influences. 
Dissolved oxygen levels, however, were persistently low in residential canals 
and fluctuate widely as a function of any given biochemical oxygen demand. 
This, together with incidence of high pH violations, is an indication of high 
aquatic productivity. Typically acting in response to nutrient loadings, the 
trophic condition of the watershed could worsen and the number of violations 
increase if nutrient inputs are elevated substantially. 

Other parameters which exceeded criteria are iron, conductivity, and on 
occasion, total dissolved solids. These parameters are not typically associated 
with pol 1 ution, as such, and are most probably ref1 ect surfici a1 groundwater 
inputs through the extensive system of dredged canals. Iron concentrations are 
generally higher during the late summer sampling when water tables and baseflow 
to the canals would be at a maximum. In the case of Big Slough at US 41, the 
violations of conductivity observed are due to the tida-1 nature of this station 
despite its Class I designation. 

While a number of toxic metals were in excess, or may have been in 
excess, of state criteria, the bulk of these values were reported as less than 
the limit of detection. This was particularly true for cadmium, lead, mercury, 
and silver. When analyses are performed to meet or evaluate regulatory 
criteria, it is recommended that detection limits be contractually specified in 
advance and set at level at least equal to the lowest criteria in effect for 
that parameter. 

As metal levels do appear to be quite low for the watershed as a whole, 
another recomaendation would be to minimize the expenditure of analytical funds 
on aqueous salples to that required by statute. This effort could be replaced 
by the less frequent analysis of sediment metal content on a more spatially 
intensive basis. Since sediments act as an integrator of water column 
conditions with respect to both metal and other pollutants, these data could 
more readily evaluate inter-station differences and would establish a baseline 
of sediment conditions in a watershed with 1 ittle apparent metal contamination. 



Significant changes in metal content between successive sediment samplings could 
then be used to identify specific locations to focus on for subsequent sediment 
and, for regulatory purposes, aqueous samples. 

Pesticide data, also, indicated little persistent aqueous contamination 
of the watershed. Again, and with a similar rationale as for the sediment 
metals survey, it is recommended that aqueous analyses of pesticides be 
discontinued to the extent possible and perhaps replaced by sediment evaluations 
for a inter-station comparisons. 

Bacteriological data primarily indicate an animal source for this 
contamination. This condition should improve with increasing development of the 
watershed and transition of land use from ranching to residential. One lack 
noted in the data base developed, however, was an absence of coliform data from 
the Snover and Cocoplum canal systems and an addition of these parameters should 
be considered. 

What few radiological analyses were retrieved indicated no problem with 
gross alpha or beta emitters. The proposed start-up of mining activities near 
the headwaters of the Big Slough system, however, should give rise to concerns 
over downstream impacts. Regardless of whether this particular enterprise is 
permitted, the mineral resources will remain and it is essential to establish 
the background levels of any radiological contaminants that may be present in 
advance of any mining activity. The immediate implementation of this m o n i t o r i n g 4  
effort is s t w g l y  recommended. 

Florida based water qua1 ity indices indicate significant problems in the 
Snover and Cucoplum waterways. This index combines water clarity, oxygen 
re1 ated parameters, nutrients, bacteriological and biological parameters and. 
in this watershed, reflects the low dissolved oxygen and high coliform counts 
previously discussed. No biological diversity data were contained in the data 
retrieved and this, too, could be subject of future efforts. Trophic state 
evaluations indicated a predominantly nitrogen-limited system with generally 
comparable values at all stations within the watershed: Trophic values are on 
the border1 ine between 'GOOD' and 'FAIR' designations but the application was 
slightly hampered by the lack of parameters other than nutrients. As a minimum, 
it is recomended to include secchi depth determinations in subsequent 
monitoring efforts, especially in view of the inexpensive nature of this test. 
If funding levels allow, the inclusion of chlorophyll 'a' determinations would 
permit a more thorough evaluation of trophic state in response to potential 
nutrient loadings. 

Station coverage was generally good for the data base. The persistently 
poor water quality at the upstream ends of the Snover and Cocoplum systems, 
however, raise the question as to the source of the problems at these particular 
locations. As these stations appear to be located on the upstream side of flow 
control structures, the settling and accumulation of fine particles and 
subsequent sediment oxygen demand may another factor contributing to poor water 
quality. It would be instructive to sample either more samples, further 
upstream in these canals, on a routine basis, or to perform synoptic intensive 4 
surveys of dissolved oxygen at numerous stations within the canals. 



The e x i s t i n g  data base appears t o  have s u f f i c i e n t  i n fo rma t ion  t o  develop 
e m p i r i c a l  re la t i onsh ips  between var ious  water q u a l i t y  parameters and stage. 
Th i s  approach cou ld  prov ide  an inexpensive approach t o  c a l c u l a t i n g  load ings  from 
t h e  watershed, f o r  r e f i n i n g  l i t e r a t u r e  est imates o f  l o a d i n g  est imates, o r  f o r  
v e r i f y i n g  the  use o f  l i t e r a t u r e  values. More urbanized s e t t i n g s  i n  t h e  lower  
watershed do n o t  have t h e  records o f  stage da ta  t h a t  were used f o r  t h i s  
eva lua t ion ,  b u t  t he re  i s  c e r t a i n l y  a  much g rea te r  body o f  urban r u n o f f  
1  i t e r a t u r e  ava i l ab le  f o r  i nco rpo ra t i on  i n t o  any watershed water  qua1 i t y  
model1 i n g  o r  l oad ing  est imates. 
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Table 1. STORET Retrieval polygon for Big Slough ambient surface water 
qua1 ity data, 1980-present. 

Latitude 
dd mm ss 

27 00 00 

27 02 04 

27 07 30 

27 14 00 

27 16 29 

27 18 48 

27 17 46 

27 12 03 

27 08 23 

27 07 30 

27 04 46 

27 00 00 

Lonai tude 
dd mm ss 

82 15 00 

82 17 01 

82 15 00 

82 10 44 

82 08 46 

82 06 46 

82 04 23 

82 02 30 

82 04 42 

82 07 30 

82 10 00 

82 12 30 



T a b l e  2. STORET P a r a m e t e r  codes  f o r  B i g  S l o u g h  a m b i e n t  s u r f a c e  w a t e r  
qua1  i t y  d a t a ,  1980 -p resen t .  

WATER TEMP CENT 
STREAM FLOW, CFS OR STREAM FLOW, INST. CFS 
STREAM STAGE FEET 
T IDE  STAGE CODE 
TURB TRBIDMTR HACH FTU 
COLOR PT-CO UNITS 
CNDUCTVY AT 25C OR CNDUCTVY FIELD, MICROMHO 
DO PROBE OR DO, MG/L 
DO SATUR PERCENT 
BOD 5 DAY MG/L 
PH OR PH LAB, SU 
T ALK CAC003 MG/L 
SALINITY PPTH 
TOTAL N N MG/L 
NH3+NH4-N DISS MG/L 
NH3+NH4 N TOTAL MG/L 
UN-IONZU NH3-N MG/L 
N02-N TOTAL MG/L 
N03-N DISS MG/L 
N03-N TOTAL MG/L 
TOT KJEL N MG/L 
N02&N03 N-TOTAL HG/L 
ORTHOP04 PO4 MG/L 
PHOS-TOT MG/L P 
PHOS-DIS ORTHO MG/L P 
T ORG C C MG/L 
CALCIUM CA. DISS MGIL 
MGNSIUM MG: DISS M G ~ L  
SODIUM NA, 'DISS M G / ~ -  
PTSSIUM K, DISS MG/L 
CHLORIDE TOTAL MGIL 
SULFATE S04-TOT MGIL 
FLUORIDE F, DISS MGIL 
ARSENIC AS, TOT UG/L 
CADMIUM CD, TOT UG/L 
CHROMIUM CR, TOT UG/L 
COPPER CU,DISS UG/L 
IRON FE,TOT UG/L 
IRON FE. DISS UGIL 

GNGNESE MN U G ~ L  
NICKEL N1,TOT UG/L 
STRONTUM SR, DISS UG/L 
ZINC ZN. DISS UGIL 

1105 ALUMINUM AL, TOT' UG/L 
3 1 5 0 1  TOT COLI MFIMENDO /100ML 
3 1 6 1 6  OR 31625  FEC COLI MFM-FCBR OR M-FCAGAD /100ML 
31679  OR 31673  FECSTREP MF M-ENT OR MFKFAGAR /100ML 



T a b l e  2 .  C m t i n u e d .  

CHLRPHYL A UG/L CORRECTED 
RESIDUE DISS-180 C MG/L 
PHOS-T ORTHO MGIL P 
NITRATE DISS-NO~MGIL 
NITRITE DISS-NO2 MG/L 
MERCURY HG, TOTAL UG/L 
RATIO FEC COL FEC STRP 



Table 3. Remark codes which appear i n  t h e  B i g  Slough database, 
BIGSLOUG.DBF. 

B - Resul ts  based on colony counts ou ts ide  t h e  acceptable 
range.* 

C - Calculated value.* 

3 - Estimates values; va lue  n o t  accurate.* 

K - Actual  va lue i s  known t o  be l e s s  than va lue  g iven ( l e s s  
than t h e  l i m i t  o f  detect ion) .*  

L - Actual va lue i s  known t o  be g rea te r  than va lue  given.* 

M - Presence o f  m a t e r i a l  v e r i f i e d  b u t  n o t  quant i f ied . *  

V - Dissolved q u a n t i t y .  

* - STORET c o q a t i b l e .  



Table 4. S t a t i o n  des ignat ion ,  l a t i t u d e  and long i tude  f o r  t h e  Big Slough 
ambient su r face  water  q u a l i t y  da tabase ,  BIGSLOUG.DBF, 1980- 
present .  Pa ren the t i ca l  numbers a r e  North Por t  Water Control 
D i s t r i c t  des ignat ions .  

D e s i ~ n a t i o n  Lat i tude  Lonqi tude  Descr io t ion  
dd mm ss dd mm ss 

02299410 27 11 35 82 08 40 Big Slough Canal near  Myakka 
C i ty  (nea r  SR 72 Bridge) - 
Class I 

02299420 27 11 34 82 09 22 Mud Lake Slough near  Myakka 
C i ty ,  @ SR 72 Bridge - 
Class  111 

25030013 27 11 36 82 08 42 Big Slough @ SR 72 Bridge - 
Class I 

25030014 27 05 57 82 12 34 Big Slough @ 1-75 Bridge near  
North Por t ,  FL (8) - Class  I 

25030410 27 02 44 82 15 30 Myakkahatchee Creek @ US 41 
Bridge* - Class  I 

25030413 27 02 40 82 14 33 Big Slough @ US 41 Bridge - 
Class I 

2701580820702 27 01 58 82 08 02 Cocoplum Waterway @ San Mateo 
Drive (1) - Class  111 

2701580821058 27 01 58 82 10 58 Cocoplum Waterway @ Creighton 
Blvd.(2) - Class  I11 

2702430821408 27 02 43 82 14 08 Cocopl um Waterway @ North Port  
Blvd (3) - Class  I11 

2704340821018 27 04 34 82 10 18 Snover Waterway @ Creighton 
Blvd (4) - Class  I11 

2704340821228 27 04 34 82 12 28 Snover Waterway @ North Por t  
Blvd (5) - Class  I11 

2702490821420 27 02 49 82 14 20 Big Slough Canal above US 41 
(6) - Class  I 

2704090821313 27 04 09 82 13 13 Big Slough Canal @ McCarthy 
Blvd ' ( 7 )  - Class  I 

* - Lat i tude  md longi tude  repor ted  in STORET but  ques t ionable .  
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Table 5. Chapter 17-3, F l o r i d a  A d m i n i s t r a t i v e  Code, parameters f o r  which 
B ig  Slough ambient sur face water  q u a l i t y  was evaluated, 1980 t o  
present .  

A1 umi num 
A l k a l i n i t y ,  t o t a l  
Ammonia, unionized 
Arsenic 
Barium 
Bery l  1  i urn 
Cadmi um 
Ch lo r i de  
Chromi um 
Col i form, t o t a l  
Col i form,fecal  
Copper 
Conduc t i v i t y  
Dissolved oxygen 
F luo r ide  
I r o n  
Lead 
Managanese 
Mercury 
N icke l  
N i t r a t e - n i t r o g e n  
pH 
Percent s a t u r a t i o n  
Sel en i  um 
S i  1  ve r  
To ta l  d isso lved so l  i d s  
T u r b i d i t y  
Z inc 



Table 6. Pes t i c i de  and organic compounds q u a n t i f i e d  i n  B ig  Slough ambient 
sur face water q u a l i t y  samples, 1980-present. 

A l d r i n  
BHC, gamma (Lindane) 
BHC, alpha, beta, d e l t a  
Chlordane 
DDD 
DDE 
DDT 
Demeton 
Diazinon 
D i e l d r i n  
Disyston 
Endosul f an  I 
Endosul f a n  I I 
Endosul f a n  S u l f a t e  
Endri  n 
Endrin Aldehyde 
Eth ion 
Guthion 
Heptachl o r  
Heptachlor Epoxide 
Ma1 a th ion  
Methoxychl o r  
Methyl Parath ion 
Methyl T r i t h i o n  
M i  r e x  
Napthalenes 
Parath ion 
PCBs 
Perthane 
S i l v e x  
T r i t h i o n  
Toxaphene 
2,4-D 
2,4,5-TP 



Table 7. Incidence o f  v i o l a t i o n s  o f  17.3 c r i t e r i a  f o r  B i g  Slough sur face  water  q u a l i t y .  Values i n  percent 
and as number o f  v i o l a t i o n s  per  number o f  observat ions. 

DIS- PERCENT TOTAL FECAL 
SOLVED SATUR- CONDUC- COLI- COLI- CAD- 

LoCATIon QXUM ATION TIYITY qtl -E!2RM- -E!2RM- JWL W LEAD MERCURY U 

Mud Lake Slough @ 12% 12% 0% 16% 44% 88% 100% 43% 0% 0% -- 
SR 72 3/25 3/25 0125 4/25 419 718 717 317 017 016 010 

B ig  Slough @ 21% 1% 4% 3% 16% 42% 42% 75% 10% 10% -- 
SR 72 321151 21149 61158 51186 14/87 37/89 5/12 9/12 1/10 1/10 010 

B i g  Slough @ 18% 9% 4% 5% 8% 8% 40% 80% 0% 0% 100% 
I 75 181103 91103 41103 71133 1/13 1/13 215 415 015 015 515 

8 i g  Slough @ 23% 1% 3% 2% -- -- 40% 100% 0% 0% 100% 
McCarthy 81 vd. 16/69 1/69 2/69 1/68 010 010 215 515 015 015 515 

N 

B i g  Slough above 48% 3% 5% .3% -- -- 44% 100% 11% 0% 78% 
US 41 37/77 2/77 4/77 2/76 010 010 419 919 119 019 719 

B i g  Slough @ 10% 4% 46% 0% 11% 18% 100% 100% 100% 100% -- 
US 41 9/90 4/89 43/94 0195 9/83 16/88 111 111 111 111 010 

Snover @ 84% 0% 3% 0% -- -- 40% 40% 0% 0% 100% 
Creighton 8lvd. 65/77 0177 2/77 OJ76 010 010 215 215 015 015 515 

Snover @ 7 0% 1% 4% 1% -- -- 22% 22% 11% 0% 78% 
N o r t h P o r t B l v d .  54/77 1/77 3/77 1/76 010 010 219 219 119 019 719 

Cocoplum @ 65% 1% 3% 0% -- -- 0% 20% 0% 0% 100% 
San Mateo 50177 1/77 2/77 0177 010 010 015 115 015 015 515 

Cocoplum @ 58% 3% 0% 0% -- -- 0% 0% 0% 0% 100% 
Creighton 8 lvd .  45/77 2/77 0177 0176 010 010 015 015 015 015 515 

Cocoplum @ 42% 1% 0% 0% -- -- 44% 0% 11% 0% 78% 
Nor th  Por t  Blvd. 32/77 1/77 0177 0176 010 010 419 019 119 019 719 



Table 8. Average F l o r i d a  Water Q u a l i t y  Ind ices  (WQI) by l o c a t i o n  and by number o f  c o n t r i b u t i n g  categor ies 
(water c l a r i t y ,  d isso lved oxygen, oxygen demand, n u t r i e n t s  and bac te r i a ) .  B ig  Slough ambient 
surface water qua1 i t y  data, 1980-present. 

AVERAGE W Q I  (x/n) OVERALL 
LOCATION INTERVAL NUMBER OF CATEGORIES CLASSIFICATION 

1 2 3 4 5 ALL 

Mud Lake Slough @ 12181-07/88 30119 -10 -10 5516 5712 38/27 Good 
SR 72 

B ig  Slough @ 
SR 72. 

06180-05/90 40137 38/34 38/74 44/41 6112 401188 Good 

B ig  Slough @ 01186-11/90 6016 49/31 33/70 36/27 -10 381134 Good 
I 75 

B ig  Slough @ 01186-11/90 54/14 -10 35/36 41/19 -10 40169 Good 
McCarthy Blvd. 

N 

B ig  Slough above 
US 41 

B ig  Slough @ 
US 41 

F a i r  

Good 

Snover @ 01186-10/90 92/22 -10 54/36 56/19 -10 65/77 Poor 
Creighton Blvd. 

Snover @ 01186-10/90 87/22 -10 47/36 45/19 -10 58/77 F a i r  
North Por t  Blvd. 

Cocoplum @ 
San Mateo 

01186-10/90 76/22 -10 54/36 53/19 -10 60177 Poor 

Cocoplum @ 01186-07/90 87/22 -10 45/36 45/19 -10 57/77 F a i r  
Creighton Blvd. 

Cocoplum @ 01186-11/90 74/22 -10 39/36 37/19 -10 48/77 F a i r  
Nor th Por t  Blvd. 



Table 9. Average Trophic S ta te  I n d i c e s  by l oca t i on ,  B i g  Slough ambient 
sur face water q u a l i t y  data, 1980-present. 

LOCATION 

Mud Lake Slough @ 
SR 72 

B i g  Slough @ 
SR 72 

B i g  Slough @ 
1 75 

B i g  Slough @ 
McCarthy B l  vd. 

B i g  Slough above 
US 41 

B i g  Slough @ 
US 41 

Snover @ 
Cre igh ton  Blvd. 

Snover @ 
No r th  P o r t  Blvd. 

Cocoplurn @ 
San Mateo 

Cocopl urn @ 
Cre igh ton  Blvd. 

Cocopl urn @ 
No r th  P o r t  Blvd. 

INTERVAL 

06182-05/88 

OVERALL 
T.S.I. 
m 

63/18 

OVERALL 
CLASSIFICATION 

F a i r  

Good 

F a i r  

Good 

Good 

F a i r  

Good 

Good 

Good 

Good 

Good 



Polk Co. 

------- 

I 

I 

1 

- Figure 1. Bij Slough watershed. Big Slough ambient surface water quality 
assessment. 



Snover Waterway at  Creiqhton Blvd. 

80 81 82 83 84 85 86 87 88 89 90 

Year 

Figure 2 .  Temporal trend in Florida Water Quality Index at  Snover Waterway and Creighton Boulevard. Big Slough 
ambient surface water qua1 i ty assessment. 
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Snover Waterway a t  Creighton Blvd. 
14 1 

0 1 2 3 4 5 6 7 8 9 10 
Biochemical Oxygen Demand (mg/l) 

Figure 4 .  Lack o f  cor re la t ion  o f  dissolved oxygen w i th  biochemical oxygen demand. Big Slough a t  SR 72.  Big 
Slough ambient surface water q u a l i t y  assessment. 



Big Slough a t  SR 72 
36 s 

Figure 5 .  Streamflow as a funct ion o f  stage. Big Slough a t  SR 72. Big Slough ambient surface water qua l i t y  
assessment. 
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Stage (feet above rn.s.1.) 

F igure  6 .  Re la t ionsh ip  o f  c o n d u c t i v i t y ,  t o t a l s  organic  carbon, and d isso lved  
oxygen t o  stage.  Big Slough a t  SR 72.  Big Slough ambient sur face  
water q u a l i t y  assessment. 
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Figure 7. Relationship of total nitrogen and nitrate-nitrite-nitrogen to stage. 
Big Slough at SR 72. Big Slough ambient surface water quality 
assessment. 
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F i g u r e  8. Relat ionship o f  ortho-phosphorous and t o t a l  phosphorous t o  stage.  B i g  
Slough a t  SR 72. Big Slough ambient surface water  q u a l i t y  assessment. 



APPENDIX A 

STORET I n v e n t o r y  - B i g  Slough Watershed 



- 
<I971 
1971 

- 1972 
1973 
1974 

- 1975 
1976 
1977 
1978 

- 1979 
1980 
1981 

- 1982 
1983 
1984 
1985 

- 1986 
1987 
1988 

- 1989 
1990 

TOTAL 

.- 

STA BEG STA END # CF OBS # CF SFII'PLE 
10 7 1207 78 
0 0 69 7 
0 1 M 3 
0 0 0 0 
1 0 13 1 
2 0 68 4 
0 1 154 6 
0 0 13 1 
0 0 102 5 
0 0 70 5 
0 0 259 15 
1 0 340 20 
3 1 1243 4 1 
0 0 688 48 
0 0 920 43 
0 0 711 29 
0 0 352 19 
0 0 1051 33 
0 3 730 26 

PW?=Ii%GVT 
GROSS 

STA WD-PERIOD CF E C D  
=0 <.5 (3 
2 5 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 1 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 . 0  
'0 0 0 
2 6 1 



- STCRET RETRIEVAL DATE 90/11/04 

17 TOTAL STATIaVS PROCESSED 

P M T E R  M D I L M  
00010 WTER Tim= CENT WTER 
00011 WTER TEV FAHN WTER 
00027 CULECT C G 3 3  CODE WTER 
00028 m Y Z E  E G U Z Y  ME WTER 
00035 WIND MLCCITY I*PH WTER 
00036 WIND D I R . F R O M M R W  WTE3 
000.60 STREPM RCW CFS WTER 
OOO6l STREAM RCW, INST-CFS WTER 
00065 STREAM ST= FEET WTER 
rm67 TIDE ST= COD€ WTER 
00070 W E  JKSN JTU WTER 
00076 TLRB TRBIMlTR HF%H FTU WTER 
03080 CCLOR PT-CO W I T S  WTER 
00090 REDOX ORP W WTER 
00094 CNWCTW FIRD MICRtMO WATER 
00095 CNWCTW FIT 25C MICROmO WTER 

00299 W PROBE M;/L WTER 
00Xx) W M;/L WTER 
00301 W SFITLR PERCENT WATER 

00310 BOD 5 DAY M;/L WTER 

00535 M D  LOWLCJU. M;/L 
00340 COD H I  LCJa M;/L 
00400 pH SU 
00403 pH LAB SU 
00405 m M;/L 
00410 T W< C K m  Mj/L 
00440H303 ION H303 M;/L 
00445rnION nu Mj/L 
00480 Y V I N I T Y  WlH 
00500 RESIDLE TOTAL M;/L 
00505 R E S I M T  TOT VCC M;/L 
00510 RESIWE TOT FIX M;/L 
C0515 RESIDLE DISS-105 C M;/L 
00520 RESIDLE VCC FLT MG/L 
00525 F E S I W E  F I X  R T  M;/L 
00530 R E S I M T  TOT i+LT M;/L 

WATER 
WTER 
WATER 
WATER 
WATER 
WATER 
WATER 
WTER 
WATER 
WTEA 
WATER 
WATER 
WATER 
WATER 
WTER 
WTER 

R M < n m B E R M p r U  
341 24.0790 

B 341 75.3420 
145 6522.50 
128 6Z5Jb.O 
162 6.25950 
139 143.380 
37 73.7390 
83 22.4230 

150 19.- 
J 39 2487.20 

14 13.9790 
166 3.17350 
240 1SO.440 

20 265.750 
145 3123.20 
300 1708.40 

M 1 55.000 
TOT 301 1704.60 

132 6.54770 
154 6.45580 
17 76.8410 

B 264 76.0690 
TOT 281 76.1150 

42 1.60000 
J 1 1.70000 

TOT 43 1.602X) 
4 51.9500 
3 76.7230 

211 6.81720 
185 7.20980 
-5 B.&XW 
47 92.4830 
44 111.160 
8 .000000 

106 1.23590 
1 144.000 
1 76.0000 
1 68.0000 

- 115400.0 
1 106.000 
1 48.0000 
2 10.0000 



- ST= RETRIEVAL M T E  90/11/04 

17 TOTAL STATIauS PROnSSED 
.- 

P w m m  
00533 R E S I W  TOT W L T  
W S X I  R E S I N  TOT l r R T  
0 0 5 5 5 F E S I C L E  v a W L T  
00bCO TOTAL N N 

C060S ORG N N 
00M)8 W W 4 -  N DISS 
OOblO W+Ni4-  N TOTAL 

00612 M - I W Z D  W - N  
00613 M2-N DlSS 
00615 N02-N TOTAL 

0 0 6 1 ~  NOJ-N DISS 
03619  UN-IONZD W-I\H3 
006X NOJ-N TOTAL 

00625 TOT K J R  N 

OOMO MZ&W3 N-TOTAL 

00650 T W4 Po4 
O O b M ) O R ~  Po4 
00665 W S - T O T  
00671 W - D I S  ORTH) 
O O b s O T O R G C  C 
0 0 6 8 5 T .  1- C 
03690 T-CXRBW C 
00900 TOT M D  CAa3J 
00902 N3 M D  CiXK3 
00915 CALCIU l  CA,DISS 
00920M;NSIUl CPCXU 
00925 M;NSIUl f f i ,DISS 
00927 M;NSIUI %,TOT 
00930 SODIUl  IW,DISS 
00931 SODIUl  ADSBTICN 

M D I U l  
MG/L WTER 
MG/L WTER 
M;/L WTER 
M3/L WATER 

M;/L WTER 
M;/L WTER 
%/L WTER 

M;/L WATER 
M;/L WATER 
M;/L WTER 

M;/L WTER 
M;/L WTER 
M;/L WTER 

Mj/L WTER 

M;/L WTER 

W/L WATER 
MG/L WTER 

M;/L P WATER 
M;/L P WTER 
Mj/L WTER 
ffi/L WTER 
MS/L WTER 
M;/L WTER 
M;/L WTER 
ffi/L WTER 
Mj/L WATER 
M;/L WTER 
rG/L WTER 
M;/L WATER 

RATIO WTER 

m 
K 

TOT 
K 

K 
TOT 

K 
TOT 

% 

K 
TOT 

K 
TOT 

K 
TOT 

K 
TOT 





STORET RETRIEVAL OAT€ 90/11/04 

17 TOT% STATICNS FRXESSED 
PWWETFI MDICM 

01056 WW3ESE PN,DISS U;/L WTER 

01067 NICKEL NI,TOT& LG/L WTER 

K 
TOT 

K 
U 

TOT 
01080 STRCNTUl SR,DISS UG/L WTER 
01085 V W D I L M  V,DISS U;/L WTER 
01090 ZINC ZN.DISS U;/L WTER 

01092 Z I N C  ZN, TOT U;/L WTER 
0 1 1 0 5 A L U I I ~  &,TOT U;/L WTER 

01130 LITHIUl L1,DISS U;/L WITEQ 
03515 BETA-D ASCS137 K /L  WTER 
03516 BETA-S AS a 1 3 7  K / L  WTER 
31501 TOT COLI MIPENlXl 11- WTER 

31616 FEC COLI WWFCBR /I- WTER 

C 
31625 FEC M-FCAGAD /I00 P L  WTER 

31673 FECSTFEP M A G F R  / 100rVL WTER 

31679 FECSTREP M M-OVT /la WTEQ 

3 2 2 1 0 M L R P H M  A U;/L WTEQ 

K 
TOT 

K 

K 
TOT 

B 
J 
K 

TOT 

B 
J 
K 

TOT 

B 
J 

TOT 

B 
TOT 

J 
K 
L 

TOT 



P A R M  MDILPl 
3221 1 CHXPHYL A UG/L CCRRECTD WTER 
32212 CKRPHYL B UG/L WTER 
32214 DtRPHM C U;/L WTER 
32216 DLFW'fL TOT& CG/L WTER 
32218 PHEOPHTN A LG/L WTER 
32219 Fl-EWWTN RATIO SPECTRO WTER 
32230 CKFFHYL A MG/L WTER 
32231 CHJTWfL B M;/L WTER 
32232 Cl-LRWM C M;/L WTEQ 
32234 C-GPHYL TOTK Mj/L WTEF 
3901 1 DISYSTW UIR FPD U;/L WTER 
39034 PERTWWE L4-L S P R  UG/L WTER 
39250 W T W L  E K S ,  FC . U;/L WTEQ 

39x30 U I N  TOT UG/L WTER 

39350 W D P N  TECMi'ET TOT UG/L WTEQ 

39360 DDD WK SrPL UG/L WTEQ 

39365 DDE WC SrPL U;/L WTER 

39510 DDT WC SrPL UG/L WTER 

39380 DIELDRIN TOTU;/L WTER 

39388 ENMIlSUN L4-L SI*A_ G/L WTER 
39390 ENDRIN TOT UG/L WTER 

39398 ETHICN kK SMPL U;/L WTER 

WX W E E R  E A V  
13 7.17690 
10 1.75XX) 
10 .&1000 
10 11.8900 
12 4.73750 
12 1.34670 
2.008500 
2.000500 
2 .007000 
2 .016000 

K 1 .010000 
K 32 .I00000 

1.000000 
K 32 -100000 

TOT 33 .096970 
1 .000000 

K 32 .010000 
TOT 3J .CQ9697 

1.000000 
K 32 .010000 

TOT 33 .009697 
1.000000 

K i2 .I00000 
TOT 33 .096970 

1.000000 
K 32 .010000 

TOT 33 .009697 - 1 .000000 
K 32 .010000 

TOT 33 .009697 
1.000000 

K 32 .010000 
TOT 33 .009697 

1 .m 
K 32 .010000 

TOT 33 .@I9697 
K 32 .010000 

1.000000 
K 32 .010000 

TOT 33 .009697 
1.000000 

K 32 .OlcooO 



- 
STiYiET RETRIEVAL DATE 90/11/04 

PFAAMTER M D I  Ul 
39398 ETHIW WC SrPL E / L  WATER 
39400 TOXPPW TOTUG/L WTER 

39410 HEPTCHR TOTUG/L WTER 

RPK N 
TOT 

K 

TOT 

K 
TOT 

39412 HEPTC-U SUSU;/L WTER 
39420 lQOCRW TOTU;/L WTER 

39480 MTHXYCLR WK SP73L U;/L WTER 
39516 PCBs WC SrPL LG/L WTER 

39SX, M A L A M  WK SI*R LG/L WTER 

39540 P H a M  WK SP73L LG/L WTER 

39570 DIAZINCN WK SMPL LG/L WTER 

39- WHaT-N WC SMPL LG/L WTER 

39730 2,4-D WK SFL LG/L WTER 
39740 2,4,5-T WC SrPL LG/L WTER 
397S5 MIREX WK SFL UG/L WTER 
39760 S I L M X  l4-L SrPL U;/L WPlTER 
39786 TRITHIW l4-L SMPL LG/L WTER 

39790 MTRTHICN WC Y'PL LG/L WTER 

46570 CAL HPF7D CA ffi M;/L WTER 
60050 A L E X  TOTAL /W WTER 
70299 RES-SUSP AT 180 C ffi/L WTER 
70300 RESIWE DI5S-180 C f f i / L  WTER 
70301 DISS 33- sul M;/L WTER 

K 
TOT 

K 

K 
TOT 

K 
TOT 

K 
TOT 

K 
TOT 

K 
TOT 

K 
K 
K 
K 

K 
TOT 

K 
TOT 

B 



- S T E T  RETRIEVPL DATE 90/11/04 

17 TOTPL STATIaVS PROCESSED 

PPRPMTER 
70302 DISS SCL TCNS/MY 
70303 DISS 92- TaVS PER 
70507 PEOS-T ORTHO 
71846 A T O V I A  DISSI\H4 
71851 NITRATE D ISS-M3 
71856 NITRITE DISS-iWJZ 
71865 IODIDE I 
71886TOTALP ASW4 
71887 TOT% N AS N03 
71900 MRCLRY ffi,TOTAL 

MDIUl 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WTER 
WATER 

72020 EN FEET CIB MSL WTER 
74041 WQF SPCWX UPCGTED WTER 
80030 FiJi-R-D AS U - W T  U3/L WATER 
80040 M AS M T  L WTER 
80050 BETA-D AS SR-Y- 90, PC/L WTER 
800M) BETA-S A5 SR-Y- 90, PC/L WTUl 
82028 RATIO FEC UX FEC S W  WATER 
82183 2,4-DP DIaPROP TOTLG/L WTER 
82398 SPMPLIf f i  M M O D  (COCES) WATER 
84000 GECLff i IC AGE COCE WATER 
84001KUIFER WPE ME WTER 

K 
TOT 

TXT 
TXT 

F d 7 ( m M P N  
23 18.0440 
49 .325710 
47 .I90640 
2 -1J0000 

43 .40.5980 
10 .028000 
1 . 0 1 m  
2 .345000 
8 6.57500 
9 -188890 

23 .I34780 
32 .I50000 
7 22.7830 
66 879420. 

1 1.70000 
1 1.40000 
1 1.40000 
1 1.50000 

188 59.2540 
4 .010000 

10 6416.00 
2 TEXT 
2 TEXT 



APPENDIX B 

Big Slough Watershed PC Database Structure and 
Contents, dBase I I I +  Format 



DRTABASE STRUCTURE - B1GSLOUG.DRF 

F I E L D  TYPE WIDTH U N I T S  PRRRMETER 

I D  
DRTE 
STRTION 
CLRSS 
STRFLOW 
RFLOW 
STRGE 
RSTRGE 
T I D E  
R T I D E  
H20TEMP 
RTENP 
COND UMHOS 
RCOND 
SOL 
RSRL 
DO 
RDO 
PERSRT 
RSRT 
BOD5 
RBOD 
PH 
RPH 
TRLK 
RTRLK 
C L  
RCL 
SO4 
RS04 
F L  
R F L  
CR 
RCR 
PIG 
RNG 
NR 
RNR 
K 
RK 
TDS 
RTDS 
RS UG 
RRS 
CD UG 
RCD 
CR UG 
RCR 
CU UG 
RCU 

CHRRRCTER 
DRTE 
CHnRRETEIi 
NUNERIC 
CHRRRCTER 
CHARRETER 
CHRRKTER 
CHRRAETER 
CHRRRCTER 
CHRRRETER 
CHRRRETtR 
CHRRRETER 
CHRRACTEF: 
CHRRRETER 
CHRRWTER 
CHRRRETER 
CHRRRCTER 
CHRRRETER 
CHRRRETER 
CHRRRCTER 
CHRRRCTER 
CHRRRETER 
CHRRRETER 
CHRRRETER 
CHRRRETER 
CHRRRETER 
CHRRGETER 
CHRRACTER 
CHRRRETER 
CHRRACTER 
CHRRACTER 
CHRRRETER 
CHRRWTER 
CHARACTER 
CHRRRCTER 
CHRRRETER 
CHRRACTER 
CHRRRCTER 
CHRRKTER 
CHRRACTER 
CHRRGETER 
CHRRWTER 
CHRRACTER 
CHflRWTER 
CHRRKTER 
CHRRRCTER 
CHRRRETER 
CHRRIICTER 
CHRRWTER 
CHRRWTER 

CFS 

F T  RROVE NSL 

DEG C 

UNHOS/CFI 

PF'T 

STRTION RRNKING PLUS DRTE 
DRTF 
STR l I O N  
CLRSS 
STKERN FLOW 
REMARK CODE 
STRGE 
RENRRK CODE 
T I D E  STRGE 
REMRRK CODE 
WATER TENPERRTURE 
RENRRK CODE 
CONDUCTIVI7Y 
RENRRK CODE 
S A L I N I T Y  
REHRRK CODE 
DISSOLVED OXYGEN 
RENRRK CODE 
PERCENT SRTURRTION 
REHRRK CODE 
BIOCHENICRL OXYGEN DENRND. 5 DRY 
RENRRK CODE 
PH 
RENRRK CODE 
TOTRL R L K R L I N I T Y  
RENRRK CODE 
CHLORIDE 
RENFlRK CODE 
SULFFlTE 
RENRRK CODE 
FLUORIDE 
RENRRK CODE 
CRLCIUH 
REMRRK CODE 
NRGNESIUN 
RENRRK CODE 
SODIUN 
REMRRK CODE 
POTRSSIUM 
RENRRK CODE 
TOTRL DISSOLVED SOLIDS 
RENRRK CODE 
RRSENIC 
REMRRK CODE 
CFlDNIUN 
RENRRK CODE 
CHROMIUN 
RENRRK CODE 
COPLLER 
RENRRK CODE 



FE IJG 
RFE 
F E  UG D I S S  
RFLDISS 
PB UG 
RF'k 
NN UG 
RMN 
HG UG 
RHG 
N I  UG 
R N I  
SR UG 
RSR 
ZN UG 
RZN 
R L  UG 
RRL 
TOCOLI 
RTCOLI  
F C O L I  
RFCOLI  
FSTREF 
RFSTREP 
RATIOFC FS 
RRRTIO 
TURB 
RTURB 
COLOR 
RCOLOR 
TOC 
RTOC 
CHLRCORR 
RCHLR 
TN 
RTN 
TKN 
RTKN 
NO23 N 
RN023 
NO3 N 
RN03 
INORG N 
R I N  
NH34 N 
RNH34 
TOTP 
RTOTP 
PO4 P 
RP04 
TOTHAHD 
RTHRFtD 
U N I  NH3 
RUNINE3 
BR UG 
RBA 
RE lJG 
RFiE 
!;I= UG 
R. I: 

CHARACTER 
CHCIW\CTEF< 
CHCYRRCTER 
CHRWCTER 
CHRRRCTER 
CHORAL I t!l 
CHRRRC TER 
CHRIIQCTER 
C H W C T E R  
CHFIRRCTER 
CHRIWCTER 
CHRWCTER 
CHRWICTER 
CHRRRCTER 
CHRWICTER 
CHRIWCTER 
C H M C T E H  
CHRWICTER 
CHRWICTER 
CHRWCTER 
CHRIWCTER 
CHRMICTER 
CHRIWCTER 
CHRRRCTER 
CHRIWCTER 
CHRRACTER 
CHRlWeTER 
CHRMCTER 
CHRlWCTER 
CHRRllCTER 
CHRRACTER 
CHRMICTER 
CHRMCTER 
CHRIWTER 
CHRMCTER 
CHRWlCTER 
CHRMCTER 
CHRMCTEK 
CHRIWCTER 
CHRRRCTER 
CHRRIICTER 
CHRRACTER 
C H R W T E R  
CHRWICTER 
CHRMCTER 
CHRRRCTER 
CHRRRCTER 
CHRRACTER 
CHRRRCTER 
CHARETER 
CHRRKTER 
CHRMltTER 
CHRRRCTER 
CHRRXTER 
CHRRRCTER 
CHRMCTER 
CL I2EfiCTER 
CHk8RLLCTEIi 
CHrlriRCI ER 
CblnhilT. I CR 

NTU 

PCU 

RG/L 

UG/L 

NG/L 

NG/L ' 

MG/L 

NG/L 

RG/L 

RG/L 

RG/L 

MG/L 

NG/L RS CRCO 

If<ON 
REIIRkK CODE 
IRON. DISSOLVED 
REMRRK CODE 
LERD 
RENARK CCIUE 
MRNGRNESE 
REPIRRK CODE 
NERCURY 
REMARK CODE 
NICKEL 
RENRRK CODE 
STRONTIUM 
REMRRK CODE 
Z I N C  
RENRRK CODE 
RLUI'IINUPI 
RENRRK CODE 
TOTRL COLIFORM 
REMRRK CODE 
FECRL COLIFORn 
REMRRK CODE 
FECRL STREPTOCOCCUS 
REMRRK CODE 
RRTIO - F COLIFORN/F STREP 
REMRRK CODE 
TURBID ITY  
REMRRK CODE 
COLOR 
RENRRK CODE 
TOTRL ORGRNIC CRRBON 
REIIRRK CODE 
CHLOROPHYLL $3. CORRECTED 
REMONK CODE 
TOTRL NITROGEN 
REMRW CODE 
TOTRL KJELDRHL NITROGEN 
REnRRK CODE 
NITRRTE-NITRITE-NITROGEN 
RENRRK CODE 
NITRRTE-NITROGEN 
REMflHK CODE 
INOHGRNIC NITROGEN 
REPICIRK CODE 
RI'INONIR-RNnONIUfl-NITROGEN 
RENRRK CODE 
TOTRL PHOSPHORUS 
REMARK CODE 
ORTHO-PHOSPHRTE 
REMRRK CODE 

3 TOTRL HRRDNESS 
REMQRK CODE 
UNIONIZED RI'iMONIR 
REMRRK CODE 
BRRIUM 
REMRRK CODi, 
I;IiRYI.LIUM 
REMnRK COljE 
!~ l -~ lL : '~NI lJ? l  
RF FinFi!', r;rJl)r. 



- RG UG 
RRG 
NBRS 
RRHAS 

.- TSS 
RTSS 

CHWACTEK = 
4 

CHRT;nr:I t i? 2 

CHRRRCTER S 
CHRRFICTEK 2 
CHARFlCTER = J 

CHFIIIFlCl'EK 2 

';U?IKR 
REIIARK COVE 
NETHYLENE BLUE RCTIUE SURSTFlNCES 
RENRKK CODE 
TOTRL SUSPENDED SOLIDS 
RERARK CODE 



ME uAss SlRiLM KLM ST&€ RSTA6E TIOE RTIOE HiUTW RTEP CtND-W RMND S(Y M W RW PER%T RSAT BODS RBOD PH WH TW: RTlY 
12/09/81 3 -9 -9 30.30 -9 -9 -9 15.0 -9 305 -9 0.2 K 3.8 -9 58 -9 -9 -9 7.30 -9 -9 -9 
Ob103/02 3 -9 -9 32.16 -9 -9 -9 26.5 -9 132 -9 0.2 K 5.0 -9 62 -9 2.4 -9 6.70 -9 -9 -9 
08/18/82 3 -9 -9 -9 -9 -9 -9 27.0 -9 81 -9 0.2 K 6.6 -9 83 -9 1.7 -9 6.40 -9 -9 -9 
08130/82 3 -9 -9 -9 -9 -9 -9 29.5 -9 80 -9 0.2 K 6.1 -9 80 -9 -9 -9 5.80 -9 -9 -9 
09129182 3 -9 -9 -9 -9 -9 -9 27.0 -9 75 -9 0.2 K 5.5 -9 69 -9 -9 -9 6.05 -9 -9 -9 
10114/02 3 52 -9 52.70-9 -9 -9 28.0 4 55 -9 O.2K 7.4 -9 95 -9 -3 -9 6.M-9 -9 -9 
12/02/82 3 -9 -9 -9 -9 -9 -9 26.5 -9 80 -9 0.2 K 8.4 -9 105 -9 -9 -9 6.50 -9 -9 -9 
03/31/83 3 39 -9 30.22 -9 -9 -9 24.0 -9 70 -9 0.2 K 7.6 -9 91 -9 -9 -9 6.80 -9 -9 -9 
Ob1&/83 3 2 -9 ZB.16 -9 -9 -9 31.5 -9 90 -9 0.2 K 8.6 -9 117 -9 -9 -9 6.50 -9 -9 -9 
08/02/83 3 6 -9 28.69 -9 -9 -9 29.0 -9 75 -9 0.2 K 8.1 -9 106 -9 -9 -9 6.10 4 -9 -9 
10/04/83 3 15 -9 29.27 -9 -9 -9 20.0 -9 750 -9 0.3 -9 5.8 -9 74 -9 -9 -9 5.90 -9 -9 -9 
12/08/63 3 3 -9 ~2.67 -9 -9 -9 20.5 -9 110 -9 0.2 K 10.: -3 114 -9 -9 -9 6.41 -9 -9 -9 
02/14/84 3 2 -9 29.32 -9 -9 -9 18.5 -9 1 9  -9 0.2 K 8.3 -9 87 -9 -i -9 6 .  -7 -9 -3 
04/05iW 3 7 -9 28.75 -9 -9 -9 25.0 -9 110 -9 0.2 K 7.0 -9 85 -9 -9 -9 6.10 -9 -9 -9 
05/11/84 3 -9 -9 3 .24  -9 -9 -9 24.0 -9 120 -9 6.2 K 7.8 -9 93 -9 .a -9 6 . 3  -9 -9 -9 
06/04/84 3 .05 -9 28.07-9 -9 -9 33.0 -9 210 -9 0.2K 10.0 -9 140 -9 -9 -9 6.70-9 -9 -9 
OS/07/84 ; 14 -9 8.3 -9 -9 -9 28.0 -9 70 -9 0 2  K -9 -9 -9 -9 -9 -9 5-31 -9 -9 -9 
09/19/84 3 -9 -9 28.07 -9 -9 -9 0 -9 80 -9 0.2 K 5 4  -9 66 -9 1.7 -9 6.10 -9 -? -9 
10/02/84 3 -9 -9 -9 -9 -9 -9 24.5 -9 80 -9 0.2 K 8.1 -9 3 -9 -9 -9 6.40 -9 -9 -9 
G9/05/85 3 -9 -9 -9 -9 -9 -9 26.0 -9 110 -9 0.2 K 4.6 -9 57 -9 1.4 -9 5.80 -? -9 -9 
10103iE 5 -9 -9 -9 -9 -9 -9 27.0 -9 108 -9 0.2 K 5.6 -9 71 -3 -9 -9 -9 -9 -9 -9 
09/10/86 3-9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -? -q 
04/02/87 - 9  -9 -9 -9 -9 -9 19.0 -9 69 -9 O.2K -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 
05i27i87 3 -9 -9 3.39 -9 -9 -9 25.0 -9 I70 -9 0.2 K 7.5 -9 B9 -9 2.0 -9 6.70 -9 -9 -9 
09/22/87 3 -9 -9 28.87 -9 -9 -7 28.9 -9 80 -9 0.2 K 4.9 -9 a3 -9 1.0 -9 6.40 -9 -9 -9 
02/19/88 3 -9 -9 26.67 -9 -9 -9 21.0 -3 160 -9 0.2 K 8.5 -9 96 -9 -9 -9 6.90 -9 -9 -9 
05/10iE4 3 -9 -9 28.18 -9 -9 -9 22.0 -9 140 -9 0.2 K 6.7 -9 77 -9 I.+ -9 6.70 -9 -9 -9 
07/27/88 3 -9 -9 29.04 -F -9 -9 29.0 -9 90 -9 0.2 K 7.1 -9 93 -9 -9 -9 6.40 -9 -9 -9 
ObllblaO 1-9  -9 -9 -9 -9 -9 26.0 -9 530 -9 0.2-9 6.9 -9 85 -9 -9 -9 7 . 3 - 9  -9 -9 
07/2?/80 1 - 9  -9 -9 -9 -9 -9 26.0 -9 305 -9 0.2K 2.2 -9 27 -9 -9 -9 7.22-9 -9 -9 
OSi25100 1 - 9  -9 -9 -9 -9 -9 X.2 -9 223 -9 0.2K 2.8 -9 34 -9 -9 -9 6.30-9 -9 -9 
09/22/80 1 - 9  -9 -9 -9 -9 -9 25.5 -9 310 -9 0.iK 2.6 -9 32 -9 -9 -9 6.40-9 -9 -9 
10/22/N 1 - 9  -9 -9 -9 -9 -9 22.5 -9 420 -9 0.2k 6.2 -9 72 -9 -9 -9 7.53-9 -9 -9 
11/17/80 9 -9 -9 -9 -9 -9 22.0 -9 6W -9 0.3-9 2.6 -9 50 -9 -9 -9 7.66-9 -9 -9 
01/05/81 1 - 9  -9 -9 -9 -9 -9 8.5 -9 b5(1 -9 0.3-9 8 0  -9 69 -9 -9 -9 7.03-9 -9 -9 
02/2Ji81 1 -9 -9 -9 -9 -9 -9 16.5 -9 490 -9 0.2 -9 5.4 -9 55 -3 -9 -9 7.14 -9 -9 -9 
Q3/16/81 1 -9 -9 -9 -9 -9 -9 18.0 -9 581 -9 0.2 -9 6.2 -9 66 -9 -9 -9 7.10 -9 -9 -9 
03/31ial 1 - 9  -9 -9 -9 -9 -9 3 . 4  -9 651 -9 0.3-9 2.7 -9 30 -9 .9 -9 7.60-9 -9 -9 
04/27/81 I - ?  -9 -9 -9 -9 -9 2;,0 -9 840 -9 0 3.0 -9 34 -9 -9 -9 i .&-9  -9 -9 
/ 0 /  1 - 9  -9 -9 -9 -9 -9 24.6 -9 840 -9 0.4-9 -9 -9 -9 -9 -9 -9 i.20-9 -9 -9 
08/24/81 1 - 9  -9 -9 -9 -9 -9 25.5 -9 124 -9 0.2K -9 -3 -9 -9 -9 -9 6 . 5 - 9  -9 -9 
09/29/61 1 - 9  -4 -9 -9 -9 -9 24.5 -9 134 -9 0.2K -9 -9 -9 -9 -9 -9 6.N-9 -9 -9 
io/zb~ai 1 - 9  -9 - -9 -9 -9 -9 -9 m -9 0 . 2 ~  6.7 -P -9 -9 -9 -9 7.31-9 -9 -9 
02/02/82 1 - 9  -9 -9 -9 -9 -9 18.0 -7 745 -9 0.3-9 7.6 -9 61 -1 -0 -9 8.00-9 -9 -9 
&3/1?!92 - 9  -9 -9 -9 -9 -9 27.0 -9 3V) -9 0.2K i . i  -J 8 -9 -9 -9 7.50-9 -7 -9 
04126i62 1 -? -9 -C -5 -9 -9 20.3 -9 344 -9 0.2 k 6.2 -9 id -9 -9 -9 7.40 -? -9 -7 
06/22/2 1 - 9  -'? -9 -7 -?i -9 3 . 0  -9 6 -9 0 2  2 - 29 -9 -9 -4 6.i8-9 -9 -9 
m/o;im 1-9 -9 -9 -9 -9 - 5 -9 a2 -9 o . : ~  4.9 -7 a -9 -9 -9 6.40-9 -9 -9 
10/12/62 1 -9  '-9 -9 -3 -9 -9 25.5 -9 102 -9 0 2  1.4 -9 5) -9 4 - 9  6.2-9 -9 -9 
l l / l b i ~  1 - 9  -9 -9 -9 -9 -9 2O.I) -9 175 -9 0.2K -9 -9 -9 -9 -9 -9 6 . 9 - 9  -9 -9 
12iijbiE 1 - 9  -9 -9 -9 - -9 23.0 -9 523 -9 0.2-9 9.4 -9 11G -9 -9 -? 7 .009  -9 -9 
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6- 6- 6- 6 - 6 -  6- 6- 6 - 6 -  b - 6 -  6- X W ' 0  
6- 6- 6- 6- b- b b- b - 6 -  6- 6- b- b- 6- 
6- 6- 6- 6 - 6 -  b- b - b - 6 -  6 - 6 - 6 -  6- 6- 
6- 6- 6- 6 - 6 -  6- 6 6 - 6 -  6 - 6 -  & b- b 
6- 6- 6- 6 - 6 -  b- 6 - 6 - 6 -  6 - 6 - 6 -  6- 6- 
6- 6- b- b- 6- 6- 6- 6 6- 6- b 6- 6- 6- 
6- 6- 6- 6 - 6 -  6- 6 - 6 - 6 -  6 - 6 -  6- I W ' O  
6- b b- 6 - 6 -  6- b- 6-6- 6 - 6 -  6- 6- b- 
6- 6- 6 - 6 - 6 - 4  6 - 6 - 6 - 6 - 6 - 6 -  6- b 
6- b 6- b - b -  6- & 6 - 6 -  6 - 6 -  6- 6- 6- 
6 - 6 - 6 - 6 - 6 - 6 - 6 - 6 - 6 - 6 - 6 - 6 -  6- 6- 
6- 6- 6- 6 - b -  6- & 6 - 6 -  6-4  6- 6- 6- 
6- 6- 6- 6- 6- 6- b- 6- 6- 6- b b- X W ' 0  
b- 6- 6- b- 6- 6- & 6- 6- 6- 6- b- 6- 6- 
6- 6- b 6- 6- 6- 6- b - 6 -  b- 6- 6- 6- 6- 
6- b 6- b - 6 -  6- & 6 - 6 -  6-6  6- 6- 6- 
6- & b- 6 - 6 -  6- b- 6 - 6 -  b - b  6- 6- 6- 
b- 6- 6- 6 - 6 -  6- b- 6 - 6 -  6 - 6 -  6- b b- 
b- b- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 1 S00'0 
6 6- 6- b - 6 -  6- b- 6- 6- 6- 6- b- 6- b- 
6- 6- 6- 6- b- b- b- b- 6- 6- 6- 6- 6- 6- 
b- 6- 6- b- b- 6- b- 6- b- 6- 6 b- 6- b- 
6- 6 - 6 - 6 - 6 - b - b - 6 - 6 -  6 - 6 - 6 -  6- 6- 
b- 6- 6- 6 6 -  6- k 6 - 6 -  6 - 6 -  6- 6- b- 
6- 6- b- 6- 6- 6- 6- 6- 6- b- 6- b- 1 W'O 
6- 6- 6- 6- b- 6- b- 6- 6- 6- 6- 6- 6- 6- 
6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 
b- 6- 6- 6- 6 b- 6- 6- 6- b- 6- 6- 6- b- 
6- 6 b- 6 - 6 -  b- 6- 6- b- 6- 0- 6- 6- 6- 
6- b b- 6- b- 6- b- 6- 6- 6- 6- 6- 6- 6- 
6- 6- 6- 6- 5- 6- & 6- 6- 6- 6- 6- Y 2W.O 
t- + 6- 6 6- 6- 6- 6- 6- 5- 6- 6- 6- 6- 
6- 6- I- 6- 6- 5- 6- t- 6- 6- 6- 6- & 6- 
- 6- 6- & 6- 6- 6- b- 6- 6- 6- 6- 6- 6- 
6- &- 6- 6- 6- 6- 6- b- 6- 6- 6- 6- b 6- 
6- 6- b- b- b- 6- 6- A- 6- 6- 6- 6- b- 6- 
6- t- 6- 6- b- C 6- b 6- 6- 6- 6- il CNUO'O 
6- b- 6- 6- 5- 6- 6- b- 6- 6- b- 6- b- 6- 
6- b- 6- A- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 
6- 6- 6- 6- 6- 6- 6- 6- 6- 6- 6 b- 6- 6- 
6- - 6- 6- 6- t- 5 6- 5- & 6- 6- 6- 6- 
- 5- b- - 6- - 6- 6 k- b 6- r 6- 6- 
b- 6- t,- 6- 5- 6- 6- 6- 5- 6- 6- 6- i- 5- 

6- ~ I ? - Q  
6- Q!'<t 

6- %'O 
6- W'O 
6- K'O 
6- 12'0 
6- Ii'O 
6- i1'0 
6- #'O 
6- Sb'O 
b- e-o 
6- 6- 
6- M ' 0  
6- 61'0 
6- 6- 
6- w 0  
6- 6- 
6- I I ' O  
6- b- 
b- BII'O 
b 6- 
6- OLO'O 
b- 6- 
6- 201'0 
6- 6- 
6- M ' O  
b- 6- 
b- 060'0 
6- 6- 
b- m m 0  
6- 6- 
6- 910'0 
b- 6- 
b- M ' O  
6- 6- 
4 BOZ'O 
6- 6- 
b- BTI'O 
6- 6- 
6- 020'0 
6- 6- 
b- bM'O 
6- b- 
6- 921'0 
b- 6- 
b W'O 
b- 6- 
!.- L?O'O 
A- 6- 
6- 51.: 
b- 5- 
6- 2Cl'O 
6- 6- 
6- w e  
6- 6- 
6- 6M'O 
6- 6- 
6- 6- 
5- 5- 
5- 1- 

0- l i - 0  6- OE'C 2 
6- 6- 6- 6- 6- 
b- 6- 6- 6- i- 
6- &'(I 6- IC'Ij 3 
6- 6- & 6- 6- 
6- 6- 6- 6- b 
6- r1.0 & e . 0  3 
6- 6- b- 6- 6- 
6- 6- b- 6- 6- 
6- LO'I 6- SZ'O 1 
b- 6- 6- 5- b- 
6- 6- 6- 6- 6- 
b- 6- 6- 6- b- 
6- IS'O 6- SI'O 3 
6- 6- 6- 6- b- 
6- b- b b- b- 
b- 0- b- 6- 6- 
6- 011'0 6- bt1'0 3 
6- b- 6- 6- 6- 
6- 6- 6- b- b- 
6- b- 6- 6- b- 
6- b- 6- 6- 6- 
b 6- b- 6- 6- 
6- K ' O  6- m . 0  3 
6- 6- b- b- b- 
6- 6- b- 6- 6- 
6- 6- 6- b- 6- 
6- 6- b- 6- 6- 
& 6- b- b- 6- 
6- M ' O  6- M ' O  3 
6- 6- 6- 6 - 6 -  
b- b- 6- 6- 6- 
b- b- 6- 6- 6- 
6- 6- 6- b- 6- 
6- b- 6- 6- b- 
6- tlZ'O 6- W O  3 
6- b- 6- 6- 6- 
b- 6- 6- 6- 6- 
6- 6- b- 6- 6- 
6- 6- 6- 6- 6- 
6- 6- b- 6- -6- 
6- Z"Il'0 b- W . 0  3 
6- 6- b- 6- 6- 
6- b- b- b- b- 
6- 6- 6- 6- 6- 
6- b- 6- 6- 6- 
6- 6- 6- 6- 6- 
6- CL0'0 3 IW.0 31 
6- a- 6- $- i,- 

6- 5- & 6- 6- 
b- 6- 6- 6- 6- 
& 6- 1- 6- 6- 
5- 6- 6- 6- & 
6- El'b $ TNil'O 31 
I- 5- 5- 6- 6- 
6- 6- 6- b- 6- 
6- ~Yz'lt b- 6- 6- 
- ' b t- 6- 
6- b- 6- 5- f * 5- $- f 6- 

6- 5- 6- b1.0 
6- 6- & 6- 
6- 6- 6- C- 
b- c- 6- 9 ' 0  
b- b- 6- 6- 
6- 6- 6- 6- 
6- & 6- SI'O 
t 0- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- t1'0 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- b- 6- 
b- 6- b- 11'0 
6 - 6 - 6 -  6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- b- 6- W O  
6- 6- 6- 6- 
6- 6- 6- 6- 
6- b- 6- 6- 
b- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- X 100'0 
6- b- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- b- 
b- 6- 6- 6- 
6- 6- b- 110'0 
6- b- 6- b- 
6 - 6 - 6 -  6- 
b- 6- 6- 6- 
6- b- b- b- 
6- 6- b- 6- 
6- b- 6- Z00'O 
b- 6- 6- 6- 
4 b- 6- b- 
6- b- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 1 100'0 
6- b- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- t 
6-  6- 3 1{lo'{i 
6- 6- f fi- 
b- b- 6- b- 
6- 6- b- O- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- % 1W'O 
s- e- 6- b- 
6- 6- & 6- 
6- 6- Y Z0'0 
6- & 6- :$'Q 

6- 6- 6- 6- 
. . '- - 9- & 6- 

6- &-0 394;'7 
6- C 6- C- " 6- 5- 5- 
6- (I?'! ,7 92'1 
6- 6- b- 6- 
6- 6- 6- 6- 
6- t!'O 3 68'0 
6- 6- b- 6- 
6- 6- b- 6- 
6- OL'Z 3 Cb'Z 
b 6 - b  6- 
b- 6- b- 6- 
6- 6- 6- 6- 
6- &'I 3 Lb'1 
b- 6- 6- 6- 
6- 6- b- 6- 
6- b- b- 6- 
6- 65.1 3 09'1 
6- b- 6 6- 
b- b- 6- 6- 
6- 6- b- b- 
6- 6- 6- 6- 
6- 6 - 6 -  6- 
6- E9.0 3 99'0 
6- b- b- 6- 
b 6- 6- 6- 
6- b- b- b- 
b- 6- 6- b- 
6- 6- 6- 6- 
6- 828'0 3 tB'0 
6- 6- b- 6- 
6- 6- b- 6- 
6- 6- 6- 6- 
6- b- b- 6- 
6- ' 6- b- 6- 
6- W'1 3 W 1  
b- b- b- 6- 
6- b- 6- b- 
6- 6- b- 6- 
6- 6- 6- 6- 
6- 6- 6- b- 
6- Lt'l 3 B ' 1  
b- b- b- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- b- 6- 
b- 09'1 ? M ' 1  
A- 6- 5- 4- 
6- 6- C- 6- 
5- 6- 6- 6- 
6- 6- 6- 6- 
6- 6- 6- b- 
6- Lb'l 3 Lk'l 
6- 6- 6- 6- 
+ 6 - & -  6- 
6- R I ' I  3 !!'I 
6- ?96'(! 3 $6'9 
6- 6- 6- b- 
6- 6- & a- 

:- 3;':/6(i $ I Q 1 : ~ ~ ~ > L ~  
!- BIE/& ${01iPdY~t.(!iiZ 
6- F-?tF?!!C 8 1 0 1 2 ~ b Q 1 Z  
L- E i E / 9  8!012W5f1~1?Z 
6- e 9 1 9 z i ~  arorzwtoa 
t @!eZItO 8 1 0 1 2 ~ f 0 L Z  
6- 88!t2lCO @!OlZWrtOLZ 
b- 881ER0 BIOl~fPOLZ 
6- 88!92/10 8101BGMtOii 
6- LB!8/21 B I O I ~ t O L Z  
6- LS!bZlTl 8 1 0 I ~ b O L Z  
6- L@!WIFI B I O I ~ T M L Z  
6- L0190101 BIOIZWML2 
6- LB/OI/M) B l O I ~ t O L Z  
6- LB!M)IM) B101BGM011 
b- L@lbOlM) BIOIZWKWLZ 
6- L8lSOlBO B I O I ~ W L Z  
6- LeIS(IIrn B I O l ~ L Z  
6- LBIIOILO 8 1 0 1 ~ M U  
6- LBllOlLO 8101ZBOmOLZ 
6- LRIOIl90 8101ZKMWU 
6- L8101190 81012RMMU 
6- LBISOISO BIOIZ6MMU 
6- LBISOISO BIOIZB(n9OU 
6- LB1101M 8101ZRWOU 
6- LBIIOIM 8 1 0 1 ~ t O U  
6- LBII1ITO BIOIZKKHILI 
6- LBIIIIM B l O l ~ ~ L Z  
6- LBItORO BIOIZk%WLZ 
6- LPltORO BIOIZRWOU 
5- LBIWI~O B r o r m L z  
6- LBlWl10 B I O I ~ L Z  
6- 98ICOILI 8101Z80KW.Z 
6- 981COR1 810128OmoU 
6- 9B!tOlll 810IZ&MtOLZ 
6- ~ I H ) I I ~  a I o ~ m t o n  
6- 98!10/01 BIOIBGMtOLZ 
6- 98110101 6101ZWKWLZ 
6- 9BlZ0lM) BIOIrntOLZ 
6- 98,ROIM) BlOIZKKWU 
6- 9Blr!!BO B I O I ~ t O L 2  
6- 98ICIlBO B I o I m L Z  
6- 981101LO BIO!mtO1l 
b- 98!10!LO BlOlmtOLZ 
6- 98!11190 @lOf'3$+~tOLZ 
b- 951111W 510!'?.L2 
6- W I L O I ~ ~  8 r o r z m i o L t  
C- B!!!I!SO 6 IOIZe&ftOL? 
I- S&'l$jb? @lBIzmUL: 
f.- sE!i!iibO BI01ZB%Tf?i! 
b- SB!fl!:fl gl0!ze&rflL? 
6- ?E!?t!/$O BIOli-W2POLl 
6- Q@!lIIZP 91~128OkTk213 
6- %/Zl!Z0 9!012tit!CML; 
C- %!Q!!O BIC13@NMLZ 
6- %!&!lo E!O;Z90brbOL2 

@! &/SZ!W T ! D O f !  
C ?t!?:i/lO T!KfKi 

6- &":o?':! r!*y;{q 
6- 6g;?,jig 7,(qg: 

I 1 















APPENDIX C 

F.A.C. Chapter 17-3 Violations - Big  Slough Watershed 



- 
2/19/90 10:40:41 BIGSLOUGH 

~LKRLINITY - MG/L RS CRC03 

N NUN VIOL NOT EVRLURTED X VIOLRTIONS 

- CLRSS I CLRSS I 1  CLRSS I 1 1  CLRSS IIIF CLASS IIIM 

MEAN 108.0 0 0 0 0 

N ? 0 0 0 0 



.- 
2/19/90 10:29:20 BIGSLOUGH 
.-UMINUM - UG/L 

N NUM VIOL NOT EURLURTED % VIOLQTIONS 

- 17 0 0 0. 'a 

- CLRSS I CLRSS I1 CLRSS 1 1 1  CLASS IIIF CLRSS IIIM 

MEAN 92.0 0 0 140.0 0 

- N 10 0 0 7 0 



- 
Ei19/90 1 1 : 3 6 : 4 4  BIGSLOUGH 
HMMONIR, UNIONIZED - MG/L AS NH2 

- CLRSS I CLRSS 1 1  C L ~ S S  1 1 1  CLRSS IIIF CLRSS I I I M  

MERN 0.0 B 8 8.8 'a. 0 

- N 273 ld 0  101 2 



- 
2i19/90 10:42:@0 RIGSLOUGH 
RSENIC - UG/L 

- 
N NUM VIOL NOT EVALURTED X VIOLATIONS 

- 69 0 0 0.0 

- CLASS I CLASS I 1  CLRSS 1 1 1  CLASS IIIF CLnSS IIIM 

MEAN 3.0 0 0 3.5 0 

- N 20 0 0 39 0 



-- 
i '19/90 10:43:27 BIGSLOUGH 
~HRIUM - UG/L 

N NUM VIOL NOT EVRLURTED % VIOLRTIONS 

52 0 0 0.0 

- CLRSS I CLRSS I1 CLRSS 1 1 1  C L M S  IIIF CLRSS IIIM 

MERN 34.2 0 0 47.4 0 

- 
N 19 0 0 33 0 



- 
!2/19/9'a 16:44:57 BIGSLOUGH 
JERYLLIUM - UG/L 

.- 

N NUM VIOL NOT EVQLUATED X VIOLATIONS 

- CLQSS I CLRSS I1 CLASS 111 CLASS I I I F  CLQSS I I I M  

MEQN 1.7 'a 0 1.7 0 

.- N 19 0 'a 33 0 



- 
2/19/90 10:46:53 BIGSLOUGH 

LI~DMIUM - UG/L 

STATION 
02299420 
02299420 
02299 4.20 
02299420 
02299420 
02299420 
02299420 
02299410 
02299410 
02299410 
02299410 
02299410 
25030014 
250300 14 
2704090821313 
2704090821313 
2702490821420 
2702490821 420 
2702490821420 
2702490821420 
250304 13 
2704340821018 
2704340821018 
2704340821228 
2704340821228 
2702430821408 
2702430821408 
2702430821408 
2702430821408 

CLRSS 
> 
.2 

3 
3 
3 
3 
3 - 
S 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 

DRTE 
06/03/82 
08/18/82 
09/19/84 
09/03/85 
05/27/87 
09/22/87 
05/10/88 
08/18/82 
08/26/82 
05/04/83 
09/01/83 
05/10/88 
01/26/88 
07/28/88 
01/26/88 
07/28/88 
02/04/87 
08/05/87 
01/26/88 
07/28/88 
04/16/84 
01/26/88 
01/31/89 
02/04/87 
08/05/87 
02/04/87 
08/05/87 
01/26/88 
07/18/90 

COND 
132 
81 
80 
110 
170 
80 
140 
96 
93 
300 
90 
730 
190 
210 
200 
230 
1200 
500 
210 
250 
-9 
700 
700 
1000 
600 
900 
700 
650 
800 

HRRD CD-UG 
46 1 
28 3 
32 1 
39 1 
50 1 
28 1 
4 1 1 
36 3 
37 1 
103 1 
39 1 
331 6 
1 1 
1 1 
1 1 
1 1 
9999 7.0 
9999 6.0 
1 1 
1 1 
1 10 
9999 1.4 
9999 1.5 
9999 7.0 
9999 6.0 
9999 7.0 
9999 6.0 
9999 1.9 
9999 1.3 

REMK 
K 
-9 
-9 
-9 
K 
-9 
K 
-9 
-9 
-9 
-9 
-9 
K 
K 
K 
K 
K 
K - 
K 
K 
K 
-9 
-9 
K 
K 
K 
K 
-9 
-9 

POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLRTION 
POSS VIOLATION 
. 

N NUM VIOL NOT EVRLURTED % UIOLRTIONS 

.- 
CLRSS I CLRSS I1 CLRSS I1 I CLRSS IIIF CLRSS IIIM 

MERN 1.7 0 0 1.6 0 



i i ! 3 / 3 0  11:54:14 RIGSLOUGH 
-.{LORIDE - MG/L 

N NUM VIOL NOT EVRLURTED % UIOLRTIONS 

-- CLRSS I CLRSS I1 CLRSS I11 CLRSS IIIF CLRSS IIIM 

MERN 2 2 . 6  0  0  51.9 43.9 

- N 73 0 0 101 2 



- 

2/19/90 11:00:40 BIGSLOUGH 
4OTRL COLIFORM - #/I00 ML5 
- 

STRTION 
02299420 
02233420 

- 02299420 
02299420 
02293420 

-. 02299420 
02299420 
02299420 
02239420 
250300 13 
25030013 
25m30013 

-- 25030013 
250300 13 
250300 13 

-. 25030013 
25030013 
25030013 
250300 13 
25030013 
25030013 
25030013 

.. 25030013 
25030013 
250300 13 
250300 13 
250300 13 
25030013 
25030013 
2503001 3 
25030013 
25030013 

-. 25030013 
25030013 
2503001 3 
250300 13 

- 25030013 
250300 13 
25030013 

- 25030013 
250300 13 
02299410 
02293410 
02293410 
02299410 
02233410 

- @2?99410 
02299410 
02299410 

. ?503@014 
?50300!4 
2EOZQ0 14 
30,:c,+iE 

~- 250304 ; 3 
:50.204iL? 

DRTE 
06/03/82 
06/03/82 
08/18/32 
08/18/82 
09/19/84 
09/19/84 
09/03/85 
09/10/86 
89/18/86 
06/16/80 
06/16/80 
07/22/80 
08/25/80 
08/25/80 
09/22/80 
09/22/80 
10/22/80 
16/22/88 
02/23/81 
08/24/81 
09/28/81 
02/02/82 
04/26/82 
03/21/83 
03/21/83 
09/19/83 
03/18/86 
03/10/86 
04/16/86 
07/09/86 
07/09/86 
09/08/87 
11/18/87 
11/18/87 
09/06/88 
09/06/88 
11/07/88 
11/07/88 
18/18/89 
18/18/89 
05/07/90 
06/03/82 
06/03/&2 
08/18/82 
08/18/82 
09/18/84 
09/03/85 
09/10/8& 
04/16/96 
08/0Z/83 
i0/!9!9S 
i0/'18/89 
- - Ll2,'i';;Sa 
:>'. 'L,  19;c.g 
n:!'z<,';z,J 

TCOLI 
7700 
7700 

240000 
240000 
3000 
3000 
1600 
4500 
4500 
4800 
4800 
2000 
7700 
7700 
3200 
3200 
4700 
4700 
1200 
1400 
1500 
1700 
1300 
4000 
4000 
2000 
14000 
14000 
2000 
5000 
5000 
2200 
4000 
4000 
3900 
3900 
4000 
4000 
14000 
14000 
2000 
9000 
9000 
55000 
55000 
1700 
1300 
5000 
5000 
c'000 
?'ZQQ@ 
230~3 
26 GQ 
25c:: 
; !,C:J 

REMK 
-9 
-9 
B 
e 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-4 
-9 
-9 
-9 
-9 
J 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
J 
J 
J 
J 
J 
J 
J 
J 
-9 
-9 
J 
J 
J 
J 
J 
B 
B 
-9 
-9 
-9 
-9 
-9 
-9 - 
J 
.I 
-3 
-5 
-C- 

COMMENT 
EVRL MONTH MERN((1000) 
) 2400 
EVRL MONTH MEAN( (1000) 
) 2400 
EVQL MONTH MEAN( (1000k 
) 2400 
EVRL MONTH MERN( (1000) 
EVAL MONTH MERN({1000) 
) 2400 
EVRL MONTH MERN((1000) 
> 2400 
EVRL MONTH MERN((l000) 
EVRL MONTH MERN( (1000) 
) 2400 
EVRL MONTH MERN((l000) 
) 2400 
EVRL MONTH MERN((l000) 
)2400 . 

EVRL MONTH MERN((1000) 
EVRL MONTH MERN((1000) 
EVRL MONTH MEON( (1000) 
EVRL MONTH MERN((1000) 
EVRL MONTH MERN((1000) 
EVRL MONTH MERN((1000) 
) 2400 
EVAL MONTH MERN((l000) 
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