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BACKGROUND

The Big Slough watershed presently consists of approximately 195 sq. mi.
with the bulk of the area within Sarasota County (Figure 1). Portions also
extend into Manatee County, with a small segment located in western Desoto
County. A small segment of Big Slough passes through the northwestern corner
of Charlotte county. The City of North Port and Port Charlotte represent the
largest municipal bodies within the basin. The basin is bordered to the
northwest by Deer Prairie Slough and to the east by Horse Creek and the Peace
River. The Slough empties into the Myakka River approximately 9.0 miles
upstream from Cattle Dock Point in Charlotte Harbor, and is a sub-basin of the
Myakka River. The actual watershed of the basin was enlarged with the
construction of the Port Charlotte system of canals and waterways, which
redirected surface drainage in this eastern portion from the Myakka River into
Big Slough. During periods of high water, drainage can be redirected from the
Big Stough outlet, to the numerous canals which connect the Cocoplum waterway
with the Myakka River.

Big Slough, or Big Slough Canal as it is known in the upper reaches, is
a channelized drainageway extending over 20 miles, that was constructed by the
dredging of Myakkahatchee Creek. Remnants of the meanders from the creek still
exist, particularly near the downstream end of the Canal and local residents
refer to Big Slough and Myakkahatchee Creek interchangeably. Named tributaries
to Big Slough in its upper reaches include Wildcat, Bud, and Mud Lake Sloughs.

Land use within the basin is primarily rangeland in the upper portions,
changing to residential and urban in the area adjacent to the Myakka River. The
canals draining the residential areas are fitted with numerous control
structures. The headwaters of the Myakka River drain phosphate mining
interests, as do the upper portions of the Big Slough watershed.

Florida Administrative Code, Chapter 17-3, identifies by county the
following portions of the Basin as Class [ waters, suitable for potable water
supplies; Charlotte County - "Port Charlotte Canal System - Surface waters lying
upstream of, or directly connected to, Fordham Waterway upstream of Conway
Boulevard” and Sarasota County - "Big Slough Canal South to US 41." The city
of North Port obtains raw potable water from Big Slough just above the US 41
bridge. There are no Class [ waters within those parts of the basin in Desoto
or Manatee Counties and no Class II waters (Shelifish propagation or harvesting)
within the watershed in any of the four counties. The remainder of the basin
is classified as Class III waters, suitable for recreation, propagation and
management of fish and wildlife.

A review of water quality information and studies for the area identified
the following points. Elevated nutrient and coliform levels are associated with
the rangeland and urban runoff to Big Slough. The Myakka River basin, as a
whole, and the Big Slough Basin, in particular, are reported to have "GOOD"
water quality (Hand, et al, 1990) with the exception of Mud Lake Slough, which
is rated as only "FAIR". The Myakka River drainage is reported as being
typically low in dissolved oxygen and enhanced in nutrients, particularly
phosphorous. These water quality problems are judged to be only "somewhat"
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culturally emhanced. Other work in the region (EQL, 1986) has identified high
levels of both dissolved solids and total iron as a continuing problem with
respect te Class I criteria. Evaluations of surface water quality in mining
development applications (CMI, 1990) found numerous violations of dissolved
oxygen, coliform (both total and fecal), alkalinity, and pH criteria during the
1984-1985 time period. Earlier periods evaluated (1978-1979) detected frequent
cadmium, silver, mercury, iron, zinc, 011 and grease, and total phenol
violations which appeared to have ameliorated (based on percent of analyses in

violation) by 1984-1985. No problems were observed for un-ionized ammonia or
pesticides.

This present evaluation of water quality was conducted by the retrieval
of raw analytical data from the following sources. An initial download of the
Environmental Protection Agency's (EPA) STORET data system provided those data
~ which counties or municipalities have submitted in the past. The United States
" Geological Survey's (USGS) WATSTORE system was also queried for analytical data

within the basin. Sarasota County Environmental Services Laboratory provided
data from their ongoing monitoring program that was too recent to appear in
STORET. The Korth Port Water Control District provided monitoring data which
have been collected by both Environmental Quality Laboratory and by Joyce
Environmental Consultants. These data were compiled into a single PC-based data
set in a dBase III+ format and evaluated against 17-3 criteria, against a
Florida Water Quality Index (a comparison to other surface waters of the state),
and against a Trophic State Index developed for Florida Lakes.

DATABASE DEVELOPMENT

STORET

Retrievals of ambient surface water quality data from the EPA STORET
system were preceded a gross inventory (Appendix A) of the basin as identified
by eight-point polygon {Table 1). This Tisting of paranfeters by remark code and
number of observations from 1971 to present was used to select the time period
and analytes for retrieval of raw data (Table 2). The time period selected was
1980 to present, based on the relative number of observations contained within
.the various years. Parameters retrieved were those with 17-3 criteria or
applicability to the water quality and trophic indices planned for evaluation.
Five stations within the Big Slough watershed resulted from the STORET download,
(25030413, 25030410, 02299420, 02299410, and 25030013) spanning from Myakka City
and Mud Lake Slough to the US 41 bridge.

If only a few observations were available, or of the bulk of the
observations were listed as being less than the 1limit of detection, these
parameters were not included in the database. In some instances, dissolved
quantities represented the bulk of the observations and were retrieved, while
criteria are strictly applicable to total quantities. The larger database
avaitable for the dissolved constituent was judged to be the more valuable for
evaluating basin water quality conditions. Dissolved quantities are identified
by a 'V' under the appropriate remark code for the parameter.



The database was also developed and expanded as far as possible by
retr1ev1ng component parameters (i.e. the numerous forms of both dissolved and
total inorganic nitrogen), in order to combine into a total nitrogen parameter
required for trophic state evaluations. Assumptions made in these combinations
are again reflected in the remark codes for the specific parameter. STORET
codes representing different units of reporting for the same parameter (1 e.
ammonia as mitrogen or ammonia) were also retrieved, and unit conversions

performed as necessary. The component parameters were not maintained in the
final database.

WATSTORE

The USGS has maintained several stream gaging and water quality station
within the watershed. Within the relevant time period, 1980 to present, those
data not already incorporated into the STORET database were from Big Slough
Canal near Myakka City at SR 72 (02299410), with a single sampling of Big Slough
at 1-75. No station number was assigned to this latter station and it was added
to the database under the des1gnat1on 25030014, consistent with the Sarasota
County work at the same location.

Sarasota County

Sarasota County Environmental Services Laboratory has an ongoing
monitoring program which includes three stations within the Big Slough
watershed., These are located where SR 72, I-75, and US 41 each cross the canal,
stations 25030013, 25030014 and 25030410, respectively. Data from 1987 through
June of 1990 were obtained from the Laboratory and incorporated into the
database. Much of these data were already contained within the STORET system
since Sarasota County provides their results to EPA. Surprisingly, however,
data for station 25030014 was not retrievable from STORET, either within a
poiygon of latitudes and Tlongitudes, or by agency and station name. An
apparently incorrect latitude and longitude of this station has been assigned
which may have prevented the data from being visible in the STORET system. Data
for this station, therefore, are only from 1987-1990. °

The Sarasota County Ecological Services Division are also active in the
basin and has conducted a two year sampling program for a Myakka Basin
Management Project sponsored by the Florida Oepartment of Environmental
Regulation (FDER). Laboratory analyses were performed by Mote Marine Laboratory
for this effort. Two of the stations for which in situ and analytical data are

available are at Big Slough and SR 72 and I1-75 {25030013 and 25030014,
respectively).

North Port Water Control District

Like Sarasota County, the North Port Water Control District routinely
monitors both Big Slough and the system of residential and drainage canals.
These data were provided by the Water Control District from 1986 through July
of 1990 and had been collected and analyzed first by Environmental Quality
Laboratory and then by Joyce Environmental Consultants. Initially, eight
stations were sampled on a monthly basis. This was expanded to nine stations
when Joyce took over the monitoring, but as a Jocation for the ninth station was
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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 III+ 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 alse follow STORET convention with one exception and are listed
in Table 3. When remark codes are 'K', less than the lTimit of detection, the

- number contained in the parameter field is the 1imit 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 nitrate-nitrogen 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 Tocations, as latitude and longitude, appear in Table 4.
Of these, stations 2299410 and 225030013 appear to be rfoughly 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, however, 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 Yocated 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 Bistrict.




WATER QUALITY EVALUATIONS

Chapter 17-3 Evaluation

Initial evaluations consisted of a comparison of all data against
existing Chapter 17-3 water quality criteria. The results, as a listing of
violations by station, as well as the number of data points, percentage of
violations, and means by class for the database as a whole appears in Appendix
€. Means presented were calculated using the numerical value of the limit of
detection when a value was recorded as less than the limit of detection.

In a conservative approach, where the 1imit of detection for a particular
analysis exceeded the numerical criteria, it is presented and totalled as a
violation but can be identified by the adjacent remark code of 'K'. Some

- dissolved quamtities are compared to criteria and can also be identified by the

adjacent 'V' code. Parameters for which criteria are established against
background levels were not evaluated, with the exception of turbidity, for which
any value greater than 29 NTU was presented as a violation. Only numerical
criteria were evaluated. Table 5 lists parameters assessed. No data were
available for the following parameters; antimony, bromate, bromine, chlorine,
cyanide, odor, 0il and grease, phenols, phthalate esters elemental phosphorous,
or transparency.

Predominantly marine waters are defined as having a chloride
concentration equal to or greater than 1,500 mg/1 (or a conductivity of
5,140 umhos/cm). If conductivity values were missing, the waters were evaluated
as if they were predominantly freshwater and if criteria for freshwater was less
stringent thas for marine, any violations observed were described as 'Possible
Violations'. Where conductivity values wevre missing, means for the database
were accumulated and presented under a different identifier, Class III, rather
than Class IIIF or IIIM for fresh or marine.

Total hardness values are employed in setting criteria for beryllium and
cadmium, but were not always present in the database. Hardness, if missing, was
either 1) calculated from calcium and magnesium data, 2) identified as either
low or high hardness based upon a correlation of hardness and total dissolved
sotids, 3) or upon a correlation of hardness and conductivity. If these
alternative methods were not possible, low hardness was assumed by default.
Where hardness was assumed or based upon regression, the value assigned was
either 1 or 9,999 mg/1 as CaC0, and also appears in the listing of violations.

Means of fecal coliform are computed as log or geometric means for
Class I waters and this and other bacterial parameter means are computed for the
database as a whole. While criteria require the assessment of monthly means,
usually with some stipulated number of samples, there was not generally
sufficient frequency of data to perform this analysis. There was very little
nitrate-nitrogen data in the Big Slough data set and so nitrate-nitrite-

nitrogen data were evaluated against the 10 mg/1 NO,-N criteria for Class I
waters instead.



Violations of 17-3 criteria observed for the watershed were limited to
the following parameters; cadmium, chromium, total and fecal coliform,
conductivity, dissolved oxygen, percent saturation, iren, lead, mercury, pH,
silver, total dissolved solids, turbidity, and zinc. Low values of dissolved
oxygen were pervasive, over 40% of the observations below criteria, and roughly
14% and 32 % of total and fecal coliform concentrations, respectively, were in
probable violation. Some 7% of the conductivity values recorded were in excess
of the 1,275 umho/cm maximum. For metals, 50% of total iron concentrations was
above criteria. For cadmium and silver, however, while 40% and 88%,
respectively, of the available data are presented on the 1ist of violations, it
should be noted that the bulk of these analyses are quoted as less than the
1imit of detection. In this instance, where the analytical sensitivity is less
than regulatory criteria, it is not possible to assess criteria exceedance
unequivocally.

Table 6 presents the results by station of the violations identified
above. For dissolved oxygen, those stations in the Snover Waterway and the more
upstream stations in the Cocoplum Waterway presented the most serious picture,
with over 50% of all observations at these four stations failing to meet
criteria. At Snover Waterway and Creighton Boulevard, 84% of the observations
were in violation. The upper portion of the watershed, although still with
significant numbers of low DO values, did not record as many instances of DO
depletion. Imn complement, percent saturation of DO in excess of 110% was
recorded more in the upper watershed than in the canal systems and Tower reaches
of Big Slough. Before further comparisons of the dissolved oxygen regimes at
various statiens are carried out, it would be instructive to verify that these
patterns of DO and saturation are not the artifact of a regimented and long term
sampling program, i.e., always sampling a particular station during the early
morning and amother station during late afternoon.

Although high dissolved solids and conductivity values had been reported
to be of concern for the watershed, particularly within the Class I portions,
no station reported more than 5% of the observations in excess of 1275 umhos/cm
with the exception of Big Slough at US 41. This station, a Class I water,
recorded 46% of the observations in excess of criteria, but is clearly within
the tidal range of the Big Slough and Myakka River estuaries. [ts position
downstream of the first salinity barrier on the Slough allows extreme Tow flow
and tidal stage events to affect conductivity.

Values of pH outside of criteria were generally lower than the applicable
6.0 or 6.5 SU standard and were cbserved in both the upper and lower portions
of the watershed. These low values are typical and appropriate for wetland
drainage with the constituent humic and tannic acids. At Big Slough and 1-75,
however, several instances of pH greater than 8.5 were recorded. This,
together with the percent saturations of DO also observed at this station, is
indicative of high levels of aquatic productivity.

Coliform criteria are complex and, 1in addition to evaluating
concentrations against a maximum value, examine monthly averages and the
percentage of data in excess of a secondary maximum. In some instances, the
median, rather than the mean, is evaluated. For the watershed as a whole, 28
of the 192 total coliform data were in excess of 2400 #/100 ml. For Class I
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waters, 27% were greater than 1,000 #/100 ml, compared to a monthly allowance
of 20% and the mean of all Class I waters was 2850 #/100 ml (1980-present),
compared to an allowed monthly mean of 1,000 #/100 m1. Class III standards are
similar and 50% of the observations exceeded the 1,000 #/100 ml with a mean of
over 31,000 #/100 mi. This extremely high mean is primarily the product of a
single value of 240,000 #/100 ml observed at Mud Lake Slough, but removal of
this value still produces a mean of over 2,000 #/100 ml. Among the various
stations, Mud Lake Slough, followed by Big Slough at SR 72 and at US 41 received
the highest percentages of violations. Mud Lake Slough was the only Class III
station with bacteriological data. Coliform data are not a component of the
North Port Water Control District sampling program and so data are unavailable
for the Snover and Cocoplum Waterways.

Fecal coliform regulations are equally complex, monthly averages
 (computed as a lTog mean for Class I) must be below 200 #/100 m1 and no more than
- 10% of the samples taken during the month may exceed 400 #/100 mi. In addition,
for Class III waters, no single value may exceed 800 #/100 ml. For the waters
in the Big Sleugh watershed, over 30% represented possible violations. Three
values were im excess of 800 #/100 ml at the Mud Lake Slough station (the only
Class III data), and 71% of all the Class III values exceeded the 400 #/100 ml
criteria. The mean of all Class III data was almest 15,000 #/100 ml. Of the
Class 1 data, 18% were over 400 #/100 ml. The overall mean of the Class I
waters, however, was less than 200 #/100 ml, or 103 #/100 ml.

A total of 140 fecal streptococcus ({fecal strep) observations were
available to assist in the evaluation of coliform data. Using only those ratios
of fecal coliform to fecal strep where strep concentrations were 100 #/100 ml
or greater, omly 6 % of the ratios exceeded 4.4 and only 39% exceeded 0.7.
Ratios less than 0.7 are generally accepted as indicative of animal rather than
human wastes, while higher values suggest either mixed or human sources. Other
qualifiers on the use of this technique for waste evaluation are the length of
travel from pollution source to sample collection. Short lifespans of strep
organisms outside of the host can produce erroneously high ratios if travel
times from the source exceed 24 hours. Only two stations, Big Slough at SR 72
and at US 41, had substantial data sets to evaluate. At SR 72, 63% of the ratios
were less than 0.7, while 95% of those at US 41 were less than 0.7. The
estuarine character of the waters at US 41 should also be considered in
employing these ratios. The few high ratios are most probably upstream sources
of animal wastes, the bulk of the ratios indicating animal sources of total and
fecal coliforms.

Lead and mercury violations are infrequent and typically occur only once
at any given station. In addition, four of the five lead viclations and one of
the two mercury violations can be seen to be the product of insensitive
analyses, i.e. detection limits greater than stated criteria. A similar
situation exists for silver, as well, in that only seven of the 46 total
violations presented represent quantities greater than the analytical detection
limit. Cadmiwm violations also include a large proportion (55%) which are
quoted as less than the stated detection I1imit. For this metal, however, a
spatial pattern is apparent in that stations on Big Slough have a higher
incidence of exceedance than do those located on the canal system.



Iron concentrations are also frequently in excess of criteria at the Big
Slough statiens. Fewer violations are observed for the canal stations due to
the varying standards between Class I and Class III, fresh, waters (300 ug/1 and
1000 ug/1, respectively). For the study area as a whole, those water classified
as Class I averaged almost 600 ug/1, while the Class III waters averaged over
700 ug/1. Iron is a typical component of surficial groundwaters, and its

presence likely represents the de-watering effect of the numerous drainage
alterations within the basin.

While pesticide data were not incorporated into the magnetic Big STough
database, much information was available for the watershed. A total of 33
samples preseat in STORET were processed for an extensive suite of pesticides.
No detectable levels were found. Pesticide analyses are also routinely
performed in the North Port Water Contrel District wmonitoring on a roughly
biannual basis for between four and nine stations and again no detectable levels
- of numerous compounds have been observed. Those compounds quantified are listed

in Table 7. The watershed does not appear to have any persistent contamination
problems with these 1isted compounds.

Similarly, radiological parameters were not included in the database
deveioped. In this instance, however, there were extremely few data available,
one alpha emitter concentration reported as ug/1 of uranium, and one beta
emitter concemtration reported in picocuries/1 in August of 1982. Of these few
data points, none were greater than 1.7 picocuries/1, well within the 17-3
criteria for radioactive substances.

Florida Water Quality Index

The Flarida Stream Water Quality Index was developed by FDER and first
presented in the 1988 305(b) report issued by that agency {(Hand, et al, 1990).
The index is based upon the percentile distribution of Florida water quality
data for 13 parameters in six different categories. The parameters include
turbidity, total suspended solids, dissolved oxygen, biochemical oxygen demand,
chemical oxygen demand, total organic carbon, total nitrogen, total phosphorous,
total and fecal coliform, biological diversity indices from both natural and
artificial substrates, and Beck's Biotic Index. The percentile value of each
of these parameters at a station is averaged into the following categories of
water clarity {turbidity and selids), dissaolved oxygen, oxygen demand {including
carbon), bacteria, and bhiological diversity. These six categories are then
averaged for a single water quality index (WQI). A WQI can be calculated from
a single parameter, however, it becomes more reliable with additional parameters
and categories. Text values of 'GOOD', 'FAIR', and 'POOR' are assigned based
on the numerical WQI and are correlated with the descriptions of the EPA
National Profiles Water Quality Index.

This index was applied to the Big Slough water quality data set and
appears in Appendix D. A total of 977 values were generated. Summaries by
station appear in Table 8. 'POOR' designations were assigned at the upstream
ends of the Snover and CocopTum Waterways. Basin water quality is judged 'FAIR'
at four statioms, Big STough above US 41 and the remaining stations within the
Snover and Coceplum canal systems. The remaining five stations are designated
as 'GOOD'. These indices include no biological diversity or chemical oxygen
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demand data, little carbon and suspended solids information, and most are
computed using between two and five categories.

The WRI's of the stations at Mud Lake Slough, Big Siough 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. 0f the component parameters,
phosphorous typically displayed a more stable concentration than did total
nitrogen values. The highest of the dissclved 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 fer 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 Tevels. No sampling times for the new

contractor were available to confirm or refute this supposition.

Trophic State Index

The Trophic State Index (TSI) applied to the Big Slough water quality
data was alse 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 (chloraphyll, secchi depth, or nutrients) but when nutrients are used,
both nitrogen and phosphorous must be present. The 'GOOD', 'FAIR', and 'POOR'
designations are based upon an upper limit of 20 ug/1 of chlorophyll and a TSI
of 60 for 'GOOD' water quality. Estuarine designations are based on chiorophyll
concentrations of 10 ug/1 or less, or a TSI of 50 or below.

For the Big Slough data set, 264 TSI values were calculated and are
listed 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 Timiting 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 8ig 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 Waterways than elsewhere and may indicate a relative nitrogen source.
These phosphorous limited samples, however, were generally accorded 'GOCD’
status and so overall nutrient content does not appear to be excessive. The
remainder of the TSI's demonstrated a balanced nutrient regime.
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Summary data by station appear in Table 9. Of the 11 locations, Mud Lake
Slough, Big Slough at I-75, and Big Slough at US 41 were assigned a 'FAIR'
designation. The remainder were classified as 'GOOD' although 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 Tow
dissolved oxygen levels observed in discussions of both Chapter 17-3 violations
and water quality indices indicate that oxygen demanding substances and diurnal
dissolved oxygen 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 Sampling

For the database developed, there exist 183 stage observations secured
at either Mud Lake Stough or Big Slough at SR 72, or at Big Slough and I-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-nitrite-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, Tlike conductivity, demonstrated a clear decrease with
increasing stage. The coliform data, ammonium-nitrogen, copper, iron, lead and
zinc data appeared to exhibit 1ittle 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 I1-75.

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
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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
Titerature values as a primary tool.

SUMMARY AND RECOMMENDATIONS

Violations of state water quality 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 dissoived solids. These parameters are not typically associated
with pollution, as such, and are most probably reflect surficial 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 tidal nature of this station
despite its Class I designation. '

While @ 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 Jeast 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 recommendation would be to minimize the expenditure of analytical funds
on aqueous sampies 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 1ittle apparent metal contamination.
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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 1ittle 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 STough 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 backgroumd levels of any radiological contaminants that may be present in
advance of any mining activity. The immediate implementation of this monitoring——~w:$’%f
effort is strengly recommended.

Florida based water quality indices indicate significant problems in the
Snover and Cecoplum waterways. This index combines water clarity, oxygen
related parameters, nutrients, bacteriological and biclogical 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 borderline between 'GOOD' and ‘FAIR' designations but the application was
slightly hampered by the lack of parameters other than nutrients. As a minimum,
it is recommended to include secchi depth determinations 1in 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
Tocations, As these stations appear to be Tocated on the upstream side of flow
control structures, the settling and accumuiation of fine particles and
subsequent sediment oxygen demand may another factor contributing to poor water
quality. It would be instructive to sampie either more samples, further
upstream in these canals, on a routine basis, or to perform synoptic intensive
surveys of dissolved oxygen at numerous stations within the canals.
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The existing data base appears to have sufficient information to develop
empirical relationships between various water quality parameters and stage.
This approach could provide an inexpensive approach to calculating loadings from
the watershed, for refining literature estimates of loading estimates, or for
verifying the use of literature values. More urbanized settings in the lower
watershed do not have the records of stage data that were used for this
evaluation, but there is certainly a much greater body of urban runoff

literature available for incorporation into any watershed water quality
modelling or loading estimates.
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Table 1. STORET Retrieval polygon for Big Slough ambient surface water
quality data, 1980-present.

Latitude Longitude
dd mm ss dd mm ss
27 00 Q¢ 82 15 00
27 02 04 82 17 01
27 07 30 82 15 00
27 14 00 82 10 44
27 16 29 82 08 46
27 18 48 82 06 46
27 17 46 82 04 23
27 12 03 82 02 30
27 08 23 82 04 42
27 07 30 82 07 30
27 04 46 82 10 00
27 00 00 82 12 30
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Table 2. STORET Parameter codes for Big Slough ambient surface water
quality data, 1980-present.

10 WATER TEMP CENT
60 OR 61 STREAM FLOW, CFS OR STREAM FLOW, INST. CFS
65 STREAM STAGE FEET
67 TIDE STAGE CODE
76 TURB TRBIDMTR HACH FTU
80 COLOR PT-CO UNITS
95 OR 94 CNDUCTVY AT 25C OR CNDUCTVY FIELD, MICROMHO
299 OR 300 DO PROBE OR DG, MG/L
301 DO SATUR PERCENT
310 BOD 5 DAY MG/L
~ 400 OR 403 PH OR PH LAB, SU
" 410 T ALK CACO03 Ma/L
480 SALINITY PPTH
600 TOTAL N N MG/L
608 NH3+NH4-N DISS MG/L
610 NH3+NH4 N TOTAL MG/L
612 UN-IONZD NH3-N MG/L
615 NO2-N TOTAL WG/L
618 NO3-N DISS MG/L
620 NO3-N TOTAL MG/L
625 TOT KJEL N MG/L
630 NO2&NO3 N-TOTAL MG/L
660 ORTHOPO4 PQ4 MG/L
665 PHOS-TOT MG/L P
671 PHOS-DIS ORTHO MG/L P
680 T ORG C C MG/L
915 CALCIUM CA, DISS MG/L
925 MGNSTUM MG, DISS MG/L
930 SODIUM NA, DISS MG/L
935 PTSSIUM K, DISS MG/L .
940 CHLORIDE TOTAL MG/L
945 SULFATE S04-TOT MG/L
950 FLUORIDE F, DISS MG/L
1002 ARSENIC AS, TOT uG/L
1027 CADMIUM CD, TOT UG/L
1034 CHROMIUM CR, TQT UG/L
1040 COPPER CU,DISS UG/L
1045 IRON FE,TOT UG/L
1046 IRON FE, DISS UG/L
1051 LEAD PB,TOT UG/L
1055 MANGNESE MN UG/L
1067 NICKEL NI,TOT UG/L
1080 STRONTUM SR, DISS UG/L
1090 ZINC ZN, DISS UG/L
1105 ALUMINUM AL, TOT UG/L
31501 TOT COLI MFIMENDO /10OML
31616 OR 31625 FEC COLI MFM-FCBR OR M-FCAGAD /100ML
31679 OR 31673 FECSTREP MF M-ENT OR MFKFAGAR /100ML
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Table 2. Comtinued.

32211 CHLRPHYL A UG/L CORRECTED
70300 RESIDUE DISS-180 C MG/L
70507 PHOS-T ORTHO MG/L P

71851 NITRATE DISS-NO3 MG/L
71856 NITRITE DISS-NO2 MG/L
71900 MERCURY HG, TOTAL UG/L
82028 RATIO FEC COL FEC STRP
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Table 3. Remark

codes which appear 1in the Big Slough database,

BIGSLOUG.DBF.

* — STORET compatible.

Results based on colony counts outside the acceptable
range.*

Calculated value.*
Estimates values; value not accurate.*

Actual value is known to be less than value given (less
than the limit of detection).*

Actual value is known to be greater than value given.*
Presence of material verified but not quantified.*

Dissolved quantity.
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Table 4.

Designation

02299410

02299420

25030013

25030014

25030410

25030413

2701580820702

2701580821058

2702430821408

2704340821018

2704340821228

2702490821420

2704090821313

Station designation, latitude and longitude for the Big Slough
ambient surface water quality database, BIGSLOUG.DBF, 1980-

Parenthetical numbers are North Port Water Control
District designations.

present.

Latitude

dd mm ss

27 11 35

27

27

27

27

27

27

27

27

27

27

27

27

11

11

05

02

02

01

01

02

04

04

02

04

34

36

57

44

40

58

58

43

34

34

49

09

Longitude

dd mm ss

82 08 40

82

82

82

82

82

82

82

82

82

82

82

82

09

08
12
15
14
08
10
14
10
12
14

13

22

42

34

30

33

02

58

08

18

28

20

13

Description

Big Slough Canal near Myakka
City (near SR 72 Bridge) -
Class [

Mud Lake Slough near Myakka
City, @ SR 72 Bridge -
Class I1I

Big Slough @ SR 72 Bridge -
Class 1

Big STough @ I-75 Bridge near
North Port, FL (8) - Class I

Myakkahatchee Creek @ US 41
Bridge* -~ Class I

Big Slough @ US 41 Bridge -
Class I

Cocoplum Waterway @ San Mateo
Drive (1) - Class 1II

Cocopium Waterway @ Creighton
Blvd.(2) - Class III

Cocoplum Waterway @ North Port
Blvd (3) - Class III

Snover Waterway @ Creighton
Bivd (4) - Class III

Snover Waterway @ North Port
Blvd (5) - Class III

Big Slough Canal above US 41
(6) - Class 1

Big Slough Canal @ McCarthy
Blvd (7) - Class I

* - Latitude and longitude reported in STORET but questionable.
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Table 5.

Aluminum
Alkalinity, total
Ammonia, unionized
Arsenic

Barium

Beryllium

Cadmium

Chloride

Chromium

Coliform, total
Coliform, fecal
Copper
Conductivity
Dissolved oxygen
Fluoride

Iron

Lead

Managanese

Mercury

Nickel
Nitrate-nitrogen
pH

Percent saturation
Selenium

Silver

Total dissoived solids
Turbidity

Zinc

19

Chapter 17-3, Florida Administrative Code, parameters for which
Big Slough ambient surface water quality was evaluated, 1980 to
present.



Table 6. Pesticide and organic compounds gquantified in Big Slough ambient
surface water quality samples, 1980-present.

Aldrin

BHC, gamma (Lindane)
BHC, alpha, beta, delta
Chlordane

DDD

DDE

DDT

Demeton

Diazinon

Dieldrin

Disyston

Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Ethion

Guthion

Heptachlor
Heptachlor Epoxide
Malathion
Methoxychlor

Methyl Parathion
Methyl Trithion
Mirex

Napthalenes
Parathion

PCBs

Perthane .
Silvex ’
Trithion

Toxaphene

2,4-D

2,4,5-TP
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Table 7.

and as number of violations per number of observations.

e LOCATION

Mud Lake STough @
SR 72

Big Slough @
SR 72

Big Slough @
175

Big Slough @
McCarthy Blvd.

Big Slough above
Us 41

Big Slough @
us 41

Snover @
Creighton Blvd.

Snover @
North Port Blvd.

Cocoplum @
San Mateo

Cocoplum @
Creighton Blvd.

Cocoplum @
North Port Blvd.

DIS-
SOLVED
OXYGEN

12%
3/25

21%
32/151

18%
18/103

23%
16/69

48%
37/77

10%
9/90

84%
65/77

70%
54/77

65%
50/77

58%
45,71

42%
32/77

PERCENT

SATUR- CONDUC-
AATION TIVITY _pH  _EQRM _FORM .

12%
3/25

1%
2/149

9%
9/103

1%
1/69

3%
2/77

4%
4/89

0%
0/77

1%
1777

1%
1/77

3%
2/77

1%
1/77

0%
0/25

4%
6/158

4%
4/103

3%
2/69

5%
a/77

46%
43/94

3%
2/77

4%
3/77

3%
2/77

0%
0/77

0%
0/77

16%
4/25

3%
5/186

5%
7/133

2%
1/68

3%

2/76

0%
0/95

0%
0/76

1%
1/76

0%
0/77

0%
0/76

0%
0/76

COLI- - COLI-
44%  88%
4/9  7/8
16%  42%
14/87 37/89
8% 8%
1/13  1/13
0/0  0/0
0/0  0/0
11%  18%
9/83 16/88
0/0  0/0
0/0  0/0
0/0  0/0
0/0  0/0
0/0  0/0

TOTAL FECAL

CAD-
MIUM_ JRON
100%  43%
7/1 377
42%  75%
5/12  9/12
40%  80%
2/5  4/5
40%  100%
2/5  5/5
44%  100%
4/9  9/9
100%  100%
1/1 1)1
40%  40%
2/5  2/8
22%  22%
2/9  2/9
0% 20%
0/5 1/5
0% 0%
0/5  0/5
a4% 0%
4/9  0/9

[EAD MERCURY

0%
0/7"

10%
1/10

0%
0/5

0%
0/5

11%
1/9

100%
1/1

0%
0/5

11%
1/9

0%
0/5

0%
0/5

11%
1/9

Incidence of violations of 17.3 criteria for Big Slough surface water quality.

0%
0/6

10%
1/10

0%
0/5

0%
0/5

0%
0/9

100%
1/1

0%
0/5

0%
0/9

0%
0/5

0%
0/5

0%
0/9

Values in percent

SILVER

0/0

0/0

100%
5/5

100%
5/5

78%
7/9

0/0

100%
5/5

78%
7/9

100%
5/5

100%
5/5

78%
7/9
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Tﬁb]e 8. Average Florida Water Quality Indices (WQI) by location and by number of contributing categories
(water clarity, dissolved oxygen, oxygen demand, nutrlents and bacteria). Big Slough ambient
surface water quality data, 1980-present.

| AVERAGE WQI (x/n) OVERALL
LOCATION INTERVAL NUMBER OF CATEGORIES CLASSIFICATION
1 2 3 4 5 ALL

Mud Lake Slough @ 12/81-07/88 30/19 -/0 -/0 55/6 57/2 38/27 Good

SR 72

Big Slough @ 06/80-05/90 40/37 38/34 138/74 44/41 61/2 40/188 Good

SR 72

Big Slough @ 01/86-11/90 60/6 49/31 33/70 36/27 -/0 38/134 Good

175

Big Slough @ 01/86-11/90 54/14 -/0 35/36 41/19 -/0 40/69 Good

McCarthy Blvd.

Big Slough above 01/86-10/90 - 69/22 -/0 36/36 40/19 -/0 46/77 Fair

us 41

Big Slough @ 02/80-06/90 14/3 27/6 35/47 40/38 44/3 36/97 Good

us 41

Snover @ 01/86-10/90 92/22 -/0 54/36 56/19 -/0 65/77 Poor

Creighton Blvd. '

Snover @ 01/86-10/90 87/22 -/0 A47/36 45/19 -/0 58/77 Fair

North Port Blvd.

Cocoplum @ 01/86-10/90 76/22 -/0 54/36 53/19 -/0 60/77 Poor

San Mateo

Cocoplum @ 01/86-07/90 87/22 -/0 45/36 45/1%9 -0 57/77 Fair

Creighton Blvd.

Cocoplum @ 01/86-11/90 74/22 -/0 39/36 37/19 -/0 48/77 Fair

North Port Blvd.




Table 9. Average Trophic State Indices by location, Big Slough ambient
surface water quality data, 1580-present.

North Port Blvd.

23

OVERALL
T.8.1. OVERALL
LOCATION INTERVAL {(x/n}) CLASSTFICATION

Mud Lake Siough @ 06/82-05/88 63/18 Fair
SR 72
Big Slough @ 07/80-05/90 59/49 Goed
SR 72

H Big Slough @ 12/82-06/90 61/27 Fair
I 75
Big STough @ 02/86-06/90 59/19 Good
McCarthy Blvd.
Big Slough above 02/86-06/90 59/19 Good
Us 41
Big STough @ 02/80-06/90 59/42 Fair
us 41
Snover @ 02/86-06/90 58/18 Good
Creighton Blvd.
Snover @ 02/86-06/90 54/19 Good
North Port Blvd.
Cocoplum @ 02/86-06/90 58/19 Good
San Mateo
Cocoplum @ 02/86-03/90 54/17 Good
Creighton Blvd.
Cocoplum @ 02/86-03/90 54717 Good
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APPENDIX A
STORET Inventory - Big Slough Watershed



STORET RETRIEVAL DATE F0/11/04 PEE=INVENT
GROSS
17 TOTAL STATIONS PROCESSED

STA END-FERIOD OF RECD

STA BEG STAEND # OF OBS # OF SAMPLE . =0 <.3 <3
<1971 10 7 1207 78 2 3 1
1371 0 0 &9 7 o 0 0
1972 o L 20 3 0 0 o
1973 0 o 0 Q 0 0 0
1974 1 0 13 1 o 0 G
1975 2 o &8 4 Q QO 9]
1976 0 1! 134 &6 0 o 0
1977 Q 8] 13 1 o Q 0o
1978 0 0 102 =] Q Q 0
1979 o 0 70 3 0 0 0o
1980 0 9] 237 13 0 0 Q
1981 1 0 340 20 o o 0
1982 3 1 1243 41 0 i 0
1983 o 0 488 48 Q O o
1984 0 0] Y20 43 0 0 o
1985 0 o 711 Pard 0 0 0
1986 o 0 32 19 0] Q o
1987 Q 0 1051 33 o 0o 0
1988 0O 3 730 26 0 Q 0
1989 ) 3 311 i4 0o 0 - Qo
1990 Q 1 28 2 0 0 o
TOTAL 17 17 8349 400 2 & 1



— STORET RETRIEVAL DATE %0/11/04

17 TAOTAL STATIONS PROCESSED

00010
00011
00027
00028
00035
00036
00060
00061
00063
- 00067
00070
00076
00080
000%0
00094
0003

Q0299

00301

Q0310

00340
00400
00403
00405
00410
0440
0445

QOS00
- 00303
00310
00315
Q0320
00325
00330

PARAMETER
WATER TEMP
WATER TEMP

COLLECT AGENCY
ANALYZE  AGENCY
WIND  MVELOCITY

WIND DIR,.FROM NORTH-O

STREAM FLOW

STREAM FLOW, INST-CFS

STREAM STAGE
TIDE STAREE
TURB JKSN

TURB TRBIDMTR HACH FTU
UNITS

COLCR PT-CO
REDOX CRP

CNDUCTVY FIELD MICROMHO
CNDUCTVY AT 25C MICROMHO

DG PROBE MG/
98] MG/l
DO SATUR  PERCENT
BCD S DAY MG/
CcoD LOW EVEL  MG/L
CoD HI LEVEL MG/l
PH suU
PH LAB =]
o2 MG/L
T AK CACO3 MG/L
HCO3 ION  HCO3 MG/L
O3 ION Cca3 MG/L
SALINITY PPTH
RESIDLE  TOTAL MG/l
RESIDLUE TOT VL MG/L
RESIDLE TOT FIX M5/
RESIDLE DISS-105 C MG/L
RESIDLE VOL FLT MG/l
RESIDUE FIX FLT MG/l
RESIBUE TOT NFLT  MG/L

CENT
FAHN
CobE
CoDe
MPH

CFS
FEET

COCE
JTu

MY

MEDIUM
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER

WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

PGM=INVENT

RM< NUMBER  MEAN

ToT

Tar

TOT

341
341
145
128
162
139
37
83
150
39
14
166
240
20
145
300
1
301
132
154
17
264
281
42
1
43
4
3
211
1685
.5
47
44

-
NHHHHHHgm

24,0790
75.3420
6522.30
42536.0
6.25930
143,380
73,7390
22.4230
19.8500
2487 .20
13.9790
3.17350
130. 440
265.750
3123.20
1708. 40
555 000
1704.60
6.58770
6.45580
76.8410
76.0690
76.1150
1.60000
1.70000
1.60230
51.5500
75,7330
6.81720
7.20980
8.40000
92. 4830
111.160
.000000
1.235%0
144 .000
76.0000
68.0000
15400.0
106.000
48,0000
10.0000



STORET RETRIEVAL DATE F0/11/04

17

O0S30
Q0530
QOS5
00&00

0O&0S

00610

005612
Co&a13
00&13

00418
Q05619
00&20

00625

00671
OC6E0
00685
00&670

00902
Q0913

00727
QOY30
00931

TOTAL STATIONS PROCESSED

PoRAMETER
RESIDUE TOT NFLT
RESIDUE TOT NFLT
RESIDUE \VOL NFLT
TOTAL N N

ORG N N
NHI+H4— N DISS
NHI+HHA— N TOTAL
UN-IONZD  NH3—N

NO2—N DISS

NOZ-N  TOTAL

NOI—N DISS
UN-IONZD  NH3~NH3

NO3S-N  TGTAL
TOT KJEL N
NOZ8NOS  N-TOTAL

T PO4 PO4
ORTHOPO4 P04
PHOS—TOT
PHOS-DIS ORTHO
T ORG C o
T. INORG C
T-CARBON €
TOT HARD CACO3
NC HARD  CACCS
CACILM CA,DISS
MENSILM  CACOS
MGNSIUM  MG,DISS
MGNSIUM MG, TOT

SODILM NA,DISS

SODILM  ADSBTION

MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L

MG/L
MG/
ME/L

MG/
MG/
MG/

MG/L

MG/L

MG/
MG/
MG/l P
MG/l P
M5/
MG/
MG/L
MG/L
MG/
M&E/L
ME/L
MG/
MG/
ME/L
RATIO

MEDILM

WATER
WATER
WATER
WATER

WATER
WATER
WATER

WATER
WATER
WATER

WATER
WATER
WATER

WATER

WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

PGVEINVENT

GROSS
R NUMBER
K 1
TOT 3
K 2
77
K 2
TOT 79
83
70
40
K 2
TOT 42
$ 107
1
97
K 24
TAT 121
4
% 107
17
K 4
TOT 21
110
K i
Tar 112
97
K 12
Tar 109
3
t25
111
&8
3
2
2
57
44
75
1
76
1
74

.O0CO0

263540
. 18100
. 26320
.11980

Bl S N
.




STORET RETRIEVAL DATE 90/11/04 PG=INVENT

GROSS
17 TOTAL STATIONS PROCESSED

PARAMETER MEDIUM RMK  NUMBER MEAN
00932 PERCENT  SODIUM ya WATER S50 24,4200
- 00935 PTSSILM  K,DISS MG/L  WATER 73 1.12470
K 1 . 100000
TOT 74 1.11080
00937 PTSSIUM K, TOT MG/L  WATER 1 1.40000
- 00940 CH_ORIDE  TOTAL MG/L  WATER 89 74.8300
00945 SLAFATE S04-TOT MG/L  WATER 78 45.4540
00946 SULFATE S04-DISS MG/L WATER 4 32.5000
— 00950 FLUGRIDE F,DISS MG/ WATER 116 .480000
00951 FLUORIDE F,TOTAL MG/L WATER S .242000
00735 SILICA DISOLVED  MG/L WATER 77 3.781&0
- Q1002 ARSENIC AS,TOT UG/ WATER 17 1.29410
K 15 1.00000
TOT 32 1.15630
01027 CADMILM CD,TOT UG/L  WATER 22 1.90910
- K 12 1.66710
U 1 .000000
TOT 35 1.77160
_ 01034 CHROMIWLM CR,TOT UG/L  WATER 1 1.00000
K 1 100.000
TOT 2 50.5000
01040 COPFER  CU,DISS US/L  WATER 31 4.90320
- K 1 1.00000
u 1 .0000C0O
TOT 33 4.63640
— 01042 COPPER  CU,TOT UG/L  WATER 1 .010000
K 1 25.0000
TOT 2 12.5050
01044  IRON  FE,SUSP UG/l WATER 15 308.000
- 01045 IRON FE,TOT UG/L  WATER « 35 688.060
010446 IRON  FE,DISS UG/L. WATER &2 231.4&0
01049 LEAD PB,DISS UG/l WATER 22 46.9050
- K 9 4,11110
TOT 3t 34.4840
01050 LEAD FB,SUSP UG/  WATER 14 1.07140
- 01051 LEAD PB,TOT UG/L  WATER 21 8.90480
K 11 12.8200
TOT 32 10.2510
01054 MANGNESE MN, SUSP UG/L  WATER 14 8.71430
- 01055 MANGNESE MN UG/ WATER 28 22.5000
K 4 10.0000

- T0T 32 20.9380




STORET RETRIEVAL DATE 90/11/04

17

01036

010&7

01080
01085
Q1070

01092
01105

01130
03313
Q03516
31301

31616

31625

31673

31679

32210

TATAL STATIONS PROCESSED
PARAETER

MANGNESE

NICKEL

STRONTUM
VANADTLM
ZINC

ZINC
ALLMINGM

LITHIUM
BETA-D
BETA-5

TOT COLl

FEC COLI

FEC COLI

FECSTREP

FECSTREP

MN,DISS

NI, TOTAL

SR,DISS
V,DISS
IN,DISS

N, TaT
AL, TOT

LI,DISS

AS CS137
AS CS137
MF IMENDO

MFM-FCER

M-FCAGAD

MFKFAGAR

MF MENT

UG/L

uG/L

UG/L
UG/
UG/

UG/
UG/L

UG/

PC/L

PC/L
/100ML

/100ML

MELD LM
WATER

WATER

WATER
WATER
WATER

WATER
WATER

WATER
WATER
WATER
WATER

WATER

/100 M. WATER

7/ 100ML

/100ML

LG/L

WATER

WATER

WATER

PGM=INVENT
GROSS

RVMK  NUMBER  MEAN
33 14.3330

K 3 10.0000
TOT 36 13.9720
26 3.61530

K 7 .862860
u 1 .000000

TOT 34 2.94240

38 455.500

1 4,20000

28 23.4070

K 4 6.73000
TOT 32 21.5000
K 2 12.5100
30 98.3330

K 2 10.0000
TOT 32 92.8130
1 .000000

1 1.60000

K 1 1.50000
105 3247.20

B 3 83467.0

J . b1 1493.10

K 26 477.310
TOT 195 3563.30
86 817,900

B 5 289.800

J 68 236.630
K & 25.0000
TOT 165 533.S10
18 529.830

B 13 2937.70

J 2 70000.0
1aT 33 5688.70
-14 219,000

B 21 73.8100
TOT 35 131.850
92 3121.00

J S3 411.080
K 12 59,1670
L 1 1000.00
TOT 158 1966.00
12 8.81330



STORET RETRIEVAL DATE 90/11/04

17 TOTAL STATIONS PROCESSED

32211
32212
32214
32218
32218
32219
32230
32231
32232
32234
39011
39034
39250

39330

39340

39350

SF3L0

393865

39370

39380

39388
379390

39378

PARAMETER

CH RPHYL
CHLRPHYL
CH_RPHYL
CHLRFPHYL
PHECOPHTIN
PHECPHTN
CHLRPHYL
CHL_RPHYL
CH_RPHYL.
CHLRPHYL
DISYSTON
PERTHANE
NAPTHAL

ALDRIN

GAMMABHC

CH_RDANE

DDD

DDE

poT

DIELDRIN

ENDRIN

ETHION

A LG/
B
c
TAOTAL
A
RATIO
a
B
c
TOTAL
WTR FPD
WHL_ SMPL
ENES, PC

L. INDANE

TECH&MET

WL SMPL

WHL SMPL

WL SMPL

WHL. SMPL

WH_ SMPL

CORRECTD
UG/
UG/
UG/
uG/L

SPECTRO
Ma/L
MG/L
MG/
MG/
UG/l

UG/L.
. WG/

TOT UG/L

TOT.UG/L

TOT UG/L

UG/

LG/L

uG/L

TOTUG/L-

UG/l
TOT UG/

uG/L

MEDTUM

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER
WATER

WATER

PGEM= INVENT

RMK  NUMBER

TO7T

TOT

TO0T

10T

TOT

TaT

TOT

TOT

TOT

O T E IO O O E O < O O % O < PURREVINEY

13
10
10

P
NNO

- a8

32

MEAN
7.1758%90
1.75300
L &51000
11.8%00
4.,73750
1.34670
- 00BS0Q
- Q00300
007000
.015000
.010000
« 100000
- 000000
- 100000
096770
- OO00CO
.010000
-00R697
. 000000
.010000
007697
- 000000
« 1C0000
096970
. Q00000
010000
00657
. 000000
010000
00897
- Q00000
.0100C0
Q09697
. Q00000
010000
007677
.0100C0
. 000000
. 010000
.00R4a97
. 000000
010000



STORET RETRIEVAL DATE 20/11/04

17 TOTAL STATIONS PROCESSED

39398
33400

37410

39412
39420

39480
39316

39530

39340

393570

39600

39730
39740
39735
IF7&0
39786

39790

46570

70299
70300
70301

PARRAMETER
ETHION  WHL SMPL  G/L
TOXAPHEN TOTUG/LL
HEPTCHLR TOTUG/L
HEPTCHLR SUSUG/L
HPCHLREP TOTUG/L
MTHXYCLR WHL SR UG/L
PCBS WHL SMPL UG/L
MALATHN  WHL SMPL. UG/L
PARATHN WHL SMPL. LG/L
DIAZINON WH_ SMPL  UG/L
MPARATHN WHL SMPL. UG/L
Z2,4-D Wel SMPL WG/L
2,4,5-T WH SMPL WG/L
MIREX WL SMPL. UG/L
SILVEX WL SMPL  LG/L
TRITHION WHL SMPL UG/L
MTRTHION WH_ SMPL UG/L
CAL HARD CA MG MG/L
ALGAE TOTAL /Mo
RES-3USP AT 1B0 C MG/L
RESIDUE DISS-180 C  MG/L
DISS SO SmM MG/L

MEDILM
WATER
WATER

WATER

WATER
WATER

WATER
WATER

WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER
WATER

WATER

WATER
WATER
WATER
WATER
WATER

PGM=INVENT

GROSS
RMK  NUMBER
TOT 33
1
K 32
TOT =
1
K 32
TQT =
1
1
K 32
TOT =3
K - 32
1
K 32
TOT =
!
K 32
TOT 33
1
K 32
TOT 33
1
K 32
JOT 33
1
K 32
TOT 3
4 4
K 4
K 32
K * 4
1
K 32
TOT 33
1
K 32
TOT 3
% 74
g8
2
72
43

009697

1. 00000
69700

. 010000
0096737
23.0000

.0100C0
- 0OP677
.010000
« 100000
098970

010000
Q0577

. Q10000
. COF697
.0100C0
010000
010000

010000
.00%46%7
010000
+010000
010000
-.010000

010000
009897

.010000
0078697
142,350
2327 .30
10.0000
224,420
189.510



STORET RETRIEVAL DATE 90/11/04

17 TOTAL STATIONS PROCESSED

70302
70303
70507
71846
71851
71856
7184635
71886
718487
71500

72020
74041
80030

80050

82028
82183
82398
84000
84001

PARAMETER

DISS SOL
DISS SO
PHOS-T
AMIONIA
NITRATE
NITRITE
IODIDE
TOTAL P
TOTAL N
MERCLRY

BETA-D
BETA-S
RATIO

2,4~DP

SAMPLING

GEOLOGIC

AQUIFER

TONS /DAY
TONS PER
ORTHO
DISS—NH4
DISS—O3
DIS5-NO2
I
AS PO4
AS NO3
HG, TOTAL

FEET AB
SAMPLE
AS U-NAT
AS U-NAT
AS SR-Y-
AS SR-Y-
FEC COL
DICLPROP
METHCD
AGE
NAME,

Me/L P
ME/L
MG/L
MG/L
MG/
MG/L
MG/ L
UG/

MSL
UPDATED
UG/L
UG/L
90, PC/L
50, PC/L
FEC STRP
TOT UG/L
(CODES)
CODE
CODE

MEDILM
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

PGM=INVENT

R NUMBER MEAN

Tar

AKX

R #$ X

TXT
TXT

gHHHHB:\JH&‘OmN"‘B

f—

4 -
NNO D

18.0440
323710
. 190640
- 130000
LACEF80
. 028000
. 010000
« SAS000
&.57300
. 188890
. 134780
« 130000
22.7830
B879420.
1.70000
1.40000
1.40000
1.300C0
39.2340
.010000
&416.00

TEXT

TEXT




APPENDIX B

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



DATABASE STRUCTURE - BIGSLOUG.DREF

FIELD TYPRE WIDTH UNITS PARAMETER

1D CHARACTER 23 STATION RANKING PLUS DATE
DATE DATE 8 ' DATE

STATION CHARACTE K 15 " STATION

CLASS NUMERIC 1  CLASS

STRFLOW CHARALTER 5 CFs STREAM FLOW
RFLOW CHARACTER 2 ' REMARK CODE
STAGE CHARACTER 5 FT AROVE MSL ' STAGE

RSTAGE CHARAETER 2 "REMARK CODE

TIDE CHARACTER 5 TIDE STAGE

RTIDE CHARAETER 2 REMARK CODE
HeoTEMP CHARACTER 5 DEG C WATER TEMFERATURE
RTENP CHARACTER 2 REMARK CODE

COMD UMHOS CHERACTER 5 URHDS /N CONDUCTIVITY
RCOMD CHARALTER 2 REMARK CODE

saL CHARACTER 5 PRT SALINITY

RSAL CHARACTER 2 REMARK CODE

Do CHARACTER 5 MG/L DISSOLVED OXYGEN
RDO CHARALTER 2 REMARK CODE
PERSAT CHBRACTER 5 % FERCENT SATURATION
RSAT CHARALTER 2 REMARK CODE

RODS CHARACTER 5 MG /L BIOCHEMICAL OXYGEM DEMAND. 5 DAY
RBOD CHARALTER 2 REMARK CODE

PH CHARACTER 5 8U FH

RFH CHARACTER a REMARK CODE

TALK CHARAETER 5 MG/L AS CACO3  TOTAL ALKALINITY
RTALK CHARACTER 2 REMARK CODE

cL CHARACTER 5 MG/L CHLORIDE

RCL CHARALTER 2 REMARK CODE

504 CHARACTER 5 MG/L SULFATE

RS04 CHARACTER 2 REMARK CODE

FL CHARACTER 5 MG/L FLUDRIDE

RFL CHARACTER 2 , REMARK CODE

CA CHARACTER 7 MG/L CALCIUN

RCA CHARRCTER 2 REMARK CODE

MG CHARACTER 5 MG/L MAGNESTIUM

RMG CHARACTER 2 : REMARK CODE

NA CHARACTER 5 MG/L SODIUM

RNA CHARACTER 2 REMARK CODE

K CHARACTER 5 MG/L POTRSSIUN

RK CHARACTER 2 REMARK CODE

108 CHARACTER S MG/L TOTAL DISSDLVED SOLIDS
RTDS CHARACTER 2 REMARK CODE

AS UG CHARACTER 5 uG/L ARSENIC

RAS CHARACTER 2 REMARK CODE

Ch UG CHARACTER 5 UG/L CanpMIum

RCD CHARACTER 2 _REMARK CODE

CR UG CHARACTER 5 uB/L CHROMIUM

RCR CHARACTER 2 REMARK CODE

Cu UG CHARACTER 5 UG/L COPRER

RCU CHARACTER 2 REMARK CODE




FE NG
KFE

FE UG DISS
RFEDISS
FE UG
RF'E

MN UG
RPN

HG UG
RHG

NI UG
RNI

SR UG
RSR

ZIN UG
RZN

AL UG
RAL
TOCOLI
RTCOLI
FCOLI
RFCOLI
FSTREP
RFSTREP
RATIOFC FS
RRATIO
TURE
RTUKE
COLOR
RCOLOR
TOC
RTOC
CHLACORR
RCHLA
™

RTH

TKN
RTKN
NOR23 N
RNOZ3
NO3 N
RNO3
INORG N
RIN
NH34 N
RNH34
TOTP
RTOTP
PO4 P
RE04
TOTHARD
RTHARD
UNMI NW3
RUMINK3
BA UG
REA

BE UG
REE

SE UG
ROE

CHARARLTER
CHARACTEK
CHARACTER
CHARACTER
CHARACTER
CHARACTER
CHARALTER
CHARACTER
CHARACTER
CHARACTER
CHARARLTER
CHARACTER
EHARACTER
CHREACTER
CHARACTER
CHARACTER
CHARALTER
CHARRCTER
CHARACTER
CHARACTER
CHARACTER
CHARACTER
CHARBLTER
CHARBCTER
CHARRCTER
CHARACTER
CHARRCTER
CHARACTER
EHARRCTER
CHARAETER
CHARRCTER
CHARRCTER
CHARRCTER
CHARRCTER
CHARACTER
CHARRETER
CHARRCTER
CHARRCTER
CHARRCTER
CHARACTER
CHARACTER
CHARACTER
CHARRCTER
CHARACTER
CHARRCTER
CHARRETER
CHARRCTER
CHARACTER
CHARRETER
CHARRCTER
CHARACTER
CHARACTER
CHARMETER
CHARACTER
CHARMCTER
CHARRCTER
CiINRALTER
CHARACTER
CHORACTER
CHARACER

gmuandmomdopuanappahapnapaAauanapnapnanesRIRE2RRODEGERNSNRPURDURAOMRDUARLDOARGRUMND VN

"o

UG/L

UG/L

UG/l

UG/L

uG/L

UG/L

uG/L

UG/L

uGs/L

H/7180ML

#/186ML

#/1086ML

NTU

PCU

nG/L

uG/L

MG/L

MG/L

FG/L

MG/L

MG/L

MG/L

nG/L

MG/L

MG/L

MG/L.

UG/L

UG/l

itvg|

AS CACD3

AS NH3

TRON

REMARK CODE

IRONW, DISSOLVED
REFMARK CODE

LEAD

REMARK COLE
MANGANESE

REMARK CODE

MERCURY

REMARK CODE

MICKEL

REMARYK. CODE
STRONTIUM

REMARK CODE

ZINC

REMARK CODE

ALURINUM

REMARK CODE

TOTAL COLIFORM
REMARK CODE

FECAL COLIFORM
REMARK CODE

FECAL STREPTOCOCCUS
REMARK CODE

RATIO ~ F COLIFORW/F STRER
REMARK CODE
TURBIDITY

REMARRK CODE

coLar

REMARK CODE

TATAL ORGANIC CARBON
REMARK CODE
CHLOROPHYLL A. CORRECTED
REMARK CODE

TOTAL NITROGEN
REMARK CODE

TOTAL KJELDAHL MITROGEN
REMARK CODE
MITRATE-NITRITE-NITROGEN
REMARK CODE
NITRATE-MITROGEN
REMARK COBE
INORGANIC NITROGEN
REMARK CODE
AMMONIA-AMMONIUN-HITROGEN
REMARK CODE

TOTAL PHOSPHORUS
REMARK CODE
ORTHO~PHOSPHATE
REMARK CODE

TOTAL HARDNESS
REMARK CODE
UNIONIZED AMMONIA
REMARK CODE

BARTIUM

REMARK CODF

BERYLL It

REMARK COLE

SELENTUM

REMARY. CUDL



AG UG
RAG
MEBAS
RMEAS
78S
RTSS

CHARACTER
ChHARAD L
CHARACTER
CHRRACTER
CHARACTER
CHARACTER

O LN Ml oy L

UGsL

mG/L

RHG/L

SRR

REMARK COPDE

METHYLENE BLUE ACTIVE SUBSTANCES
KEMARK CODE

TOTAL SUSPENDED SOLIDS

KEMARK CODE
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8,50V
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38V
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4
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-9
-9
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-4
-4
-9
-9
-9
-4
-4
-9
-9

0.4 -9 -9
-9
-9
-9
00t 5 9

0.04
0.03 9
0.07 9
0.0 -9
0.14
0.2z
0.0 -2 -7
0.20 9
0.01 K
0.01 X
0.01 K

201 -9

¥
-9
-
-9
-9
-
-9
.?
-9
-

0.8 9
0.02 -9

-9

&
0.08

9 -

4 9
0.08

4 9

4 9

-

4 9
0.06

9 9 9

4 9 9

-4

-9
9 9
5 9
4 0% C 03 9
9 -9
9 9
L0 9
-
C 00 -9
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§ -9
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4
9 4
-q
0
.9
0
9
-9
0
0.
49 4
4 4
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_9
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TTSTTSTTdvrddsSrrdery
T T T T T T T T Y TTTTTTTTTT T
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-9
4 03 € 0 9
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-9
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-
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-9
-9
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T T T T T T T I T TS T TTTTTTT TS
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5 4
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494444444m44444444444
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Sevdrrirrsidedrciany
T T T T T TTTTTTTTTTT T
3 2R &
trrder3eriSeTredere
TToTTuTYuoToTTuTTT
R 5 BB 3 g
TETTSerSyrSSeSyrdegy

-9
5 4

Lo 9 06 9 49

-9

9

-
9 4
9 9
4 9
4 9
1mwom

-9

-9
99
L7 -9 0.0

4 4
4
.6 C

-
091C 074 9 0.7 3
]

4 99
9 9
-9
4 9 9
=
L4
4
nc

-9
-4
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-9
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Ty YT T T T TTITTTTTTTTTT
P
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-9
9 4
4 9
4 9

-9

-9
9 4
9 9
9 9

-9

-9
4 9

q-
q

-5
4
-4
-9
-4

-9
-9
-4
-9
-9

TTTTTTTTTTTTTTT TS

-9
-5
-5
-4
-4
v
-5
-9
-9
-9
-
-4
-5
-9
-5

10/5/9% 9 -9
-9

12198 4 4
2702430821408 1/24/% 9

11/30/88 -9
12/28/88 -9

10/26/88 -9

2702450821408 02/23/68 -3
2702430821408 03/24/88 -4 -9
2702430821408 04/28/88 9
2702430821408 05/26/88 -9
2702430821808 06/23/98 -9
2702430821408 07/28/88 -9
202430821408 08/25/88 -9
2102430821408 09/28/88 -9
270430821408 0173/ 9 -9
2702430821408 02/24/89 -9
2702430821408 03/30/89 -9
0430821408 /27187 9 9
7702430821408  05/25/89 -9
02430821408 04/29/89 -9
702430821408 07/19/89 9 9
2702430821408 08/31/99 -9
2702430821408 09/21/8¢ -9 9
2002430821408

702430821408 02/21/% -9 -9
2702430821408  03/21/%0 9§
ZI0430821408  04/18/% -7 -9
2702430821408 05/17/9 9 -9
1040821408 06/20/% 9 4
27043082148 07/18/90 -9 9

2702430821408
2702430821408
2702430821408
2702430821408

S




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



$/19/%0 1@:40:41 BIGSLOUGH
ALRALINITY -~ MG/L AS CACO3

N NUM VIOL NOT EVALUATED % VIOLATIONS
2 a L] 2.2

— CLASS I CLASS II CLASE 11t CLASS IIIF
MEAN 198.9 @ @ @

) N (S 2 @ a

CLASS IIIM
2

2




17

MEAN

NUM VIOL NOT EVALUATED

Q

CLASS 1

8a2.

12

72/19/99 10:39:2Q BIGSLOUGH
_UMINUM - UG/L

i

a

CLASS II

2

@

% VIOLATIONS

3.2

ELASS 111 CLASS JIIF
a 140.9
@ 7

CLAGS IIIM
a

a




/13799 11:36:44 BIGSLOUGH
AMMONIR, UNIOMIZED - MG/L RS NH3

N MUM VIOL NOT EVALUATED % VIQLATIONS
376 @ @ 2.2

- ELASS I CLASS II CLass III €LASS IIIF
MERN Q.2 2 2 2.2

N 273 2 2 1@t

CLASS IIIM

Qa.2

2



T2/19/9@ 1Q:42:29 BIGSLOUGH
RSENIC - UG/L

N NUM VIOL NOT EVALUATED % VIOLATIONS

_ 69 @ @ ¢. 2

. ELASS 1 CLASS 11 CLASS II1 CLASS IIIF CLASS IIIM
MEAN 3.9 2 2 3.5 )

- N @ 2 @ 39 2




BHRIUM — UG/L

L 719/90 1@:43:27 BIGSLOUGH

NUM VI0L NOT EVALUATED +* VIOLATIONS

2 @ 2.2

ELRSS I CLASS II CLASS 111 CLASS IIIF
34.2 2 @ 47. 4
19 2 2 33

CLASS IIIM
@

2



T12/19/99 12:44:57 BIGSLOUGH
JERYLLIUM — UG/L

NUM VIOL NOT EVALUATED % VIDLATIDONS

a @ 2.2
CLASS I CLASS 11 £LASS 111 CLABS ITIF
1.7 Q 2 _ .7
15 ] @ 33

CLASS I1IM
2

@




2/19/99 19:46:53 BIGSLOUGH
LADMIUM - UG/L

STATION CLASS DRATE COND  HARD CD_UG REMK  COMMENT
B2239420 3 B6/03/82 132 46 1 K
BCE99420 3 @8s18/82 81 =8 ) -9
- T299429 3 @9/19/84 g2 32 1 ~9
Q2299420 3 29/03/85 ila 39 1 ~9
Q22994212 3 @s/27/87 179 Se 1 K
- 295420 3 05 /22/87 ae z4a 1 -9
B2299429 3 @5/1@/88 148 41 1 K
R229941@ 1 @as18/8c 9% 36 3 -9
— Q2299410 1 28/26/82 93 37 1 ~9
Q299410 1 a5/84/83 o0 103 1 -9
@229941@ 1 09/21/83 %0 39 1 -9
22299410 1 95/1@/88 7@ 331 & -9
- 25a3eals 1 Bi/26/88 199 1 1 K POSS VIOLRTIGN
aoezeals i @7/28/88 210 1 1 K FOSE VIOLATION
2724098213132 1 0l/26/88 00 1 1 K FOSS VIOLATION
- 2724290821313 1 B7/268/88 c3e i 1 K 'POSS VIDLATION
2702498821420 1 22/94/87 1ze@d 9999 7.Q K POSS VIQLATION
STaT490B21420 1 Q8/05/87 Se@ 9999 6.2 K - PO55 VIOGLATION
2702450821428 1 B1/26/88 210 1 1 K POSS VIOLATION
- 2722490821420 1 @7/c8/88 2ol 1 i K POSS VIOLATION
25030413 1 24/18/84 -9 1 10 K POSS VIOLATION
2704340821218 3 @l/z6/88 788 9999 1.4 -9 POSS VIOLATION
- 2704340821818 3 B1/31/89 720 9959 1.3 -9 POSS VIOQLATION
27434821228 3 oz/04/87 1008 9999 7.@ K POSS VIOLATION
278434@821228 3 @8/05/87 600 9999 6.9 K POSS VIOLATION
. 2702430821408 3 22/04/87 928 99%9 7.@ K POSS VIGLATION
270254300821408 3 @b/@5/87 702 9999 6.8 K POSS VIOLATION
e7ez43e821408 3 @i/26/88 65@ 9999 1.9 -9 POSS VIOLATION
c7a24300821428 3 @7/18/9@ gea 9999 1.3 -9 POSS VICLATION
N NUM VIOL NOT EVALUARTED % VIDLATIONS
ILs 29 2 40.3
CLAss I CLASS II ELABS III CLASS IIIF CLASS IIIM
MERAN 1.7 @ 2 1.6 @

N 32 ? 2 49 @




/159790 11:59:14 BIGSLOUGH
- ALORIDE - MG/

N NUM VIOL NOT EVALUATED « VIOLATIONS
176 2 "] 2.0

N €LASS 1 CLASS I1 CLASS III CLASS I1IF CLASS IIIM
MEAN 33.6 a 2 51.9 43,9

- N 73 @ [ 121 z




STATION
Q299420
@225942@
B2299429
2229542@
B2299429
D2E9942@
B2299420
P2295422
B2299420
coRieats
2393ee13
2ohzeeis
2o03e013
25020013
25230013
2503e013
25030013
CoRZRels
25030013
25a30e13
2502ee13
2SaZ0013
2E03RL3
2330013
25030913
Zoez0al13
2030013
25030013
ZoQzeei3
20830013
25@3na13
25238013
2503013
o301z
2oQ3eR1s
20030013
23030013
ZoRQIAR13
25a30013
okt 1 3 NS
2oRz20813
@ze9%410
2239419
B2E95%41@
BE2%9410
RQEZIT418@
RI239418
02=9%410@
22299410
ZoR3RD14
ZERZIEAL 4
ZDRIZ0R14
STAIGALD
Z2EQIGL LS
200304148

2/715/9@ 11:09:40 BIGSLOUGH
1OTAL COLIFORM - #/10@ MLS

CLASS DATE

A T T I e e R e o o T Sl ol 19 B DY OV (A U £V 78 3 Y O3

V6 /05/82
26/23/82
28/18/82
@as1s8/82
@3/1%/84
@9/19/84
P9/@3/85
Q9/1a/856
09/1B/86
R&/16/80
06/16/6@
@7/22/880
va/25/8@
B8/25/8@
a5/22/8@
@9/22/8@
12/22/8@
18/2z/8@
B2/23/81
BB/24/B1
29/28/81
pe/o2/0e
@4/26/82
@3/21/83
B3/21/83
@9/19/83
@3/1@/86
@3/10/86
v4/16/86
Q7/8%/86
R7/@9/86
@s/ea/87
11/18/87
11/18/87
@9/06/88
@9/86/88
i11/@7/88
11/@7/88
ia/18/89
16/18/89
B5/97/5Q@
06/03/82
26/03/82
@8/18/82
@8/18/82
259/18/84
Q@9/Q3/83
as/1@/86
0e3/18/86
@ag/az/89
19/18785
19/18/85
AT et
Qe 19700

gic 24750

TCOL1I
7709
770@

249202
Z4D00Q
2008
o
1600
4500
4529
4820
4800
caoa
7709
7729
3200
3200
4700
4702
1200
1400
1589
1708
1320
45299
4300
"]
14892
14200
2006
Seoa
5800
220a
4919
42
3900
35@a
4HQ03
401
14209
140090
2003
9620
52
TS990
SSove
172
199
Soo
S00a
argnlt
ZEOAG
222
2620

£

(L4

1]
[
=

A

Povs
3
L

REMHK

COMMENT
EVAL MONTH
)y 2400

EVAL MONTH
) 2400

EVAL MONTH
Y 2400

EVAL MONTH
EVAL MONTH
Y 2400

EVAL MONTH
y 2409

EVAL MONTH
EVAL MONTH
Y2420

EvAL MONTH
Y 2400

EVAL MONTH
Y240Q
EVAL MONTH
EVAL MONTH
EVAL MONTH
EVAL MONTH
EVAL MONTH
EVAL MONTH
} 2400

EVAL MONTH
EVAL MONTH
) 242Q

EVAL MONTH
EVAL MONTH
yesta
EVAL MONTH
EVAL MONTH
Y2402

EVAL MONTH
Y2400

EVAL MONTH
) 2420

EVAL MONTH
Y2400

EVAL MONTH
EVAL MONTH
Y 240

EVAL MONTH
) 2400

EVAL MONTH
EVAL MONTH
EVAL MONTH
Y2420

EVAL MOMTH
EVAL MONTH
o420

MEAN ¢ (1 Q0@)
MEAN ( {100@)
MEAN ({1206}

MEAN ( {120@)
MEAN ( {(100@)

MEAN { {120)

MEAN{ {102@)
MEAN { (198@)

MEAN ¢ {1208)
MEAN ( {120@)
MEAN( (1900Q)
MEAN{ {1200}
MEAN { {1@a@)
MEAN ( {1200)
MEAN { {122Q)
MEAN ( {1000)

MEAN ( (10¢D)
MEAN( {100Q)

MEAN( (1000)
MEAN { (122Q)

MEAN ( {180@)
MEAN{ {1200)

MEAN ( {100
MEAN( {1083)
MEAN ( {122@)

MEAN{ (1900Q)
MEAN { {18a2)

MEAN { {180a)
MERN{ (102Q)
MEAN ( {1802)
MEAN ( {1@212)

MEAN ( {122
MERNM ¢ (1028)

EVAL MONTH MZ

72400

EVAL MOHTH ™



E3032410Q L 28/23/6Q 27 -9 EVAL MONTH MEAN( (Lo

Z5AZQald 1 Ba/35/80 c/ge -9 V2400

ZSelg4iQ 1 BY/2E/Be 2iea -9 EVAL MONTH MEZAN( (1909)

STO3R410 i la/zz/00 iged -9 EVAL MONTH MEAN( (100Q)

mm 20412 1 11/17/8@ 2602 -9 EVAL MONTH MEAN( (1029)
2IQ3G41Q 1 11/17/8@ 60 -9 Y 2400

Jﬂ@t&kms 1 az/23/81 00a -9 EVAL MONTH MEAN{(102Q)

23Q3I041@ 1 Qe/23/81 Jeen -9 Y240

25030410 1 Qz/az/82 t1e2 -9 EVAL MONTH MEAN{ (1209}

25230410 1 B4/26/82 2@ -9 EVAL MONTH MEAN( (1000Q)

coRZvsi 1 83/10/86 lagz 7 EvAL MONTH MEAN( (120Q)

2S@z04 1@ 1 B4/16/86 1Ze@d  J EVAL MONTH MEAN( {1003

2503041@ 3 @7/27/87 1208 J EVAL MONTH MEAN{ {1@0a)

23@3041@ i w7/29/87 gz g EVAL MONTH MEAN({ (1@e)

23030410 i as/@8/87 i2ead  J EVAL MONTH MEAN( (128@)

2TR3B41Q 1 2B/02/B8 iz J EVAL MONTH MEAN<({10@a)

2303041@ H Q9/Q&/88 13 J EVAL MONTH MERN ( {12@w)

2URZ412 1 @3/@6/88 1%@gpa  J Y2400

23030410 1 la/12/88 isea  J EVAL MONTH MEAN( (1Q2@)

23030412 i i1/@7/88 Joga  J EVAL MONTH MEAN ( {1202)

25030419 1 11/27,88 Qe I }E400

ZS0Z041@ i 28/02/89 Seea  J EVAL MONTH MEAN!{ (1200)

2302410 1 28/02/89 e 1,1, S y 2408

ZIe3a412 1 25/25/89 42 3 EVAL MONTH MEAN((1000)

25038410 1 @9/25/89 4023 J Y242

ZSQs041@ 1 1e/18/8% :ooool J EVAL MONTH MEAN( (1@a@)

25038410 1 1@/18/89 zpoo2e J Y2420

25038410 1 21/28/9@ e J EVAL MONTH MEAN ( (1200)

&7.3% EXCEEDED CLASS I 100@® CRITERIA ((2@%)
2833 MEAN OF CLASS I WATERS ({1@2a)

5@.@% EXCEEDED CLASS 111 1022 CRITERIA ((P@%)
31778 MEAN OF CLASS IIIF WATERS ({(100@)

129. 2% EXCEEDED CLASS III 1090 CRITERIA ((PQ%)
4500 MEAN OF CLASS II1 WATERS {(1000)

N NUM VIOL NOT EVALUATED % VIOLATIONS
ise o5 2 £8. &

Cl.ASS 1 CLASS 11 CLAsSs II1I CLASS IIIF CLASS IIIM
MEAN 2853, @ a 4500, 0 21778.4 @

N 183 @ 1 8 2



2/19/%@ 11:42:53 BIGSLOUGH
~ECAL COLIFORM - #/1Q2 MLE

STATION CLASS DATE FCOLI REMK COMMENT
BE299429 2 V6/03/82 560 -9 EVAL MONTH MEAMN( {2@@)
@2299420 3 08/18/82  100@02 J EVRAL MONTH MEARN{ (20@)

- RE25542@ 3 @a/18/782 120009 J y 309
pEze%4c@ 3 A9/19484 120 -9 EVOL MONTH MEAN( (20@)
02295420 3 B5/15/84 1200 -9 » ad '

—_ Q2293428 3 9 /03/8% T4 B EVAL MONTH MERN( {2Q0)
BE299420 3 29/19/8& TS -9 EVAL MONTH MEAN{ {Z2@)
BEZ293420 3 Q5/&7/87 180w B EVAL MONTH MEAN({(Z&Q)
A229942Q ) vS/27/87 180@ B > Boa

- Z299429 3 @9/22/87 280 -9 EVAL MONTH MEAN{ (2@a)
S0RI0Q13 1 B7/22/8@ 1309 -5 EVAL MONTH MEAN ( (2@@)
2ooI0Rl3 1 28/25/80 20092 -5 EVAL MONTH MEAN ({202}
20820813 3 ©v9/2z/80 220 -5 EVAL MONTH MEAN({(22@)
2oazeel13 1 1a/2z/8@ 420 -9 EvVAL MONTH MEAN{ (2ead)
250320813 i B1/05/81 2992 -3 EVAL MONTH MEAN({2@@)

N 2503013 1 26/61/81 Sco -9 EVAL MONTH MEAN ( (20@)
25032213 1 28/24/81 Qg -4 EVAL MONTH MEAN{ (200
Zo@30ai3 1 @9/28/81 ase ~9 EVAL MONTH MEAN ( (200)
ooA3ea13 1 1a/26/81 £a -4 EVAL MONTH MERAN{ (200

- 2saz2alis H Qz/0z2/82 910 -9 EVAL MONTH MEAN{ (20@)
25930213 1 D4/26/82 520 ~-9 EVAL MONTH MEAN( (20@)
Zoe30ei3 1 @s/az/82 352 -9 EVAL MONTH MEAN({20@)

— 2SE308t3 1 iz2/96/82 28@ -9 EVAL MONTH MEAN( (228@)
EnAZed13 1 @z/21/83 2500 -9 EVAL MONTH MEAN ( (203)
25030813 1 25/19/83 1328 -9 EVAL MONTH MEAN({(2eQ)
20030013 1 12/12/83 1300@ -9 EVAL MONTH MERN( (c2@)

- 2503013 1 wi/1e/86 aiea J EVAL MONTH MERN { {(29@)
SoezoRels 3 10/15/786 212 -9 EVAL MONTH MEAON ( {Z@@&)
feasixiln ) 1 Qz/17/87 25 -9 EVAL MONTH MEAN ( (20@)

— 2o03e013 i 11/18/87 3400 -9 EVAL MONTH MEAN( (202}
25020013 1 Qt/25/88 35@ -9 EVAL MONTH MEAN({ (Z0@)
2Se3eais 1 05/25/88 470 -9 EvAL MONTH MEAN ((Z20Q)

. 23030013 1 B6/27/88 364@ -5 EVAL MONTH MERN ( {20@)
2Ttezeels i a5 /06/48 12009 J EVAL MONTH MEAN(<(200)
20030013 1 12/12/88 629 -9 EVAL MONTH MERAN( {22@)
2TRzZ0R13 1 11/27/88 e7a J EVAL MONTH MERN({ (20@)

- SoB30813 1 v1/83/89 e J EVAL MONTH MEAN( {(2@@)
25e3e013 1 Qz/a1/89 210 -9 EVAL MONTH MEAN{ (Z0@)
ooR3IDel3 3 25/10/89 470 -9 EVAL MONTH MEAN( (20@)

- 2oazeais 1 B7/17/89 il J EVAL MONTH MEAN ( {(2@@)
25930013 i az2/2a/92 S09 J EVAL MONTH MEAN ( (2@}
Q2299410 1 Q6 /03/82 1102 B EVAL MONTH MEAN( (2Q@)
2229541@ 1 @8/18/782 20000 B EVAL MONTH MEAN ( {2@@)

T Q2E9941R 1 @9/18/84 460 -9 EVAL MONTH MEAN((200)
PE29941@ i v9/@3/83 640 -9 EVAL MONTH MEAN{ (ZQ0@®)
B2Z59410 1 R9/1@/36 409 -9 EVAL MONTH MEAN( (20a)

- Z299410Q 1 B9/22/87 269 ~9 EVAL MONTH MEAN{ (229@)
ORIl 4 1 Ri/Q3/89 &0 J EVAL MONTH MERN((Z2@)
2S0Z0410 1 R22/15/80 469 -9 EVSL MONTH MEAQN ({22@)
. 25@ceaid 1 Q7/22/80 32 -3 EVal MONTH MEAN { {(Z06)
ZSRIGALD 1 Qasz3/8a Sla -4 EVAL MONTH MEQAN ! (20
ZEQER4A1 1 1171778 232 -2 EYAL MONTH MEAN (2@
ERaEn KA Loy i B9/ 24781 220 =9 EVAL MONTH MERAN (23R

T ZIRIos 1D 1 Q472 32 1569 -5 EVAL MONTH MEAMS

cEQ3@4 18 i RE&E/Z3/33 GEQ - ZUAL MOMTH MEAN G200




Z0R30419 i 23/13/783 &30 =9 EVAL MONTH MEANt (202)
SS@IR41Q 1 le/12/83 i 1002 -9 EVAL MONTH MEAN( (2@@)
23020419 1 RBE/17/87 552 -9 EVAL MONTH MEAN{ (Z0@)
ZER3n41@ 1 Q3/02/88 Pl -9 EVAL MONTH MEAN{ (Z2@)
ZSa30412 i ®8/@z/88 cia -9 EVAL MONTH MEAN( (2a®)
2o030410 1 @B/@z/89 49@ J EVAL MONTH MERN (20
253412 L @9/25/89 ot i} J EVAL MONTH MEAN { (@)
25030410 1 az/ze/94 200 J EVAL MDNTH MEAN( (2@@)
c3B38413 1 04/1@/83 1159 B EVAL MONTH MEAN( (Z0@)

18. 4% EXCEEDED CLASS 1 42@ CRITERIA ({1@%)

13¢ MEAN OF CLASS I WATERS ((2Q®)

71.4% EXCEEDED CLASS II1 4@@ CRITERIAR (<{i@%)

14947 MEAN OF CLASS IIIF WATERS ({cp@)

19@. 8% EXCEEDED CLASS III 4@@ CRITERIA ({12%)

S2@ MEAN OF CLASS III WATERS ((zo@)

N NUM VIOL NOT EVRLUATED % VIOLATIONS

158 61 2 30.8

CLASS I CLASS II ELASS III CLASS IIIF £LASS IIIM

MEAN 132.3 @ SE0. 14 14947.1 "]
N 192 a 1 7 2



48

MEAN

Z/19/59Q 1@:351:53 BIGSLOUGH
JOPFER - UG/L

NUM VIOL NOT EVALUATED + VIOLRTIDNS

a 2 2.2
CLASS 1 CLASSE 11 CLRSS III CLASS IIIF
S. 4 Q 2 9.3
2l a @ 27

CLASS IIIM

)

2



2/19/9@ 1R:56:56 BIGSLOUGH
21580LVED DOXYGEN - MG/L

STATION

B229942@
22299422
22299420
25038013
250320013
25030813
2503Qe13
2SRE0013
2oR30B13
250301z
25¢30013
25030213
250213
2o5@e3eal3
25030013
25030013
25030013
2oBza01 3
25030013
250328013
2503013
cSd30d1 3
20039213
25030213
2o503ea13
25020013
2uns0013
BEE99410
22299410
22299410
22299418@
B22IT4H1D
B2299419
B2299410
02299410
2502014
25030014
25030014
2503091 4
25030814
2502001 4
2502014
23030914
25030014
23030014
2503001 4
2583001 4
25020014
25@ZeR214
ORI 4
CSBINRB14
SDRZ0D]1 4
Q3001 4

]

o Ny Na

[ LR L

o
S7A4A%@Q8213
TRA0IVB21E13

~
=]

£LRS
5
3
1
i
i
1
H
1
i
1
3
i
1
13
1
1
1
i
1
1
1
i
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
i
1
1
i
1
1
1
1
i
i

DATE

12/29/81
29 /05785
B@I/22/87
B7/22/8a
R8/z5/88@
@9 /z2/8a
11/717/81
@3/31/81
V4/27/81
26/22/82
@as23/82
18/iz/782
06/29/83
29/19/83
B3/Q7/84
@3/15/85
18/15/86
29/08/87
86/27/88
28/93/88
295/96/88
@7/17/8%
dase2/89
@9/25/89
@3/27/89
@s/28/89
B5/@7/%@
26/93/82
R9/28/82
BB/06/B4
Ba/@6/83
29/93/85
vw8/11/87
27/27/88
@5/31/89
@&/11/86
?7/81/86
@7/@1/86
B8/13/86
@9/02/86
@9/02/86
Q4/31/87
@%/99/87
@8/25/88
@6/97/89
07/17/89
2a/e2/89
@8/Q7/89
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82299420
82299420
82299428
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2ae30013
25030813
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DATE

12/99/81
06/03/82
8a/18/82
88/30/82
93/29/82
10/14/82
12/82/82
@3/31/83
86/06/83
08/02/83
18/04/83
12/08/83
82/14/84
04/05/84
85/11/84
86/04/84
@9/19/84
19/82/84
@3/93/85
18/@3/85
@9/19/86
04/82/87
9a5/21/87
89/22/87
@2/19/88
85/10/88
07/27/88
86/16/80
97/22/80
88/25/80
93/22/80
10/22/88
117780
e1/95/81
R2/23/81
83/16/81
23/31/81
B4/27/81
36/01/81
0B/24/81
93/28/81
10/26/81
a2se2/82
ei/se2/82
84/26/82
®/22/82
84/03/82
18/12/82
11/16/82
12/06/82
8z/21/83
#5/083/83
96/29/83

TURBIDITY TE5
-5 -9
8 -9
8 -9
-9 -9
-5 9
-9 3
-3 -9
-3 -9
-3 -9
-5 -9
-3 -9
-5 -9
o
-5 -4
-3 -9
-9 -9
-9 -9
-3 -9
-5 -9
-9 -9
-3 -9
-3 -9
-4 -9
e
-3 -4
-5 -9
-3 -9
24 -9
17 8
2% -9
1 -4
14 -9
i1 -
3 -9
it -9
it 9
19 -9
% -9
B 9
17 -9
17 -4
17 -9
17 -8
& -9
53 -9
8 -9
19 -9
vt -9
15 -9
2 -9
6 -9
18 -9

D@ BODS COD TOC
B2 -9 -9 -9
66 M -9 90
B N /B
4 -9 -9 -9
B -3 -9 9
v -2 -4 -4
3 -4 4 9
% -9 -5 -9
g -5 -9 -9
0 -9 -9 -5
B 2 9 3
2 9 -9 9
9 % -9 -9
2 9% 9 -8
13 10 9 &7
3 9 -9 9
B S 9 &
% 9 9 -9
2 48 -4 -9
% 9 -9 A
- -3 -9 -9
4 -9 -9 -9
2l 83 -9 7
68 2 -9 85
8 % 9% 9
B 4 9 53
a3 -9 -5 9
27 9 9 9
je¢ -9 -5 -9
9 -9 -9 9
% % -5 -9
2 -9 -9 -9
% % 9 49
9 -9 -9
3 9 -9 -4
2 9 5 -9
% 13 -9 -9
1 3 -5 -8
4 -5 4 9
-9 -9 -9 -8
4 % 9 5
» 9 -9 -8
e -5 -9 -9
23 9 9 3
2 -9 -8 -9
i@ 9 49 -9
8 -9 -9 -9
4% -9 -9
-3 9 -5 9
3 9 -3 9
g -9 -9 -9
5 9 -5 -9
68 -9 -9 -9

TN TOTAL_P T_COLI F_COLI N_PARAM N CATEGOR
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1
4
{
4
1
4
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1
i
4
4
1
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1
3
4
3
3
3
3
3
3
3
4
3
3
3
2
3
4
3
3
4
3
2
3
4
4
4
3

Wil MTEXT
82.2 POOR
bf.4 POOR
32.4 FAIR
44, @ GOQD
56.8 FAIR
18.6 500D
8.5 500D
13.7 600D
7.8 G000
9.6 GOOD
58.8 FRIR
1.9 6000
8.9 600D
25. 8 600D
33.9 GOOD
2.6 BOD
68.1 POOR
9.6 600D
69.9 POOR
54.2 FRIR
81.5 POOR
B2.3 PUOR
39.4 FAIR
55.5 FAIR
8.1 500
42.1 BOOD
23.3 GDaD
36.1 600D
70.7 POOR
79,4 POOR
8.5 POOR
85,5 FAIR
68. 4 POOR
5.0 500D
38.9 600D
3.9 600D
49.7 FRIR
73.2 POOR
72,3 PaoR
52.5 FAIR
47.3 FAIR
37.3 500D
48.8 GOOD
19. 4 600D
53.9 FAIR
96.b FAIR
J0.5 FAIR
45.8 FAIR
33.8 500D
37.9 BOOD
32.4 FAIR
I7.5 BOOD
&.5 FAIR
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95/10/89
a5/30/89
@5/30/89
@5/96/89
85/06/89
%/27/89
86/07/89
#6/08/89
86/068/89
6/26/89
06/26/89
a7/ie/89
e7/19/8%
8r/17/89
27/24/89
87/24/89
87/25/89
87/25/8%
07/26/89
97/26/89
@7/28/8%
87/28/09
97/29/89
87/29/83
08/82/89
08/87/89
98/07/89
86/21/89
08/21/89
89711789
89/11/8%
@3/25/89
99/25/89
#9/23/89
09/26/89
29/26/88
@3/27/89
83/27/89
09/28/89
99/28/89
@9/29/m
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11713789
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@1/088/3@

TURBIDITY TS5

DD BODS €00 7OC

9 % -4 4
4 -9 -9 4
23 -9 -9 3
4 9 -5 3
% 9 9 -9
@ 9 -9 53
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W 9 -9
-5 9 8 T
4 -9 -9 )
% 9 9 50
2 9 -9 %
-3 -9 -9 &2
28 -9 9 87
-3 -3 -5 &7
EA I B B
8 9 9 1
-9 -9 -4 78
® 94 -9 75
-5 -9 9 7
&4 9 -9 8@
4 -5 -9 pe
-5 5 -9 pa
-2 -9 -9 78
% - -9 75
-5 -9 -9 73
% -9 -9 9
M -9 9 g
e I R T
A9 9 65
% -9 -3 &
B -9 47N
- -9 9 M
# -9 -9 ¢
-9 4 4 %7
-9 9 -9
48 9 -9 69
9 -9 9N
n -3 -9 7
3 % -9 7
7% 9 -% 29
-5 -9 -9 8
66 -5 -9 82
-5 -9 -9 pa
4 -9 -5 -9

3 -9 -9 @
-3 -9 -9 5

9 -9 -9 45
-3 9 -9 5o

8 -9 -9 4
-2 -9 -9 4
2 -5 -9 -9
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4
§
§
A
)
§
4
4
5
4
4
4
4
§
4
)
B
FY
4
4
4
3
4
4
A
4
4
4
4
4
4
4
4
4
4
4
)
4
5
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4
4
4
4
4
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4
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&
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4
§
b

3
2
3
2
3
3
2
3
2
3
2
3
2
3
2
3
2
4
3
2
3
2
3
2
2
2
2
2
3
3
2
3
2
3
2
3
2
4
3
2
3
2
3
2
3
2
3
3
2
3
2
3
2
4

WOI MTEXT
17.2 G0OOD
28.7 500D
23.3 GOOD
18.3 GOOD
36. 3 500D
32.0 GOOD
34.@ GoOD
25,8 00D
28.7 600D
38.1 GOOD
268.4 6OOp
37.3 GOoD
33.8 GOOD
28.2 500D
38.3 G0OD
36.3 600D
44, 4 600D
32.5 FAIR
43.3 GOOD
47.0 FAIR
&4, 4 BOOD
48,7 GDOD
48.9 FAIR
47.1 FRIR
8.6 FAIR
48.2 FAIR
43.5 FAIR
44,3 500D
23,1 GOOD
50,1 FAIR
46.9 FAIR
39.7 500D
37.2 GOOD
34.1 GOOD
69.2 POOR
49.1 BOOD
32,4 GOOD
49.9 FAIR
43.4 GOOD
44,2 500D
35.3 FAIR
46.8 FAIR
38.7 FAIR
314 FRIR
54,8 FAIR
48.1 FRIR
46.4 FAIR
23,7 600D
32.5 600D
18.9 600D
6.5 GOOD
12.3 600D
20.1 GOOD
33.3 600D

































































