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EXECUTIVE SUMMARY

Salmonella has been detected in both oysters and in the Suwannee River above and below
the Town of Suwannee. According to the Florida Department of Health (FDOH), nearly all
of the onsite sewage treatment and disposal systems (OSTDSs) in the Town of Suwannee
were considered noncompliant with onsite system regulations in effect in 1990. These
OSTDSs were identified as one of the sources for fecal contamination of the oysters in
Suwannee Sound and adjacent area; consequently, plans were approved to construct a central
wastewater treatment plant (WWTP) to help alleviate the problem. The facility became
operational in October 1997 and connections to the system began immediately. A total of
850 OSTDSs were purged and abandoned at the same time each household was connected
to the WWTP system By the end of November or mid-December 1997, all but about 50 of
the OSTDSs were closed; the remaining OSTDSs were closed by March 1998.

The hypothesis we proposed to test in this study was that, with the connection of the
residences of the Town of Suwannee to a central WW TP and subsequent abandonment of
the OSTDSs, sewage contamination would decrease and, consequently, commercially viable

oyster harvesting in Suwannee Sound could be restored.

A study plan was implemented to examine the pre- and post-construction water qaulity to
document potential improvements following closure of the OSTDSs. The plan consisted of
baseline monitoring of fecal coliform, Salmonella occurrence, total nitrate nitrite, and total
kjeldahl nitrogen. These same analyses plus Salmonella serotyping were repeated in the post-

construction monitoring.

Ouwr results showed that total and fecal coliform concentrations were relatively high
throughout the entire study. The average fecal coliform counts in the canals of the town was
about three times as high as the river and exceeded the Class Il standard for fiesh and marine
water. We believe that the heavy rains associated with El Nifio have obscured the positive
effects on water quality brought about by the Town of Suwannee switching to a WWTP.
Certainly during the first few weeks of the post-construction sampling (prior to the frequent
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rains of December 1997 and January 1998), there was some indication that fecal coliform

levels were lower.

Salmonella serotyping identified 10 different serotypes of the approximately 2,700 known
serotypes within the genus of Salmonella. It was not possible, however, to correlate the
observed species with possible sources. The complexities of analyzing for Salmonella were
apparent as discrepancies were observed between the serotyping results and the pres-
ence/absence data. Consequently, the Salmonella results are presented as a qualitative
description of the general trends rather than a quantitative analysis. The general trends
observed duting the study were:

1. There were far more occutrences of Salmonella at the river stations than in the
canal stations.

2. Salmonella was always present at the upstream control station (Station 10) and
the main channel, downstream station (Station 8).

3. There were more occwrences of Salmomella during post-construction
monitoring in the canals than pre-construction (36.7 and 13.8 percent,
respectively).

4.  Pre- and post-construction occurrences of Salmonella were comparable in the
river.

5. There appeared to be a negative correlation between fecal coliform and
Salmonella, 1.e., as the amount of fecal coliform increased, the occurrence of

Salmonella decreased.

The goal of the study was to determine if installing a central wastewater treatment system in
the Town of Suwannee and closing all of the OSTDSs would help restore a viable
commercial oyster harvesting industry. Since the oyster harvesting was closed because of
Salmonella contamination, the question becomes “is the Town of Suwannee the source of
Salmonella, and if so, will the installation of a WWTP reduce or eliminate this source?” This
study indicates that the primary source of Salmonella is not the Town of Suwannee but rather

the Suwannee River upstream of the town. The upstream stations had higher occurrences of
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Salmonella than the canals of the town. Consequently, if input from the canals were totally

eliminated, there still would be a major source of Sa/monella to Suwannee Sound.

Since Salmonella was identified in the canals (although less frequently than in the river),
eliminating this source would help. The post-construction occurrences of Salmonella,
however, were higher than the pre-construction values even though the OSTDSs were closed
and no longer a potential source. We believe that the post-construction monitoring results
were distorted by the extensive rains resulting from El Nifio. These tains may have caused
the more frequent occurrences of Salmonella in the canals However, since the OSTDSs
were closed and not a possible souice of Salmonella, the extensive rains contributed
Salmonella from other sources. Consequently, it follows that installing the WWTP and
closing the OSTDSs did not reduce the Salmonella source and probably did not substantially

contribute to opening the oyster 1eefs for production.

Although it is unlikely that the WW TP will substantially reduce the soutce of Salmonella to
the oyster reefs, other positive effects are expected on water quality. The fecal coliform
concentrations in the canals were very high. There did appear to be improvement in these
values during the weekly sampling until the extensive rains began and masked the results.
Although the improvement resulting from the WWTP could not be documented during this
study, an extensive baseline database has been established that can readily be used for

comparison in subsequent years.
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1.0 INTRODUCTION

1.1 PROJECT HISTORY

A cooperative study by the Florida Department of Natural Resources (FDNR, now the
Florida Department of Environmental Protection [FDEP]), the Florida Department of
Agriculture and Consumer Services (FDACS), and the U.S. Food and Drug Administration
(FDA) in 1990 (Glatzer, 1990), investigated an incident of gastroenteritis in Florida during
the fall and winter of 1989-90. At least two of the cases were indicative of salmonellosis.
Samples of oysters from Louisiana and Florida wete analyzed for Salmoneilla. About
39 percent of the oysters tested positive for Saimonella; approximately 90 percent of these
oysters wete from Suwannee Sound and adjacent areas to the north and south—Hozseshoe
Beach and Cedar Key, respectively In addition, Salmonella was detected in water samples
taken above and below the Town of Suwannee. Othet possible sources identified by Glatzer
(1990) were the waterfow! and wildlife in the area. In May 1990 FDNR reclassified the
oyster areas of Suwannee Sound This reclassification included closure line changes and a

new management plan based on rainfall amount.

According to the Florida Department of Health and Rehabilitative Services (FDHRS, 1991),
now the Florida Department of Health (FDOH), the Town of Suwannee had a total of 717
onsite sewage and treatment disposal systems (OSTDSs). Of these, seven (i.e., <1 percent)
systems were considered adequate. The remaining 710 inadequate OSTDSs were identified
as one of the sources for fecal contamination of the oysters in Suwannee Sound and adjacent
areas. Because of the number of inadequate OSTDSs, plans were approved to construct a
central wastewater treatment plant (WWTP). The facility became operational in October
1997 and connections to the system began immediately. The OSTDSs were pumped out and
abandoned (filled with sand) at the same time each household was connected to the WWTP
system. By the end of November or mid-December 1997 all but about 50 of the OSTDSs
were closed. The remaining 50 OSTDSs were closed by March 1998. Instead of the 717
OSTDSs initially reported by FDHRS (1991), 850 OSTDSs were found; all were properly

abandoned.
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The hypothesis we proposed to test in this study was that, with the connection of the
residences of'the Town of Suwannee to a central WWTP and subsequent abandonment of
the OSTDSs, sewage contamination would decrease and, consequently, commercially viable
oyster harvesting in Suwannee Sound could be restored. In the following subsections, we
present a description of the study site (Subsection 1.2) and the overall goals and objectives

of this study (Subsection 1.3).

1.2 SITE DESCRIPTION

This study concentrated on the area surrounding the Town of Suwannee which is located
about 2 miles upstream on the Suwannee River in Dixie County. The study area extended
from the mouths of two of the major channels of the Suwannee River (Alligator Pass and
Wadley Pass) to a point about 4.5 miles upstream of the mouth of Alligator Pass
(Figure 1 2-1). The Suwannee River at this point is the boundary between Dixie and Levy

Counties in northwestern peninsular Florida.

Virtually all of this study took place within the lower Suwannee River Basin which
encompasses an area of about 1,600 square miles (mi’®) (Suwannee River Water Manage-
ment District [SRWMD], 1988); the entire Suwannee River drainage basin encompasses an
area of 10,050 mi®, of which 4,322 mi® lie within Florida (Heuberger and Quintana, 1997a).
Owr study area lies within the Coastal Swamp physiographic region. According to the
SRWMD (1988), this area consists of muds and silts that support marsh grasses. The area
transitions seaward from freshwater to brackish to saltwater marsh. SRWMD (1988)
characterized this area as a relatively low energy environment. Near the coast, the

topography is low and virtually featureless.

According to the SRWMD (1988), the lower Suwannee basin is characterized by humid,
subtropical summers with winters more characteristic of a southern temperate climate. The
annual average precipitation measured at Steinhatchee, located 30 miles northwest of the
Town of Suwannee, is 58.83 inches (based on 39 vears of data). The highest rainfall occurs
during the summer months of June through August and is frequently associated with

localized convectional thunderstorms (SRWMD, 1988). During the winter, rainfall is
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associated with the passage of weather fronts. These storms normally are more regional in
distribution and longer in duration (SRWMD, 1988). The period of lowest rainfall occurs
between October and November. According to the SRWMD (1988), the average
evapotranspiration rate for the area is 42 inches per year, i e., about 75 percent of the total

annual precipitation.

Contributions to the Suwannee River streamflow include runoff from rainfall (according to
the U.S. Geological Survey {USGS] [1997] to be 14.76 inches), the Santa Fe and
Withlacoochee Rivers, other tributaries, and numerous springs. According to the USGS
(1997), the median flow for the Suwannee River near Wilcox, Florida (about 25 miles
upstream of the Town of Suwannee), from Water Years (WY) 1931 through 1996, was
8,360 cubic feet per second (cfs); the annual mean flow during this period was 10,470 cfs.
These flows are somewhat lower than the flows expected at the mouth of the Suwannee
River since the drainage area of the Suwannee near Wilcox is 9,640 mi® (ie, about
85 percent of the total drainage basin). The lowest daily flow (2,960 cfs) occurred on
October 25, 1981; the highest daily flow (84,700 cfs) occurred on April 14, 1948 The mean
monthly flow for the Suwannee River (WY1993-1994} and monthly mean precipitation for
Steinhatchee are summarized in Figure 1.2-2. It is apparent from this figure that the months
of November and December are telatively dry with monthly rainfall <4 inches per month.
Mean monthly stteamflows on the Suwannee River near Wilcox are also at their lowest being
about 7,700 and 8,000 cfs, respectively, for these two months. November and December,
therefore, were considered to be the best months during which to conduct the sampling since

dilution by the Suwannee River would, in theory, be the lowest.

The Suwannee River in the vicinity of the Town of Suwannee is tidally influenced. The tides
are semidiurnal with a mean tide and tidal range of 1.8 and 2.4 feet (ft), respectively At
mean higher high water (MHHW), the tide rises to 3.4 ft. Water levels in the Suwannee
River near the Town of Suwannee are affected, not only by the tides, but also by river flow

and wind.
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The Suwannee River is designated as an Outstanding Florida Water. According to Hand et
al. (1994), the water quality is generally good in all reaches of the lower Suwannee River.
Hand er al (1994) identified several pollutant sources to the lower Suwannee River including
Occidental’s phosphorus mining operation, Gold Kist, Inc.’s poultry processing plant, as well
as other poultry facilities, dairies, and septic tanks. In addition, the Withlacoochee, a major
tributary to the Suwannee, receives effluent from several WW1Ps and a pulp mill in Georgia.
The Town of Suwannee has been identified by numerous authors (Hand ef o [1994], Glatzer
[1990] to name a few) as a source of pollution as a result of inadequate OSTDSs. The new
WWIP in the Town of Suwannee resulted in the closure of all septic tanks, with the treated

effluent being sprayed on land about 5 miles from the river.

1.3 GOALS AND OBJECTIVES

The goal of this project was to evaluate the potential for restoration of commercially viable
oyster harvesting in Suwannee Sound following the connection of the Town of Suwannee
toa WWTP. The specific objectives included:

®  Conduct a preliminary online literature search to identify and evaluate various
methods for detecting domestic sewage in receiving waters.

®  Prepare a plan of study (POS) and quality assurance project plan (QAPP) that
would lay out a sampling strategy to meet the goal of the project.

e  Conduct pre-construction (of the WWTP) field sampling that would: (1)
determine the optimum day of the week to sample, if any; (2) confirm that low
tide was the ideal worst-case time to sample; (3) evaluate the various methods
selected for detection of domestic sewage; and (4) quantify water quality
conditions in the Suwannee River in the vicinity of the Town of Suwannee
ptior to the construction of the WWTP and subsequent abandonment of the
OSTDSs.

®  Conduct post-construction sampling in order to deterrnine what changes, if any,
resulted from the Town of Suwannee converting from OSTDSs to the WWIP
with land disposal.
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®  Evaluate the field data and data from other soutces in light of the information
obtained from the ongoing online literature search and determine if there has

been any change in water quality and if the change is statistically significant.
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2.0 LITERATURE REVIEW

Online searches of scientific literature databases, library searches, and personal contacts were
made to assemble information to support this study. The first objective of the literature
collection task was to provide information to support the development of the POS. The other
objective of the literature review was to provide information to assist researchers in

interpreting the results of this study

The information collected from the online searches, libraries, and other sources were entered
into the free-form database askSam®. This database program is capable of handling large
quantities of textual information, automatic assignation of fields, comprehensive queries,
sorting, and reporting. Once the bibliographic data were entered into askSam®, queries were
made and reports produced for the researchers involved in this project. As additional
publications were located, these were added to the database so that it remained up-to-date

throughout the project.

The sources of information queried included:
Online Databases
®  Water Resources Abstracts.
®  (CAB Abstracts.
®  Pollution Abstracts.

e INSPEC.

®  Ei Compendex Plus,
e NTIS.

¢  Medline.

* Life Sciences Collection.

Agencies and Organizations
®  Tlorida Department of Health (FDOH).

®  Florida Department of Environmental Protection (FDEP)
®  Suwannee River Water Management District (SRWMD).
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¢  US Environmental Protection Agency (USEPA).

e  U.S Fish and Wildlife Service (USFWS).

&  U.S Geological Survey (USGS).

®  National Oceanic and Atmospheric Administration's (NOAA's) National
Climatic Data Center (NCDC).

® NOAA’s National Data Buoy Center (NDBC).

®  University of Florida (UF).

®  [ibrary system of Florida's universities.

2.1 OTHER STUDIES OF SEWAGE TREATMENT PROBLEMS

Over 400 literature citations were recorded into the database. The following are a few
examples of studies that provide relevant information to this project. Miller (1992) studied
the migration of OSTDS effluent in the Northern Midlands area of Palm Beach County,
Florida, where the topography is flat, the soils are poorly drained, and near-surface marl
layers retard rainfall infiltration and cause frequent flooding. Although this study was not
conducted on the coast, the water quality data presented provide an indication of how far
pollutants from OSTDS effluent (in this study, nutrients) can migrate. Miller (1992) found
that in shallow wells at distances of 24 and 38 ft from the outlet of the OSTDS, the total
Kjeldahl nitrogen (TKN) decreased from 4.2 milligrams per liter as nitrogen (mg/L-N) at 24
ft from the source to 3.30 mg/L-N at 38 ft from the source (the TKN concentration at the
outlet of the OSTDS was not reported). Because of the anoxic conditions in the ground
water, nitrate nitrogen was at or just below the method detection limit of 0,02 mg/L-N. The
background concentrations of TKN and nitrate nitrogen obtained from a well upgradient of
the OSTDS were 043 and <0.02 mg/L-N, respectively. Consequently, there was
approximately a ten-fold increase in TKN 24-ft downgradient of the source compared to the
upgradient value. Two other OSTDS sites showed similar concentrations of TKN and nitrate
nitrogen. These results indicate that TKIN concentrations in ground water are elevated in the
vicinity of an OSTDS and that this TKIN can migrate (with only minimal attenuation) over

distances comparable to those that exist in the Town of Suwannee.
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LaPointe and Clark (1992) studied nutrient inputs from OSTDSs in the Florida Keys and the
resulting coastal eutrophication. According to LaPointe and Clark (1992), approximately
65 percent of the domestic wastewater in the Florida Keys is disposed of via some 30,000
OSTDSs. The leachate from these OSIDSs increase the nutrient concentrations in the
underlying limestone. The release of this nutrient rich water is enhanced by tides and rainfall
thereby enhancing coastal eutrophication. LaPointe and Clark (1992) reported total nitrate
concentrations >0.8 micromoles (M) in the canal systems and nearshore seagrass meadows
off the Florida Keys. They also stated that the percentage of total nittogen available as
dissolved inorganic nitrogen (18 percent), relative to dissolved organic nitrogen and
particulate nitrogen (50 and 31 percent, respectively), was highest in the canal and seagrass
systems and lowest offshore in the patch and bank reef where dissolved inorganic nitrogen
was only 8 percent of the total nitrogen. These data suggest that there is a rapid biological

uptake of dissolved inorganic nitrogen in the canals and seagrass beds.

LaPointe and Clark (1992) also reported that dissolved oxygen (DO) concentrations, in
particular early morning concentrations, correlated significantly and negatively with nutrient
concentrations in the canais and seagrass beds. In fact, lower and often hypoxic conditions

(DO <2.5 mg/L) were observed.

LaPointe and Clark (1992) conclude that human activities, in particular, OSTDSs enrich
ground waters with nutrients which in turn enrich the nearshore coastal waters. This leads

to algal blooms and low DO concentrations which degrade water quality and marine habitat,

Unlike Miller (1992) and LaPointe and Clark (1992) who studied nonmicrobiological
contamination, Weiskel et al (1996) studied microbiological contamination in a coastal
embayment (Buttermilk Bay, Cape Cod, Massachuseits) where the most likely sources of
fecal bacterial contamination were OSTDSs, domestic animals, and wildlife According to
Weiskel ef al (1996), direct fecal coliform inputs to the bay occurred primarily in winter and
from waterfowl, which accounted for 33 x 10" fecal coliforms per year (67 percent of the
total annual loading). Although OSTDSs were the single largest source of fecal coliform in

the watershed (460 x 10" fecal coliforms per year), they only contribute a minute fraction
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(<0.006 33 x 10" fecal coliforms per year or <0.01 percent) of the annual input to the bay
due to attenuation during subsurface transport. Swrface water flows, on the other hand,
contributed 12 x 10'* fecal coliforms per year (24 percent of the annual input to the bay), all
from animal sources according to Weiskel ez al. (1996). They also reported that wet-weather
tflows associated with short-duration rain events had a disproportionately high impact on
nearshore fecal coliform levels. Other sources of fecal coliform included shoreline deposits
of decaying vegetation (6 percent of annual input) and subtidal sediment resuspension

(<3 percent of annual input).

In their conclusions, Weiskel et al. (1996) states that . . .

“On-site septic systems are a demonstrated source of fecal bacteria to coastal
waters in low-lying, fine-grained geologic settings where saturated soils
enhance bacterial survival and breakout of effluent at the land surface is
common . .. However, in permeable, moderate-relief settings like Cape Cod
fthe location of that study], where depths to the water table are great and low-
moisture, well-aerated conditions prevail above the water table, septic systems
do not appear to be a significant source of fecal bacteria to coastal waters ”
The preceding conclusion implies that, in an area similar to that of the Town of Suwannee,
where OSTDSs lie in saturated soils, they should be considered as significant sources of

fecal bacteria.

Pommepuy et al (1992) studied the die-off rates of Escherichia coli and Salmonella in the
waters off France (the English Channel and the Mediterranean Sea) Pommepuy ef al (1992)
investigated the apparent mortality or T90, i €., time needed for 90 percent of bacteria to be
unable to cultivate) for Escherichia coli and Salmonella in sediments and water. They
repott, based on their experiments and the work of others, that the T90 for Escherichia coli

varies from 6 to 20 days and that Salmonelia can survive for several weeks in sediments.

Again from their work and others, Pommepuy et al. (1992) report that the survival of
Escherichia coli and Salmonella in the water column is affected by a number of factors
including the quantity of organic matter {as nutrients or osmoprotectors in saltwater), the

intensity of light at depth in the water column, and the water tempetature. According to
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Pommepuy ef al. (1992), the greater the quantity of organic matter in the water the greater
the probability that more nutrients and osmoprotectors are available to nourish the bacteria
and protect them from osmotic shock resulting from dehydration In addition, higher
concentrations of organic matter generally equate with higher turbidity which protects the
bacteria from the lethal effects of sunlight. Pommepuy ef al. (1992) reported that, according
to Rhodes and Kator (1988), Salmonella spp. populations exhibited less mortality and stress
than did Escherichia coli at low temperatures (<10 °C),

Pommepuy ef al. (1992) concluded . . .

“The behavior of fecal bacteria is closely dependent on the environment’s
water or sediment quality. In coastal areas, fecal bacteria and pathogenic
bacteria [such] as Salmonella, are able to find necessary elements for life:
nutrients and osmotic compounds enable them to endure high salinity. On the
other hand, suspended matter drastically impairs the visual clarity of water
and therefore, by light scattering, protects bacteria from a bactericidal sunlight
effect.

On Mediterranean coasts, oligotrophic water and high solar radiation due to
the climate greatly diminish the survival time of fecal bacteria in surface
water: T90 are very short (<2 hours) at the surface; but in deep waters, in the
same region, where the wastewaters plume is trapped under the thermocline,
the T90 could be longer (several tens of hours).

In the English Channel, waters and sediments are rich in organic matter; in
addition the cloudy system and high turbidity significantly increase fecal
bacterial swrvival: T90 may be very long, from several fens to several
hundreds of hours.”

The preceding discussions indicate that OSTDS effluent can be transported via ground water
over distances comparable to the distances found in the Town of Suwannee between OSTDS
drainfields and open water. Moreover, given unsuitable geohydrologic conditions, OSTDSs
can become a significant source of fecal bacteria as well as nutrients. Weiskel ef al (1996),
however, report that other sources of fecal bacteria must be considered including those from
direct inputs such as water fowl and indirect inputs from surface water. Finally, fecal
bacteria, given the suitable environmental conditions (such as high organic matter and,

consequently, high turbidity), can survive for up to hundreds of howrs in the estuarine

enviromment.
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In the following subsection, we review some of the studies that have been conducted to date

on the Suwannee River Estuary.

2.2 PREVIOUS SUWANNEE RIVER STUDIES

Of the earlier studies identified of the Suwannee River and Estuary, few, if any, examined
the occurrence of Salmonella. Coffin (1982), provided time series plots (from 1971 to 1981)
for various inorganic water chemistry parameters for the Suwannee River near Wilcox,
Florida. Ofthese parameters, nitrate nitrogen was the most relevant. Coffin (1982) reported
nitrate nitrogen concentrations that ranged between 002 and 090 mg/L-N; the mean
concentration appeared to be about 0 3 mg/L-N. The Coffin (1982) report did not, however,

include any microbiological data.

Hu {1983}, on the other hand, did concentrate on microbiclogy in the Suwannee Estuary;
however, Salmonella was not one of the targeted genera. Hu (1983) investigated other
pathogens and reported that . . . “Pseudomonas aeruginosa [isolated at all six stations during
all three sampling events}, Edwardsiella tarda, Aeromonas hydrophila, Chromobacter ium
sp., and Vibrio parahaemolyticus were found frequently in the estuary.” Hu (1983) noted
that the highest total coliform counts were observed at Station 5 and Station 6. Hu’s (1983)
Station 5 was located in the main channel of the Suwannee River about 2 mile upstream of
the Town of Suwannee; Station 6 was located in a dredged canal in the center of a newly
developed housing area containing septic tanks in the Town of Suwannee. All samples were
collected at low tide. The highest total coliform concentrations in water at Stations 5 and 6,
respectively, were 15 and 43 most probable number per 100 milliliters (MPN/100 mL). The
total coliform concentrations in sediments at Stations 5 and 6 were 93 and 23 most probable
number per gram (M.E’N/g).‘ Hu (1983) concluded that the results of his study . . . “indicate
that a number of opportunistic pathogens are found in the Suwannee River estuary and,
therefore, it would be virtually impossible to harvest seafoods from these areas which would
be free of all pathogens.”

Wolfe and Wolfe (1985) presented the results of a relatively comprehensive water quality
investigation of the Suwannee River Estuary. The data, collected by the SRWMD, were

13 G-PRI98 5/SUWANE WPD—063098



obtained from stations located throughout Suwannee Sound and up to 4.5 miles upstream on
the Suwannee River and all of East Pass, The emphasis of Wolfe and Wolfe (1985) was on
correlating various parameters with either river stage or salinity. They did not report any

microbiological data.

Like Wolfe and Wolfe (1985), Fellers (1993) also summarized SRWMD water quality data
collected between February 1989 and January 1992; however, these data were collected
exclusively from the Suwannee River (i.e., not Suwannee Sound). Three of these stations
fell within our study area These stations were Station 275 located about 3 miles upstream
of the Town of Suwannee, Station 305 located below the Town of Suwannee in West Pass
immediately before Wadley Pass and Alligator Pass, and Station 410 located in East Pass
about 1.5 miles upstream of the Gulf of Mexico. The median concentrations of those

parameters most relevant to this study are summarized in Table 2.2-1

Table 2.2-1. Median Values for Water Quality Data Collected by SRWMD

Parameter Station 275  Station 305  Station 410

Conductivity (mhos/cm) 304 500 440
Salinity (%o) 00 0.5 4.0
Hydrogen lon Activity (pH) 7.7 7.6 7.5
Dissolved Oxygen (mg/L) 6.6 58 6.0
Water Temperature (°C) 222 22.7 25.0
Secchi Transparency (m) 2.0 1.0 14
Total Kjeldah! Nitrogen (mg/L-N) 026 0.50 0.49
Total Nitrate + Nitrite Nitrogen (mg/1-N) 0.505 0.375 0.460
Total Coliform (MPN/100 mL) 80 R0 90
Fecal Coliform (MPN/100 mL) 10 30 20

wmhos/cm micromhos per centimeter

%60 parts per thousand

mg/L milligrams per liter

°C degrees Celsius

m meters

mg/L-N milligrams per liter as nitrogen

MPN/100 mL most probable number per 100 milliliters

Sources: Fellers, 1993; ECT, 1998.
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These data indicate that fecal coliform was higher at Station 305 located downstream of the

Town of Suwannee. No other microbiological data were summarized in Fellers (1993).

Perhaps the publications most germane to this project are: (1) the Special Study of Incidence
of Salmonellg in Suwannee Sound, October 23 - November 8, 1990 prepared by FDNR,
FDACS, and the FDA in 1990 (Glatzer, editor, 1990); (2) a Special Study of Incidence of
Salmaonella in Suwannee Sound, October 1997 (Heuberger and Quintana, 1997a); and (3) the
Comprehensive Shellfish Harvesting Area Survey of Suwannee Sound Dixie and Levy
Counties, Florida prepared by Heuberger and Quintana (1997b). The earlier report by
Glatzer (1990), reported that Salmonella was detected in water samples taken above and
below the Town of Suwannee. According to this study, the occuirence of Salmonella
increased in the town, as did the level of pollution indicators suggesting that the Town of
Suwannee was at least one of the sources of Salmonella. A report titled the Suwannee River
Floodplain Onsite Sewage Disposal System Inventory, prepared by FDHRS (1991)
concluded that within the Town of Suwannee, as of December 29, 1990, only seven of the
717 OSTDSs inspected complied with onsite system regulation in effect in 1990. It should
be noted that this inventory was conducted in a period of relative drought which means that

the worst-case scenario was not observed.

Glatzer (1990) reported that eight of the ten oyster sampling stations in Suwannee Sound
tested positive for Salmonella. Concentrations as high as 40 Salmonella per 100 grams of
tissue were observed. They also reported that there did not appear to be a correlation
between fecal coliform indicators and Salmonella in the oyster tissue or the overlying water.
Glatzer (1990) did report that there was a slight tendency for higher Salmonella recovery in
areas with higher fecal coliform levels. Glatzer (1990) concluded that the “source[s] of
contamination in the area include: the Suwannee River, the town of Suwannee, and large

numbers of watetfowl and wildlife ”
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FDEP conducted a special sampling program for Salmonella during October 14, 1997, Ten
stations representing proposed “Conditionally Approved” and “Conditionally Restricted”
classification areas (Figure 2 2-1) were sampled; samples were not collected in the Suwannee
River Water samples were collected from all 10 stations; oyster samples were collected
from four stations. The results of the FDEP study done by Heuberger and Quintana (1997a)
are compared with the results of the Glatzer {1990) study in Table 2.2-2

Table 2.2-2. Comparison of 1990 and 1997 Salmonella Study Results
Presence (@)/Absence (Q) of Salmonella

1997 Study 1990 Study
Station Water Oysters Water Qusters
214 O
222 o 0 ) °
224 o
229 0
231 O O O ®
237 O O O . J
238 O ® O
247 O
401 O O
420 © ° °

Blanks indicate not sampled.
Sources: Glatzer, 1990; Heuberger and Quintana, 1997a.

The data presented in Table 2 2-2 shows that Salmonella was not detected at any station in
1997; however, it should be pointed out that the 1997 data represent a single sampling event
that took place on October 14, 1997, whereas the 1990 data are based on samples collected
during 11 sampling events conducted from October 23 through November 8, 1990 (Glatzer,
1990).
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Heuberger and Quintana (1997b) discussed microbiological (fecal and total coliform) and
other water qualify data from 51 stations located in the lower Suwannee River and Suwannee
Sound collected by FDEP during 192 sampling events conducted from January 1989 through
September 1997. Heuberger and Quintana {1997a), using ANOVA, evaluated the
relationship between fecal coliform and tidal stage. According to their analysis, fecal
coliform levels were highest from low ebb tide to high flood and significantly different fiom
high flood to low ebb. They also 1eported significant correlations between fecal coliform and
rainfall and river stage (the latter 1 day prior to sampling) measured at Manatee Springs State
Park near Chiefland, Florida.
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3.0 STUDY DESIGN
3.1 SAMPLING PROGRAM
The field data collection task of this study was divided into two distinct phases that, in
theory, differed only in the time during which they were conducted. These phases were:
1. A pre-consttuction monitoring program designed to establish baseline
conditions during a 2-month period prior to construction.
2. A post-construction monitoring program that duplicated as closely as practical

the pre-construction monitoring to assess the effects of the WWTP.

3.1.1 SAMPLING SCHEDULE AND FREQUENCY

The pre- and post-construction sampling were linked to the completion date for the Town of
Suwannee's WWTP and abandonment of the town's OSTDSs—originally scheduled for
August 15,1997, The OSTDS abandonment was delayed, and the actual abandonment of
the OSTDSs extended beyond November 1997 which resulted in some modifications of the
study design. These modifications are summarized in Subsection 3 2; details of these

modifications are discussed in the appropriate sections of this report.

The post-construction sampling had to be conducted long enough after construction to ensure
that there were no residual effects fiom the recently abandoned OSTDSs. According to
Sherman (personal communication, 1996), the surficial aquifer conductivities were expected
to be high because much of the Town of Suwannee is built on fill placed directly over
cypress trees felled in the 1950s. We conservatively assumed that hydraulic conductivity is
on the order of about 5 feet per day (fi/day); therefore, even with tidal influence, most of the
residual effluent would be flushed out within 4 weeks. Post-construction sampling,
therefore, should have begun in December 1997 (because of the late completion date);
however, in an effort to keep as many factors constant as possible between pre- and post-
constiuction sampling, post-construction sampling commenced at the beginning of
November 1997 so that we could compare identical sampling periods. To compensate for
the late completion date and to ensure that any residual effects from the OSTDSs were

absent, the sampling was extended an additional month, i.e , until the end of January 1998.
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In addition to construction-related scheduling considerations, we also attempted to coordinate
field sampling with the tides, ramfall, river flow, water temperature, and FDEP's sampling

program being conducted in Suwannee Sound.

By sampling dwing the same months (November and December of 1996 and 1997), we
attempted to sample when rainfall, streamflow, and air and water temperatures should have
been similar. Monthly streamflow for the Suwannee River near Wilcox, Florida, (based on
63 years of data [USGS, 1996]), and monthly precipitation at Steinhatchee, Florida (based
on 39 years of data [NCDC, 1996]), were presented in Figure 1.2-2 The stream flow data,
represented as a series of line graphs, depict the mean monthly flow and the maximum and
minimum monthly flow (with the year of occurrence indicated). Mean monthly precipitation
is represented by the histogram in Figure 1 2-2. Our intention was to conduct the sampling
during a period of relatively low flow on the Suwannee River so that the upstream effects of
the river would not overwhelm the data collected in the vicinity of the Town of Suwannee.
According to the data presented in Figure 1 2-2, historically, the mean monthly stream flow
in the Suwannee River (near Wilcox) is <9,000 cfs during the months of October, November,
December, June and July. As will be seen in subsequent sections of this report, streamflow

was not comparable during the pre- and post-construction sampling.

One other event that had to be factored into the sampling schedule was the dredging that was
conducted in the canals. This dredging, financed by the Federal Emergency Management
Agency (FEMA), was in response to 1996°s storm of the century which was blamed for the
partial filling in of many canals in the Town of Suwannee. Sampling in recently dredged
canals could distort the results, consequently, the dredging schedule was modified to

accommodate our sampling schedule.

An initial, intensive daily sampling effort was conducted for 7 days during the pre-
construction sampling to evaluate daily variability to determine the best day of the week for
subsequent sampling. The results of this survey, presented in Subsection 4.4, did not
indicate any identifiable daily pattern throughout the week. Therefore, we elected to conduct

the weekly sampling every Monday.
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It was during this week of intensive sampling that we conducted sampling over a complete
tidal cycle with sampling every 2 to 3 hours during the tidal cycle (1efer to Subsection 4.4).
Because of boat problems, the last phase of the tidal cycle sampling (maximum ebb tide) was
not completed. We believed that it was very important that sampling was conducted at
about the same tidal phase. With this in mind, we always attempted to sample during the
period roughly 2 hours before to 2 hows after low tide. The tidal cycle sampling confirmed
that the time near low tide was indeed the best time to sample because the water flowing out
of the canals was more representative of water resident in the canals. Sampling at high tide
would have resulted in resident water being diluted by incoming tidal water from the

Suwannee River

Following the intensive 7-day survey, seven weekly sampling events were conducted during
the pre-construction sampling. As discussed above, during the weekly sampling events,

sampling was conducted every Monday during low tide.

For the post-construction sampling, Environmental Consulting & Technology, Inc. (ECT),
and FDOH decided that it was not necessary to repeat either the tidal cycle or daily sampling.
Therefore, we elected to conduct only the weekly sarpling, again every Monday at low tide,
but to extend the sampling for another month, i.e., through January 1998, to ensure that no

residual effects remained following abandonment of the OSTDSs.

3.1.2 SAMPLING STATION LOCATIONS

Ten water quality locations (including one ground water station and one control station) were
sampled during the field survey. The locations of these stations are shown in Figure 3.1-1.
A shallow monitoring well (Station 1) was installed on a fypical plot of land downgradient
from an OSTDS to provide a ground water sample. The control surface water station
(Station 10) was located 2 miles upstream of the Town of Suwannee and upstream of the
maximum tidal excursion on the Suwannee River under median flow and maximum
astronomical tide height conditions. The remaining surface water stations were located in

the canals of the Town of Suwannee (Stations 2, 3, 4, 5, and 6) and in the major passes of the
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Suwannee River delta, namely—East Pass (Station 9), Alligator Pass (Station 8), and Wadley
Pass (Station 7).

3.1.3 SAMPLING PARAMETERS

The primary parameters examined at all 10 locations during the intensive daily and tidal
cycle sampling and the weekly sampling were fecal coliform, Salmonella (presence and
absence only), total nitrtate + nitrite, and TKN, as well as temperature, conductivity, pH, DO,
and oxidation-reduction potential (ORP) which was measured iz sitz. In addition to these
parameters, during the intensive daily and tidal cycle sampling during the pre-construction
study, five stations were selected for sampling coprostanol and epicoprostanol (one of these
five stations was the ground water well [Station 1]). Coprostanol, and its epimer—epi-
coprostanol, are fecal sterols indicative of mammalian (and some seabird) waste (T akada ef
al., 1994). Because these fecal sterols have an affinity for organic matter, total organic
carbon (TOC) and total suspended solids (ISS) were analyzed to aid in the interpretation of

the fecal sterol results and to normalize the data for variations in TOC and TSS.

In addition to coprostanol and epicoprostanol, linear alkylbenzenes (LABs) were considered.
LABs are associated with laundry detergents and, consequently, with domestic sewage.
Eganhouse ef al {198%), however, reported LAB concentrations ranging from 150 to
7,300 micrograms per liter («g/L), whereas coprostanol was present at levels approximately
one order of magnitude higher suggesting that coprostanol would be present in considerably
higher concentrations. The majority of the literature reviewed to date favors coprostanol

analysis. Consequently, coprostanol analysis was incorporated into our study plan.

Well after sampling had commenced, we did receive a paper titled Discriminant Analysis of
Antibiotic Resistance Patterns in Fecal Streptococci, a Method to Differentiate Humarn and
Animal Sources of Fecal Pollution in Natural Waters (Wiggins, 1996). According to
Wiggins (1996), using five antibiotics, he was able to correctly identify 74 percent of the
isolates into one of six possible sources (beef, chicken, dairy, human, turkey, or wild).
Ninety-two percent of the human isolates were correctly identified Wiggins (1996)

concluded that this discriminant analysis holds promise as a method to determine the sources
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of fecal pollution in natural waters. Although too late to be included in this study, this

method should be evaluated for any further studies similar to ours.

One other method that should perhaps be investigated in futwre studies was that suggested
by Dr. John Paul of the University of South Florida (personal communication, March 6,
1998). According to Paul (1998), he is working with coliphages (bacteriophages specific to
Escherichia coli) to identify the host of the Escherichia coli. According to Paul (1998), there
are four types of coliphages: Type 1 is associated with bovine species, Types 2 and 3 with
humans, and Type 4 with birds. He also suggested that it might be possible to seed efiluent
from septic tanks with a bacteriophage (a special strain from Hawaii) to use as a tracer. He
said that a similar approach was used in the Florida Keys where bacteriophages were found

in surface waters in as little as 10 hours after their introduction into the OSTDS via the toilet.

The sampling parameters for each type of field event for both pre- and post-construction

sampling are summarized in Table 3.1-1.

Table 3.1-1. Sampling Event Parameter Summary

Number of Stations per Parameter per Event*®

Parameter Intensive Daily Tidal Cycle Weekly
Total Coliform 10 10 10
Fecal Coliform 10 10 10
Salmonella 10 10 10
Total Nitrate + Nitrite 10 10 10
Total Kjeldahl Nitrogen 10 10 10
Coprostanof and Epicoprostanott 5 5 -
Total Organic Carbon? 5 5 -
Total Suspended Solidsf 5 5 ——-
Temperature 10 10 10
Conductivity 10 10 10
pH 10 10 10
Disselved Oxygen 10 10 10

* Includes pre- and post-construction sampling but does not include equipment blanks or field duplicates

which were collected according to the project QAPP.
i) Pre-construction sampling only.

Source: ECT, 1998
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Modifications to the original sampling plan and detailed descriptions of the field and

analytical methods are discussed in Subsections 3.2 and 3 3, respectively,

3.2 STUDY MODIFICATIONS

Although several of the study modifications have already been alluded to in the preceding

discussion, we will summarize all program modifications in this section.

Because the majority of the septic tanks were not abandoned until the end of November
1997, ECT and FDOH personnel decided to extend the weekly sampling by one month to the
end of January 1998 to ensure that the residual effects of the OSTDSs had dissipated. This
extension was possible because we had determined that there was no further need for daily
or tidal cycle sampling since we had already determined that the period just before low tide
was the optimal (worst case) time to sample and that there were no observable daily

variations

Another modification also made the schedule extension possible. This was the deletion of
the expensive coprostanol analysis and the associated analyses for ISS and TOC from the
program. The coprostanol analysis of the pre-construction samples revealed that virtually
all of the results were below the method detection limit (MDL). Asaresult, ECT and FDOH
personnel decided to delete coprostanol analysis from the post-construction sampling and
transfer the remaining funds to extend the sampling schedule and conduct Salmonella
serotyping. Serotyping is a method used to identify individual species (serotypes) of
Salmonella which can help determine the distribution and possible sources of Salmonella in

the area. Serotyping is discussed in detail later.

Because the coprostanol results were unsuitable as an indicator of domestic sewage, we
elected to perform Salmonelia serotyping on selected post-construction samples. Prior to
making this decision, a reconnaissance field sampling trip was conducted in August 1997 to:
(1) confirm the existence of Salmonella and (2) determine if there might be any consistent

pattern with respect to serotypes and location in the Suwannee River. The data, discussed
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in Subsection 3.3.3, were sufficiently encouraging for the study team to plan Salmonella

serotyping for as many post-construction samples as possible in an effort to determine

possible sources for Salmonella.

3.3 SAMPLING AND ANALYTICAL METHODS

3.3.1 FIELD SAMPLING PROCEDURES

The field sampling procedures followed by ECT were those described in FDEP's (formerly
the Florida Department of Environmental Regulation's [FDER's]) Standard Operating
Procedures for Laboratory Operations and Sample Collection Activities (FDER, 1992).

Water temperature, specific conductivity, pH, DO, and ORP were measured in sifu with a

Hydrolab Surveyor II® . In addition, ttansparency was measured in sifu with a Secchi disk.

Given the geometry of the finger canals, river channel, and tidal flows, we expected the water
to be mixed vertically above the saltwater wedge of the Suwannee Estuary. A surface
sample, therefore, was considered representative of conditions at depth—at least in the area
of interest above the saltwater wedge, if one existed. Consequently, all water samples, with
the exception of the ground water sample, consisted of a surface grab sample. The sample
container served as the sampling device which eliminated the need for an intermediate
sampler that would require field decontamination (discouraged by FDEP), and expensive,

sterile devices for microbiological and organic sampling at depth.

The sample containers for total nitrate + nitrite, TKN, 1SS, TOC, and extractable organics
(ie., coprostanol and epicoprostanol) were rinsed three times with sample water, per FDEP's
standard operating procedures (SOPs), and filled with sample. The total nitrate + nitrite,
TSS, and extractable organics sample containers were labeled and placed in an ice chest with
wet ice to keep the samples at 4 degrees Celsius (°C). The TOC and TXN samples were
acidified to pH <2 with sulfuric acid and placed in an ice chest to keep the samples at 4°C.

The sterile Whirlpak® containers used for coliform samples were not rinsed; the Cubi-

tainers® used to collect the Salmornella samples were rinsed three times.  Extreme care was
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exercised by the field team to ensure that they did not contact any internal surface of any of
the sample containers. The field team members wore disposable, unpowdered, latex gloves
for sampling; these gloves were replaced at each new location. Pursuant to FDEP's SOPs,
the sampling team collected the organic samples (coprostanol and epicoprostanol), then the
microbiological samples, and finally, the inorganics. Given ow interest in determining if
there was vertical stratification, we elected to conduct the in situ measurements prior to the

water sampling.

Surface water, as previously stated, was collected as a swiface grab sample following the
procedures described in Section 4.2.3 of FDEP's SOPs; the single ground water sample,
however, was collected with an intermediate device, i.e., a bailer. Since the bailer was
dedicated to the well and left inside of the well between samplings, field decontamination
or the use of pre-cleaned bailers was not necessary. The well was purged per FDEP's SOPs.
The bailer was carefully filled and rinsed prior to sampling as a result of the purging process.
The samples were collected in the following order:

1.  Extractable organics.

2. Microbiological samples.

3. Inorganics (total nitrate + nitrite, TKN, TSS, and TOC).

Field quality control (QC) samples included duplicate samples (10 percent of total samples)
and precleaned field equipment blanks (5 percent) For this study, precleaned equipment was
defined as either the bailer (for Station 1) or the pre-cleaned sampling containers for each of
the surface water stations. The station selected for duplicate sample and the precleaned
equipment blank were randomly selected by the field team leader. The Hydrolab
Surveyor [I® was calibrated at the beginning and end of each sampling day. Laboratory QC

was according to each laboratory's CompQAP and FDEP's requirements.
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3.3.2 ANALYTICAL METHODS

3.3.2.1 Inorganic and Organic Water Quality Analyses

As stated above, water temperature, specific conductivity, pH, DO, and ORP were measured
in situ with a Hydrolab Surveyor [I®. The depth of the individual readings was determined
by the graduations on the Hydrolab® cable. Secchi disk transparency was read directly from
the graduated line attached to the Secchi disk Analytical methods used for water quality

samples are summarized in Table 3.3-1.

Table 3.3-1 Inorganic and Organic Water Quality Laboratory Methods

Analyte Method
Total Nitrate + Nitrite EPA 3532
Total Kjeldahl Nitrogen EPA 3512
Total Suspended Solids EPA 160.2
Total Organic Carbon EPA 4151
Coprostanol/Epicopros:tanol after Sherblom and Eganhouse (1991)

Source: ECT, 1998.

The microbiology analytical methods are discussed in the following subsection.

3.3.2.2 Microbiological Water Quality Analyses

Total Coliform and Fecal Coliform Determination

A 5-tube, 3-dilution fermentation technique was used in the determination of both total and
fecal coliform with results reported in terms of the Most Probable Number (MPN) of
organisms present and was taken from the Standard Methods for the Examination of Water
and Wastewater, 18th Edition (APHA et al , 1992). The MPN represents an estimate of the

mean density of coliforms in the analyzed sample.
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Total Coliform

There were two phases for the MPN determination of total coliform. The first was the
presumptive phase which employed Lauryl Tryptose broth (LTB) and the second was the
confirmation phase which used Brilliant Green Lactose Bile broth (BG).

Presumptive Phase—There were three rows of five tubes in this technique The first row of
tubes were filled with 10 milliliters {mL} of double strength (2X) LTB, while the remaining
two rows were filled with 10 mL of single strength (1X) LTB. Each LTB tube had an inner,
inverted Durham tube which detected the presence of gas production. From the collected
Suwannee River water sample, 10 mL of water sample was added to each of the five 2X
tubes in the first row. To the second row of five tubes (1X) 1 mL of water sample was
added, and to the third row of five tubes (1X) 0.1 mL of water sample was added. All tubes
were then incubated at 35°C for 48 hours after which all tubes were then examined for gas
formation Gas was produced if the inner, inverted Durham tube had gas present. This result
represented a positive presumptive reaction. All positive tubes were then submitted for the

confirmation phase.

Confirmation Phase— From each positive presumptive LTB tube, 0.5 ml was transferred
to a corresponding tube containing 10 mL of BG, also with an inner, inverted Durham tube.
The inoculated BG tubes were then incubated at 33 °C for 24 hours. After incubation, all BG
tubes were examined for gas formation by checking the inner, inverted Durham tube. Again,
gas production represented a positive confirmation reaction. The number of positive tubes
per row was recorded and resulting three-number code was checked against a MPN table to

determine the Most Probable Number of total coliforms present.

Fecal Coliform

Elevated temperatures are used to separate organisms of the coliform group into those of
fecal origin and those derived from nonfecal sources (APHA e al , 1992) . A single medium
of A-1 can be used in a direct test, thus eliminating the presumptive-confirmation phases

used for total coliform MPN determination. The fecal coliform MPN also used a 5-tube,
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3-dilution format except that the medium used was A-1 double strength (2X) in the first row
of five tubes and single strength (1X) concentration in the remaining two rows of five. All
A-1 tubes had inner, inverted Durham tubes which allowed for checking of gas formation.
The A-1 tubes were serially- inoculated as above for total coliform. Inoculated A-1 tubes
were first incubated at 35 °C for 3 hours after which time the tubes were transferred to a
water bath at 44 .5 °C and incubated for an additional 21 howrs. After appropriate incubation,
A-1 tubes were then examined for gas formation. Gas production was a positive reaction and

indicated coliforms of fecal origin (from intestines of warm-blooded animals).

Isolation and Identification Procedure for Salmonelia

At present, there is no standardized method for the isolation of Salmonella fiom water
(APHA, ef al , 1992). The procedure outlined here is a compilation and modification of
several widely used and accepted procedwres desciibed in APHA er al (1992), the
Bacteriological Analvtical Manual, 8th Edition (FDA, 1995), and the Microbiology
Laboratory Guidebook, 3rd Edition (USDA/ESIS, 1998).

Concentration

It is usually necessary to examine a relatively large sample to isolate pathogenic organisms.
This is due to the fact that these organisms are present in much smaller numbers than
coliforms in the environment (APHA ef al , 1992). The concentration technique used for this
project was based on membrane filtration. One liter of river water sample was filtered
through a sterile 0 45-micrometer (um) pore/47-millimeter (mm) diameter membrane filter.
The membrane was then aseptically placed into a sterile WhiriPak® bag and 100 mL of
sterile 0.1-percent peptone water (PW) added. The bag containing the membrane and PW
was then stomached for 1 minute to agitate and loosen any bacteria adhering to the
membrane. An additional 125 mL of sterile 0 1-percent PW was then added to the bag and
the resulting mixture incubated at 35°C for 24 hours. This procedure was replicated for each

sample analyzed.
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Selective Enrichment and Growth

Selective enrichment of the concentrated sample was necessary to suppress nonpathogenic
bacteria and promote growth of Salmonella organisms. Since no single enrichment medium
allows for optimal growth of Salmonella, two selective enrichment media were used in
paraliel for maximum Salmonella recovery. The two selective media employed were: (1)
Selenite Cystine (SC) broth, and (2) Tetrathionate (I'T) broth. For each sample, 0.5 mL of
the concentration mix was transferred into two tubes with one fube containing 10 mL of SC
broth and the second tube containing 10 mL of TT broth. The SC broth tube was then
incubated at 35°C for 24 howrs and the 1T broth tube incubated at 42°C for the same
24 hows. The higher temperatuz'e of 42°C for enrichment enhanced the isolation of many
salmonellae while reducing competing organisms. There are certain Salmonella serotypes,
however, that will not grow at this elevated temperature and thus, the lower incubation

temperature of 35°C was selected.

There are several solid mediums that can be used for the isolation of Salmonella; these can
be classified into those that: (1} contain bile salts or sodium desoxycholate as inhibitors, such
as xylose lysine desoxycholate agar (XLD), or (2) contain brilliant green dye, such as
brilliant green sulfa agar (BGS) (APHA ef al, 1992). A third type of media also was
chosen—double modified lysine iron agar (DMLIA) (Journal of Food Protection, May 1988,
Volume 51, No. 5, pp. 391-396), which would offer little inhibition and would provide a

good growth medium to bacterial organisms.

After the 24-hour incubation period of the SC and TT broths was complete, one tri-plate
containing all three selective agars (XLD, BGS, and DMLIA) was streaked using a sterile
loop for each enrichment broth and these tri-plates were then incubated at 35°C for 24 hours.
At the end of tri-plate incubation period, each agar type on the tri-plate was examined for
typical Salmonella growth. Typical Salmonella colonies examined for were as follows: (1)
XLD - pink colonies with or without black centers (FDA, 1995), (2) BGS - smooth, pink and
opaque colonies with edge surrounded by a red color, and (3) DMLIA - Purple colonies with

or without black centers (USDA/FSIS, 1998).
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A well-isolated, suspect Salmonella colony from each agar type was then picked with a
sterile inoculating needle and a slant tube containing Triple Sugar Iron agar (ISI) was
inoculated by stabbing its butt once and streaking the slant. Without flaming, a second slant
tube containing Lysine Iron agar (LIA) was inoculated by stabbing its butt twice and then
streaking the slant (FDA, 1995). A third tube, containing Tryptic Soy broth (TSB), also was.
inoculated so that the suspect Salmonella colony would be grown in suspension. All TS,
LIA and TSB tubes were then incubated at 35°C for 24 hours. Both TSI and LIA slants were
capped loosely to maintain aerobic conditions and to prevent excessive hydrogen sulfide

(H.S) production.

Identification

After slant tube incubation, both TSI and LIA slant tubes were then analyzed with 1egards
to Table 3 3-2:

Table 3.3-2. Salmonella Identification

Triple Sugar Iron Agar Lysine Iron Agar Polyvalent

Butt Slant H,S Butt H,S O H Disposition
Y R + P + + + Salmonella
Y R + P + + - B&MT
Y R + P + - + B&MT
Y R - P - B&MT
Y R - Y - + + B&MT
Y R - Y - - - Discard
Y R + Y +/- Discard
Y Y - Y/P - Discard
Y Y + P + B&MT

NC NC Discard

Y=Yellow (acidic); R=Red (alkaline); P=Purple (alkaiine); B&MT=Biochemica! and Motility Tests;
NC=No Change in color from uninoculated medium. H,S=black color; with or without gas

Depending on TSI and LIA slant results, the suspect colony was either (1) discarded, or (2)

a serological polyvalent somatic (O) and polyvalent flageilar (H) test was conducted as

follows:
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1. For polyvalent somatic (O) testing, one drop of 0.85-percent saline was placed
on a clean, sterile slide. A sterile inoculating loop was used to collect a sample
of culture from the LIA slant tube and then suspended in the saline ;:Irop.‘ One
drop of Salmorella O (A-I and VI) anti-serum (Difco, catalog No. 2264-47-2)
was then added. The slide was then rocked gently back and forth to mix the
saline-culture suspension and the poly O anti-serum. Aggiutination, appearing
as tiny granules, was taken as a positive reaction

2.  For polyvalent flagellar (H) testing, SO0 microliters (uI.) of Formalyzed saline
and 500 uL poly H ( A-Z) anti-serum (Difco, catalog No. 2406-47-1) were
dispensed into a stetile test tube. From the TSB tube, 1 mL of the culture broth
was added to the Formalyzed saline-poly H prepared tube. The tube was then
mixed, capped and placed in a 50°C water bath for 2 hours. At the end of 2
hours, the tube was examined to see if agglutination took place. Agglutination

was positive if a cloudy lump had appeared at the bottom of the tube.

Only those suspect cultures which clearly tested positive for both polyvalent somatic (O) and
polyvalent flagellar (H) were then identified as Salmonella. The remaining suspect colonies,
now dependent upon the polyvalent testing, were either discarded, or subjected to

biochemical and motility testing (FDA, 1995).

Biochemical testing was done using the bioMérieux Vitek API 20E (catalog No. 20179) test
strip for gram negative bacteria. The test strip has twenty capsules with each capsule
containing a specific biochemical substrate incorporated into it and either a dye {phenol red
or bromothymol blue) or iron salts as indicators for negative or positive reactions to the
substrate. To run the bioMérieux Vitek API 20E biochemical test strip, a sterile inoculating
loop was used to collect a sample of culture from the TSB tube and then streaked onto a
MacConkey agar plate. All MacConkey agar plates were then incubated at 35°C for
24 hours. Upon completion of MacConkey plate incubation, the plates were examined for
typical Salmonella growth which would appear transparent and colotless, sometimes with

a dark center. A sterile wooden applicator stick was then used to select a well-isolated
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suspect Salmonella colony. The applicator stick was immersed into a test tube containing
5 mL of sterile 0.85-percent saline and gently agitated so as to inoculate the saline. The tube
part of each capsule on the AP1 20E biochemical test strip was then filled with the saline
inoculated solution using a sterile Pasteur pipet. All API 20E biochemical test strips were
incubated at 35°C for 24 hows and then 1ead for either negative or positive results. The
resulting indicator code, based on negative or positive biochemical reaction, was then
matched to a API 20E biochemical analytical profile index (Analytab Product, 9th Edition).

The code would either indicate Salmonella or some other gram negative bacteria.

Motility testing was done ﬁsing a Motility test medium (semisolid) as described in the FDA
BAM.

Serotype Determination

Confirmed Salmonelia was streaked on Heart Infusion (HI) agar plates (Difco, catalog No.
(0044-17-9) from the LIA tube. The HI plates were incubated at 35 °C for 24 hours and then
stored at 3-5°C for holding until all Suwannee River water samples had been collected and
analyzed. Upon completion of all sample analysis, all stored Salmonella cultures were re-
struck on HI plates again to prepare fresh cultures. From the re-struck HI plates, a well-
isolated Salmonella colony was picked and transferred to a slant tube containing Hi agar.
Heart infusion slant tubes were incubated at 35 °C for 24 hours. After incubation, all HI
slant tubes were place in biohazard mailers and shipped overnight to the U.S. Department
of Agriculture, National Veterinary Services Laboratory (P O. Box 844, Ames Iowa, 50010)
for serotyping Serotyping typically took about 1.5 weeks with the results being mailed back

to our laboratory.

3.4 SUPPLEMENTAL DATA
In addition to the data collected by ECT in the field, we also obtained data from a number
of other sources, either to augment our data or to aid in interpreting the data collected. A

brief description of these data and their sources are discussed below.
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Predicted tide data were obtained from the program Tides & Currents® These tidal data
were extracted at S-minute intervals and imported into the spreadsheet Quattro Pro® for
subsequent plotting. Station sampling times were plotted on graphs of the predicted tide data
to confirm that sampling occurred near low tide. USGS collects stage data in the Suwannee
Estuary; however, the system is not fully operational, therefore, we cannot compare predicted

tides with actual tides which are heavily influenced by the local wind.

Additional water quality data were obtained from the SRWMD. The SRWMD collects data
monthly from a number of stations located in the Suwannee River Estuary. These data
include the same in situ measurements made by ECT, as well as various analyses including
color, solids, alkalinity, organic carbon, nutrients, major cations and anions, chlorophyll,
coliform, and fecal streptococci. These data were obtained from the SRWMD for the months
during which the pre- and post-construction sampling was conducted. In addition to these
water quality data, we also obtained water quality data from FDEP. FDEP’s data included
near-surface and near-bottom water temperature, salinity, and DO measured in sifu. In
addition, FDEP collected pH, twrbidity, and fecal coliform data. Several of FDEP’s stations
were collocated with our stations. In theory, this permitted us to compare our data with
FDEP’s data; however, often FDEP did not collect data on the same day, or if they did, the
data were not collected during the same stage of the tide. Therefore, any comparisons of the

two data sets should be used cautiously.

In addition to water quality data, streamflow data were obtained from the USGS in
Tallahassee. USGS provided streamflow data for the Suwannee River at Branford and near
Wilcox (Station #s 02320500 and 02323500, respectively) and the Santa Fe River near Fort
White (Station #02322500). These data were provided in the form of daily mean values for
the months during which we conducted our pre- and post-construction sampling. We used
the streamflow data for the Suwannee River near Wilcox in our interpretation of the study

results.

Daily precipitation and maximum and minimum air temperature data were obtained from the

NOAA National Weather Service’s Steinhatchee Station through NCDC. In addition to these
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data, we also downloaded hourly meteorological data from NDBC’s world-wide web site.
These data (air temperature, atmospheric pressure, and windspeed and direction) were
collected by NDBC’s C-MAN (Coastal-Marine Automated Network) stations located on
cither side of Suwannee at Cedar Key (Station #CDRF1) and Keaton Beach (Station
#KTNF1), Florida.

Daily water use data for the Town of Suwannee during the pre- and post-construction

sampling periods was obtained from the Suwannee Water and Sewer District. These data

were collected to determine if any particular day of the week might be best for sampling.
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4.0 RESULTS AND DISCUSSION

4.1 RAINFALL. STREAMFIL.OW, AND WATER USE

Precipitation data for the pre- and post-construction periods were obtained from NCDC
(1997a and 1997b and 1998, respectively) for Steinhatchee, Florida. The daily rainfall, as
well as the mean daily streamflow on the Suwannee River near Wilcox, Florida, during the
pre- and post-construction sampling periods are shown in Figwe 4.1-1. Rainfall was
matkedly different between the pre- and post-construction sampling periods. The total
rainfall in November and December 1996 was 8 07 inches; in November and December
1997, the total was 11 44 inches (142 percent of the 1996 total). Another 9.42 inches fell
during January 1998. The frequency, in addition to the quantity of rain, differed between the
two sampling periods. In the months of November and December, there were 13 days of rain
and 28 days in 1996 and 1997, respectively. During the pre-construction sampling period,
63 percent of the rain that fell in November and December 1996, fell in only 2 days
(December 7 and 8). Rain storms of this magnitude only occurred in January 1998 of the
post-construction sampling period. We attribute the differences between the two sampling
periods to one of the strongest El Nifios on record which occurred during the winter of

1997-98.

The difference in the rainfall during the pre- and post-construction sampling periods was also
reflected in markedly different streamflow on the Suwannee River measured near Wilcox,
Florida. The median flow during the pre- and post-construction sampling periods was 7,860
and 14,800 cfs, respectively; the maximum for each period was 11,000 and 22,700 cfs,
respectively. November 1997 streamflows actually started out lower than in November
1996, however, within a week, the 1997-98 streamflow on the Suwannee River swrpassed the
flows observed during 1996, and these flows remained high for the duration of the study.
This observation is best demonstiated in Figure 4.1-2 which shows the streamflow during
the pre- and post-construction sampling periods. Because sampling was not conducted for
a third month (January 1997) during the pre-construction sampling period, the flow data for
January wete not included in this figure. The statistics for the months of November and

December (based on WY 1931-1994) are presented in the box in Figure 4.1-2. During the
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pre-construction sampling period, streamflow near Wilcox was very close to the overall
monthly mean value of 7,548 and 7,972 cfs for November and December. The streamflows
measured during the post-construction period rapidly approached the maxima reported for

November and December.

A comparison of the daily water use for the Town of Suwannee during the pre- and post-
construction sampling periods is presented in Figure 4 1-3. Although mean water use was
fairly constant for the pre- and post-construction sampling periods (111,600 and 108,700,
respectively), the pre-construction sampling period revealed more day-to-day variability. A

peak centered around Thanksgiving consistently appeared during both sampling periods.

4.2 WATER QUALITY

The discussion of water quality will primarily concentrate on the data collected by our study

team, however, when appropriate, data collected by others will be included in the discussion.

4.2.1 IN SITU PARAMETERS

The data measured in situ with the Hydrolab Surveyor II® and the Secchi disk during the
pre- and post-construction periods are included in Appendix A. At the surface water stations
(Stations 2 through 10) and in water depths over 2 meters, measurements were made near-
surface, mid-depth, and near-bottom. It should be noted that the tidal cycle, daily, and
weekly water quality data tables include only the near-surface in situ measurements. The
following discussion primarily focuses on the differences in the near-surface values measured

at the surface water stations.

There were only relatively minor differences in water temperature, conductivity, pH, and DO
between canal and river stations. Evidence of a salt wedge was never observed during the
post—constniction sampling petiod when flows on the Suwannee River were high. During
pre-construction sampling, especially during the flood tide of the tidal cycle sampling, a salt
wedge was observed at Station 7 where the surface salinity was 11.29 parts per thousand (%o)
and bottom salinity was 17.18 %o, and at Station 8 where the salinity ranged from 2.61 to
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8.99 %o from surface to bottom. Occasionally salt water was observed in the canals during
the pre-construction sampling period, however, the salinity never exceeded 5.45 %o, which

occurred at Station 2 on November 8, 1996

In addition to examining for salt water intrusion, the in sifu data was used to examine vertical
temperature gradients A large temperature gradient would indicate vertical stratification. The
temperature difference between the surface and bottom (see Appendix A) was generally less
than 0.1°C, which suggests the water column is well mixed. That absence of thermal

stratification further supports using surface water sampling for the water quality program.

4.2.2 NUTRIENTS

Weekly water quality data are tabulated in Appendix B. Samples were collected for total
nitrate + nitrite nitrogen and for total Kjeldahl nitrogen (the sum of organic and ammonia
nittogen). Pre- and post-construction total nitrate + nitrite concentrations are summarized
in Figure 4 2-1. The most notable observation from this figure was that pre-construction
total nitrate + nitrite mean concentrations were nearly five times higher than the post-
construction mean concentrations (0.75 and 0.15 mg/L-N, respectively). The fact that
median river flows were nearly twice as high during the post-construction period suggests
that dilution was, in part, responsible for the differences in the total nitrate + nitrite
concentrations. Dilution alone, however, does not explain the difference. Given that the
difference between pre- and post-construction total nitrate + nitrite concentration was
generally the same for the canals and the river stations (including the control station) implies
that this difference was not the result of the Town of Suwannee converting from OSTDSs
to the WWTP.

A close examination of Figure 4.2-1 reveals that the nitrate + nitrite concentrations in the
canals (shaded area of the histogram) were somewhat lower than the river stations during
both the pre- and post-construction periods. This observation is more apparent in
Figure 4 2-2 which shows the pre- and post-construction mean concentration of total nitrate

+ nitrite in the canal and river stations by sampling event. As in Figure 4.2-1, the pre-
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construction concentrations are on the order of five times higher than the post-constiuction

concentrations (for the 8 comparable weeks).

Post-construction total Kjeldabl nitrogen (TKN) concentrations, as shown in Figure 4 2-3,
on the other hand, were nearly twice as high as the pre-construction concentrations. The one
surface water station that differed was canal Station 4 which was located far back in a dead
end area of the Town of Suwannee’s canal system. Nonetheless, post-construction TKN
concentrations were still higher at this station. A histogram of the mean TKN concentrations
for the canal and river stations plotted against sampling event reflects these same trends

(Figure 4.2-4). -

The high TKN values are probably the result of high organic nitrogen from runoff during the
extensive rainfall resulting from the El Nifio event which approximately doubled the river

flow from the previous year

The results from the ground water sample near the septic tank drainfield (Station 1) indicated
a significant reduction in nitrate + nitrite values. The preconstruction values averaged 1.88
mg/L-N and the post-construction values were reduced to an average of 0.12 mg/L-N, a 15-
fold reduction. The average TKN was aiso reduced from an average of 7 44 mg/L-N to 3.76
mg/L-N. It was apparent that the septic tank drainfield was the major source for nitrogen in
the ground water and the statistics suggest that closure of the septic tank reduced the nitrogen
levels in the ground water; however, the data presented in Figure 4.2-5 for Station 1 are less

conclusive.

4.2.3 COPROSTANOL

As stated earlier, coprostanol and its epimer, epicoptostanol, proved to be unsuitable as an
indicator of fecal material. Of the 46 samples analyzed for coprostanol, only two samples
were above the MDL of 0.01 micrograms per gram of total suspended solids (ug/g TSS),
The two coprostanol hits were at Station 4 on November 9, 1996 (0 01 ng/g TSS) and
Station 2 on November 11, 1996 (0.03 ug/g TSS). Both of these values are very close to the
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MDIL.. Epicoprostanol was detected twice—once at Station 4 on November 12, 1996
{0.15 ug/g TSS) and once at Station 7 on November 12, 1996 (0.01 ng/g TSS). Based on
our observations regarding coprostanol and epicoprostano! and after re-examining the
literature, we have concluded that coprostanol and its epimer may be suitable for tracing fecal
coliform but probably fiom a point source rather than nonpoint sources such as OSTDSs

where the TSS values are expected to be relatively high.

Numerous researchers have successfully measured coprostanol in sediments, however,
Bartlett (1987) has reported that coprostano! concentrations have remained unchanged in
sediments for periods as long as 54 days. This observation places some limitations on using
coprostanol as a fecal indicator in sediments, especially if the intent is to determine recent

changes in fecal contamination.

4.3 MICROBIOLOGY

Three sets of microbiological data were examined for this project. As discussed previously,
the initial, pre-construction sampling was conducted between November 6, 1996 and
December 30, 1996. During this time, 10 stations were analyzed over 17 sampling events
consisting of three tidal cycle events, seven daily events, and seven weekly events. The three

tidal cycle sampling events on November 11, 1996, were designated Group I through III.

During August 1997, we conducted a reconnaissance level sampling in order to: (1)
determine the extent of Salmonella presence farther upstream on the Suwannee River and
(2) evaluate viability and utility of Salmonella serotyping in an effort to identify potential
sources of Salmonella and determine whether or not serotyping should be incorporated into
the post-construction sampling. Salmonella serotyping was not employed during the pre-
construction sampling; however, upon review of the resuits obtained from this sampling
event, we decided that Salmonella serotyping would be conducted for the post-construction

evaluation portion of this project.
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The post-construction sampling was conducted from November 10, 1997 to January 26,
1998. The post-construction evaluation investigated the same 10 stations. The difference
between the pre- and post-construction evaluations was that the post-construction evaluation
covered 12 weekly sampling events and it was extended an extra month (through January
1998). Unlike the pre-construction analyses, the post-construction analyses also included the

isolation and identification of Salmonella colonies.

Each data set consists of two microbial analyses. One analysis examines total and fecal
coliform MPN levels present, expressed as MPN per 100 mL; the second analysis focuses
on the presence or absence of Salmonella. As previously mentioned, the pre-construction
evaluation data shows only the presence or absence of Salmonella for each station analyzed.
The August 7, 1997, reconnaissance and the post-construction data include, not only the
presence o1 absence of Salmonella, but also the Salmonella serotype for each station. In the
following subsections, we summarize our observations regarding microbiological results
concentrating on the data from the weekly sampling events for the pre- and post-construction
sampling periods. Tidal cycle and daily sampling events and the results of the August 1997

reconnaissance sampling are discussed separately in Subsection 4.4 (Special Sampling).

4.3.1 COLIFORM

Tabulations of weekly coliform (and other water quality data) for the pre- and post-
construction periods are included in tables in Appendix B These tables include basic
statistics (mean, maximum, minimum, and standard deviation) for these water quality data.
All coliform data for the pre-construction and post-construction sampling periods are

included in the tables of Appendix C.

Figure 4.3-1 compares the geometric mean coliform counts of each of the nine surface water
stations (canal stations 2 through 6 and river stations 7 through 10) for the pre- and post-
construction weekly sampling events (n = 8 and 12, respectively). The stations are arranged
on the x-axis in ascending order by distance downstream from Station 10 (control station).
It is apparent from the histogram that the fecal coliform geometric means for the canal

stations (shaded area) are higher than the river stations by at least a factor of two during both
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the pre- and post-construction periods suggesting that the Town of Suwannee is a major
source of fecal coliform. The pre- and post-construction geometric mean fecal coliform
values in the canals were all above 180 MPN/100 mlL. The highest fecal coliform
concentrations were in excess of 1,600 MPN/100 mL. Upstream of the Town of Suwannee
(Stations 9 and 10), the geometric mean fecal coliform values for an individual measurement
on the river were never above 100 MPN/100 ml., however, occasionally high coliform values
(up to 920 MPN/100 mL) were observed. The geometric mean fecal coliform values at
the downstream river stations were higher than the upstream stations indicating that the
Town of Suwannee does impact the downstream water quality. This impact was particularly
notable at Station 7 (Wadley Pass) which is out of the mainstream of the Suwannee River
and, apparently, more under the influence of the water issuing from the canals in the Town
of Suwannee. The geometric mean fecal coliform values at Station 7 were higher than those

at Station 8 (Alligator Pass) during the pre- and post-construction periods.

The comparison of the fecal coliform values by station shows that geometric means were
higher during post-construction for at least 4 of the 9 stations However, an examination of
geometric mean values of all stations plotted versus weekly sampling event (Figure 4 .3-2)
reveals that for at least the second through the fifth weeks, the post-construction means (of
all stations) were less than the pre-construction geometric mean values. The precipitation
data presented in Figure 4 1-1 may, in part, explain why the post-construction fecal coliform
concentrations were lower during this period. It is apparent from Figure 4.1-1 that weeks 2
through 5 were relatively dry during the post-construction sampling. Up until week 5,
conditions were nearly comparable with respect to rainfall, although streamflow was
somewhat elevated. During the pre-construction sampling, the days just before the week 5
sampling were the wettest of the two months, nonetheless, the geometric mean fecal coliform
value for all surface water stations was still greater than the post-construction value. We
surmise that, until the full effects of El Nifio were felt, the results indicate that fecal coliform

had indeed decreased from pre- to post-construction sampling in the canals.

However, this cannot necessarily be attributed to the positive affects of the WW TP because

there was a comparable reduction in the control (river) stations. It appears that other
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influences such as rainfall and river flow were the primary factors controlling the fecal
coliform counts, and any beneficial effects of the WWTP were masked by the extremely high

rainfall that occurred during the post-construction monitoring period.

Station 1, the only ground water sampling station, had the lowest geometric mean fecal
coliform values during pre-construction and post-construction (36 and 2 MPN/100 mL,
respectively) even though, during the pre-construction periods, fecal coliform counts in
excess of 1,600 MPN/100 mL were observed. During the post-construction sampling period,
fecal coliform never exceeded 5 MPN/100 mL. This latter result indicates that there was a
change in ground water quality from pre- to post-construction with a reduction in fecal
coliform following the closure of the OSTDS. This is clearly demonstrated by the data

presented in Figure 4.3-3.

One last observation that can be made by examining the tables in Appendix C is that,
generally, total coliform and fecal coliform values were nearly identical. This means that

virtually all of the coliform in the Suwannee River and canal system is fecal in origin.

4.3.2 SALMONELLA
All of the pre- and post-construction Salmonella data (presence/absence and serotypes) are

included in Appendix C.

The fact that Salmonella was always present at the control station (Station 10), well above
any influence from the Town of Suwannee was arguably the most remarkable finding of
this study. Figure 4.3-4 indicates that Sa/monella was present 100 percent of the time
at Stations 10 and 8 (Alligator Pass) during the pre- and post-construction sampling periods.
Salmonella also was present at Station 9 (East Pass) 80 percent of the time. Salmonella
occurred at Station 7, located in Wadley Pass outside of the mainstrearn Suwannee River,

33 percent of the time during post-construction and never during the pre-construction period.
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The occurrence of Salmonella in the canal stations (Stations 2 through 6) was more variable.
During the pre-construction period, Salmonella was only observed at Stations 5 and 6
(38 percent of the time for each station). Salmonella was observed at all canal stations
during the post-construction period (Figure 4 3-4). The percent occurrence in the canal
stations (shaded portion of Figure 4.3-4) ranged from 8 percent at Station 2 to 67 percent at
Station 6. Although it is possible that the higher river flows during the post-construction
period could have increased the occurrence of Salmonella at those canal stations located in
the mouths of the canals, this explanation is less plausible at Station 4, located far back in
a dead end portion of one of the canals. Figure 4.3-5 shows the same Salmonella data plotted

versus week for the pre- and post-constiuction sampling periods.

During the reconnaissance conducted in August 1997, the following Salmonelia serotypes
were isolated and identified: S gaminara, S hartford, S. inverness, S. javiana, S. muenchen,
S. rubislaw, and § tallahassee. This is consistent with findings in the study conducted
jointly by FDNR, FDACS, and the F DA entitled “Special Study of Incidence of Salmonella
in Suwanrnee Sound, Florida” (Glatzer, 1990). In that cooperative study, 14 different
serotypes were identified at various locations around Suwannee Sound With the exceptions
of serotypes S javiana and S rubislaw, all serotypes isolated during our study were

identified in the earlier 1990 cooperative study.

During the post-construction sampling, the serotypes S allandale, S montevideo, and the
possible S. arizonae subspecies wete identified, in addition to the serotypes identified during
August 1997 reconnaissance. The possible S. arizonae serotype was isolated from Station 8
during three different sampling events. In each case, Salmonella identification was
accomplished using the API 20E biochemical reaction method which yielded a BPIC of 7-
504-542 with “excellent” identification for the isolation. According to the API 20E
biochemical analytical profile index, this code matched Salmonella - subgenus 3, of which
S arizonae is classified. It is our conclusion that sample numbers 30A, 32B, and 36A in

Appendix C, Table 8 are Salmonelia serotype S. arizonae.

57 G-PRI98 S/SUWANE WPD--063098



£Cr

Environmental Consuiting & Technology, Inc

Salmonelia by Week
Canal Stations
River Stations

- Pre-construction % Post-construction

[
| 1
R B
o o

i
t
R
[w]
[T3) o~

“
=
Q
[+3]

PERCENT OCCURRENCE OF SALMONELLA FOR
CANAL AND RIVER STATIONS BY WEEK

FIGURE 4.3-5.
Source: ECT, 1898

(%) @ausLNoQ) e|loUCW|ES

94} 80UBLINDDQ B|joUCWIES




The Salmorella serotypes identified in the Town of Suwannee’s canals were S hartford, S
muenchen, S. javiana, S rubislaw, and S. inverness. Main channel Suwannee River
Salmonella serotypes identified were: S aliandale, S arizonae, S gaminara, S hartford, S
inverness, S javiana, S. montevideo, S. rubislaw, and S tallahassee. Salmonella rubislaw,

however, was only found in the Suwannee River downstream of the Town of Suwannee.

As with the aforementioned cooperative study (Glatzer, 1990), the most consistent
Salmonella isolations occuired in the Suwannee River (Stations 8, 9, and 10). The canals
off the Suwannee River (Stations 5 and 6) also showed moderate rates of Salmonella
isolation. All other stations sampled showed sporadic isolations of Salmonella. Salmorella
was never isolated from Station 1 (ground water) during either the pre or post-construction
sampling. Main channel Suwannee River Salmonella serotypes identified during this study,
which matched main channel serotypes of the 1990 study, included S allandale, S hartford,
S inverness, S muenchen, and S. tallahassee Both studies also identified the presence of
Salmonella serotypes S. gaminara and S. montevideo. The post-construction evaluation,
unlike the 1990 study, also identified Salmonella serotypes S. arizonae, S. javiana, and S.
rubislaw. Conversely, there were several Salmonella serotypes isolated during the 1990
study (Glatzer, 1990) that were not isolated during the post-construction evaluation. These
included S daytona, S. typhimurium, S braenderup, S paratyphi B, and S aqua.

The process of analyzing for Salmonella proved to be complicated and somewhat of an art.
On several of the samples, the biochemical testing indicated the presence of Salmonella, but
subsequent serotyping indicated the colonies were not Salmonella. For consistency with the
pre-construction sampling (when serotyping was not conducted), a positive biochemical
result was recorded as a positive Salmornella reading even if the subsequent serotyping results
indicated no Salmonella. Consequently, the data might be somewhat biased in reporting
Salmonella when it is not present. Of the 120 colonies submitted for serotyping, eight tested
to be “not Salmonella” Two colonies were submitted from each positive Salmonella sample
for testing. For three of the samples, both colonies were negative for Salmonella, and for two
of the samples, one colony was negative and one was Salmorella. This accounts for the eight

negative serotyping results.
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These discrepancies were described to illustrate the complexities in analyzing for
Salmonella. Consequently, the results should be used to identify trends rather than a

quantitative treatment.

4.4 SPECIAL SAMPLING

The special sampling included the August 1997 reconnaissance to evaluate the viability of
Salmonella serotyping (discussed above) and the tidal cycle and daily sampling that was
conducted during the pre-construction sampling period. The latter two special sampling

types are discussed below.

Tidal cycle sampling was conducted to confirm that the period just before low tide was the
optimum time to sample the worst case conditions. The results of the tidal cycle sampling

are tabulated in Appendix D. A summary of key observations is included here.

Tidal cycle sampling was conducted at low, flood, and high tide. A maximum ebb tide
sampling was not conducted because of a problem with the boat motor. The results of the
tidal cycle sampling are summarized in Figure 4 4-1. It is apparent from this figure that the
tidal stage had little influence on the geometric mean fecal coliform concentrations of the
river stations; however, the difference in fecal coliform levels for the canal stations is
pronounced. The data in Figure 44-1 show that the geometric mean fecal coliform
concentrations in the canals ranged from a maximum of about 525 MPN/100 mL at low tide
to a minimum of 75 MPN/100 mL at flood tide. Fecal coliform levels began to increase
again at high tide. The resuits of the tidal cycle sampling confirmed that low tide was the
optimal time to sample to assure the samples are most representative of resident canal water

with minimal dilution from incoming water from the river.
The results of the daily sampling conducted during the pre-construction sampling period are

presented in Figure 4 4-1. This figure presents the geometric mean fecal coliform levels for

the canal and river stations plotted for each day of the week.
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The highest values in the canals occurred on Friday, Saturday, and Monday. There were no
other obvious daily variances in the other water quality parameters except that nitrate-nitrite
was typically higher on Monday or Tuesday. Because of these small differences and because

of logistical considerations, the weekly sampling was conducted on Monday.

In addition to special sampling, we conducted some additional analyses of some of the data.
The data presented in Figure 4.4-2 compares Salmonella occurrence with geometric mean
fecal coliform. Because Salmonella was essentially always present or always absent in
various stations during the preconstraction peried, it is difficult to identify any definite
trends. Data collected during the post-construction sampling, however, do seem to show a
negative correlation (1> = 0 3868), i e., as Salmonella occurrence increases, fecal coliform

decreases.

We also compared our fecal coliform data with the data coliected by FDEP (Figure 4.4-3).
The correlation coefficient of t* = 0.3031 indicate some positive correlation; however, it is
not as strong as one might hope. We attribute this weak correlation to the fact that, although
FDEP collected their sample on the same day, they did not necessarily collect the sample at
the same stage of the tide. As we have seen in Figure 4.4-1, this can be important,

particularly with the canal stations.

62 G-PRJ98 5/SUWANE WPD--063008




M—

100%‘%
90% + -
80% -+

50%
40% -

30% +

Salmonella (% occurrence)

20% }

100/0 S

0%

700/0-_ TN S
60% 1 -

Fecal Coliform vs Salmonella
Pre-construction

10 9 8

N

: 7 i 413 2 s
] —a —eo——9o—& | | | 1

100%

50 100 150 200 250 300 350 400 450 500
Geo. Mean Fecal Coliform (MPN/100 mL)

Post-construction
10&8

90%
80%
70%
60%
50%

30%

Salmonella (% occurrence)

20%

0%

| 03868

/o

i i i j i i i i

1 1 1 T T T i T

50 100 1580 200 250 300 350 400 450 500
Geo. Mean Fecal Coliform (MPN/100 mL)

FIGURE 4 4-2.

COMPARISON OF GEOMETRIC MEAN FECAL ‘:-c 7'

:COLIFORM CONCENTRATION WITH SALMONELLA

‘OCCURRENCE
‘Source: ECT, 1998.

Environmental Consulting & Technology, inc.

63




¥9

——————— —_—

FIGURE 4.4-3.

Source: ECT, 1998, FDEP, 1998.

1600

4400

Fecal Coliform Comparison
(Pre- and Post-Construction)

1 200 __ ............. , ................... O ,

FDEP Data

-
Q
o
o
v

BO0 -

2 = 0.3031

ECT Data

i
0 200 400 600 800 1000 1200 1400 1600 1800

REGRESSION ANALYSIS AND COMPARISON OF ECT AND FDEP FECAL COLIFORM DATA
(SAMPLES COLLECTED ON SAME DAY BUT NOT NECESSARILY AT SAME TIDAL STAGE)

=Cr

Environmental Consulting & Technology, Inc.




5.0 SUMMARY AND CONCLUSIONS

5.1 SUMMARY

Pre- and post-construction water quality is summarized in Table 5.1-1. We believe that El
Nifio has obscured the positive effects on water quality brought about by the Town of
Suwannee swiiching to a WWTP. Certainly during the first few weeks of the post-
construction sampling (prior to the frequent rains of December 1997 and Januvary 1998), there

was some indication that fecal coliform levels were lower

A comparison of the values in Table 5.1-1 shows that overall the geometric mean fecal
coliform increased at most stations as did the occurence of Salmonella. Similarly, TKN
increased at every station. Total nitrate + nitrite nitrogen decreased by a factor of five at the
canal stations. However, there was a comparable decrease at the control station and the other

river stations such that the improvement could not be attributed to the WWTP.

Total and fecal coliform MPN levels weie relatively high throughout the entire study.
Coliform contamination of the Suwannee River is of fecal origin both above and below the
Town of Suwannee. Station 5 in the canals had the highest average of fecal coliform MPN
levels while Station 1 (ground water well) had the lowest. The average fecal coliform counts
in the canals was about three times as high as the river and exceeded the Class III standard

for fresh and marine water of 800 MPN/100 mL on any one day of the month.

Salmonella was always present in the Suwannee River and was found occasionally in the
canals of the Town of Suwannee. Salmonelln isolations occurred more frequently and
consistently from the main channel of the river than fiom its canals and locations around the
town itself. As shown by this study and the 1990 cooperative effort, the isolation and
identification of Salmonella frmh the Suwannee River is high. As yet, no point sources of

Salmonella have been identified.
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Table 5.1-1. Weekly Mean Surface Water Quality Data Relative to Distance Downstream

99

Geometric Mean Salmonella Mean Mean Total
Distance Fecal Coliform Qccurrence Total Kjeldahi Nitrogen  Nitrate+Nitrite Nitrogen
Station Downstream (MPN/100 mL) (%) (mg/L-N) (mg/L-N)
No. (feet) Pre-Const. Post-Const, Pre-Const, Post-Const.  Pre-Const. Post-Const.  Pre-Const. Post-Const.
10 0 52 79 100% 100% 0.37 0.66 0.894 0.163
] 4400 85 86 100% 83% 0.36 0.66 0.889 0.164
6 11200 353 199 38% 67% 0.39 0.65 0.664 0.136
4 11200 231 264 0% 42% 0.61 0.74 0.571 0.084
5 12550 373 413 38% 50% 0.34 0.65 0.791 0.149
2 13500 302 393 0% 8% 0.37 g.70 0.803 0.141
3 13850 270 184 0% 17% 0.36 0.62 0.807 0.155
8 21650 112 79 100% 100% 0.44 0.68 0.864 0.183
7 22850 146 103 0% 33% 0.39 0.66 0.8592 0.163

Noate: The 1996 daily and tidal cycle data were excluded.

Source: ECT, 1998,
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Salmoneila serotyping identified 10 different serotypes of the approximately 2,700 known
serotypes within the genus Salmonella. It was not possible to correlate the observed species
with possible sources. The complexities of analyzing for Salmonella were apparent as
discrepancies were observed between the serotyping results and the presence/absence data.
Consequently, the Salmonella results are presented as a qualitative description of the general
trends rather than a quantitative analysis. The general trends observed during the study are:

1. There were far more occurrences of Salmonella at the river stations than in the
canal stations

2. The upstream control station (Station 10} always had Salmornella.

3. There were more occurrences of Salmonella during post-construction
monitoring in the canals than pre-construction (13.8 percent tested positive for
pre-construction, and 36.7 percent tested positive during the post-construction
sampling).

4. The pre- and post-construction occurrences of Salmonella were comparable in
the 1iver.

5. There appeared to be a negative correlation between fecal coliform and
Salmoneila. In other words, as the amount of fecal coliform increased, the

occurrences of Salmonella decreased

5.2 CONCLUSIONS

The goal of the study was to determine if installing a central wastewater treatment system in
the Town of Suwannee and closing all of the OSTDSs would help restore a viable
commercial oyster harvesting industry Since the oyster harvesting was closed because of
Salmonella contamination, the question becomes “is the Town of Suwannee the source of
Salmonella, and if so, will the installation of a WW TP reduce or eliminate this source?” It
appears that for this study site, the Town of Suwannee is not the primary sowce of
Salmonella, but rather the Suwannee River upstream of the town The upstream stations had
higher occurrences of Salmonella than the canals of the town. Consequently, if input from
the canals were totaily eliminated, there still would be a major source of Salmornella to

Suwannee Sound.
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Since Salmonella was identified in the canals (although less frequently than in the river),
eliminating this source would help. However, the post-construction occurrences of
Salmonella were higher than the pre-construction values even though the OSTDSs were
closed and no longer a potential source. The post-construction monitoring was distorted by
the extensive 1ains resulting from El Nifio, which are believed to have caused the more
frequent occurrences of Salmonella in the canals. However, since the OSTDSs were closed
and not a possible source of Salmonelia, the extensive rains contributed Salmonella from
other sources. Consequently, it follows that installing the WWTP and closing the OSTDSs
did not reduce the Salmonella source and probably did not substantially contribute to opening

the oyster reefs for production.

The oysters in Suwannee Sound were sampled for Salmonella on October 14, 1997, prior to
the closing of the OSTDSs (Heuberger and Quintana, 1997a). Four tissue samples were all
negative for Salmonella. This finding, in part, resulted in many of the reefs being reclassified
as “Conditionally Approved” for oyster harvesting. Since these samples were taken prior to

the closure of the OSTDSs, the positive result is not associated with the WWTP.

Although it is unlikely that the WWTP will substantially reduce the source of Salmonella to
the oyster reefs, other positive effects are expected on water quality. The fecal coliform
concentration in the canals were very high. There did appear to be improvement in these
values during the weekly sampling until the extensive rains began and masked the results.
Although the improvement resulting from the WWTP could not be documented during this
study, an extensive basecline database has been established that can readily be used for

comparison in subsequent years.

5.3 RECOMMENDATIONS

During this program several methods were used to help determine sources of contamination
with varying success. Coprostanol analysis proved to be ineffective as an indicator of human
waste, whereas serotyping held promise for helping to differentiate possible sources of
Salmonella. This study was designed to determine the beneficial effects of the WWTP in

1estoring oyster harvesting that was closed because of Sa/monella contamination. The study
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results indicate the Town of Suwannee is not the primary souce of Salmonella and,
consequently, eliminating this souwrce would not substantially benefit the oyster industry.
Subsequent studies should focus on identifying the source(s) of Salmonella that is (ate)
contaminating the oyster beds. This would include serotyping (or possibly ribotyping) the
Salmonella found on the oyster tissue. Upstream sources should then be investigated in an

attempt to match the source with the species of Salmonella contaminating the oysters.

Subsequent studies designed to document improvement resulting from closure of OSTDSs
should attempt to find a tracer chemical. Nitrate + nitrite analysis proved useful as did fecal
coliform analysis. Attempts to differentiate human waste from other animals was not
successful during this program. Other methods should be examined such as the method being
used by Wiggens (1996) or use of coliphages (Paul, 1998). The use of other tiacers such as

coprostanol and linear alkylbenzenes (LABs) were ineffective in this study.
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Table A-1. Water Quality Data Measured In Situ

Station 1 (Monitor Wall)

Analyte Units i 2 3 4 5 L] 7 8 9 10 11 12 13 14 15 18 17

Date 1996 11108 1107 11/08 11108 1110 11 1111 111 111 11712 1118 11728 1282 12/09 1216 12123 12430
Time EST 16:18 19:12 19:15 08:55 09:30 0915 13:00 17:00 08:30 1410 08:00 1300 07:20 12:30 0745 11:15
Sampla Dapth, sudace m
Sample Dopth, mid-depth m
Sample Depth, bottom m
Water Temperature, surface C 2300 24.18 2028 2098 19.84 160.62 20.83 20.82 21.12 20,05 17.83 19.31 15.30 10.38
Water Temperature, mid-depth c
Water Temperature, battom ¢
Conductance, surface mmhosfom 0.308 0.203 0379 0.089 0.385 0.840 0.853 0.861 0.880 1.926 0.635 3.550 2100 2310 2150
Conductance, mid-depth mmhasicm
Conductance, bottom mmhes/cm
Salinity, surtace %o (A ] 0.1a 015 0.48 014 .40 041 0.4 0.66 0.24 0.14 0.06 120 112
Salinity, mid.depth %0
Salinity, bottom %o
pH, surface su B8.68 8.40 8.26 8.24 8.26 834 8.31 8.35 8.85 821 8.56 8.70 8.4% 874 8,41
pH, mid-depth su
pH, bottom su
D0, suface mgiL 1.81 2.48 2.568 1.68 4.70 374 235 2868 220 251 3.89 495 175 3.38
DO, mid-depth mgiL
DO, bottomn mgsL
DO Saturation, surface % 21% 28% 28% 22% 51% 41% 20% 0% _ 25% 2% 41% 95% 18% 38%
B0 Saturation, mid-depth %
DO Saturation, bottara %
Sigma-t, surface - -2.318 -2.608 -1.880 -1.672 -1.592 -1.413 -1.6G60 -1.584 -1.467 -1.557 -1.205 -1.549 0.034 -0.756
Sigma-t, mid-depth
Sigma-t, bottorn B
ORP, suface v -0.088 -0.109 0,117 0.103 -0.068 -0.082 0.083 -0.106 -0.128 0.107 0.083 0.003 0.037
ORP, mid-depth v
ORP, bottom A
Transparency m
Notes:

-- = dimensionless

% = parcent

°C = degrees celsius
DO = dissolved oxygen
EST = Eastern Standard Time
m = meters
mgiL = mitligrams per liter
mmhosicm = millimhos per centimeter @ 26 °C
ORP = axidation-reduction potential
pH = hydragen icnh activity
%o = parts per thousand
su = standard pH units
V= volts
Sowrce: ECT, 1697,
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Table A-1, Water Quality Data Measured In Situ

Statian 2 (Canal)
Analyte Units 1 2 3 4 5 [:] 7 8 9 10 1 12 13 14 15 18 17
Date 1986 11/08 11/07 11/08 11109 1110 1111 kATAN] 1111 1111 1112 11118 11426 12162 12/09 12118 12023 12130
Time E£sT 168:14 16:10 16:25 05:80 08:25 06:50 10:35 14:30 18:15 0710 12110 or.00 10:66 05:02 10:30 05:30 0915
Sampla Depth, surface m 0.2 0.2 0.2 Q.2 0.2 02 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2
Sample Dapth, mid-depth m 0.8 07 0.9 06 07 0.5 08 08 0.5 a9 0.7 0.6 0.8 a8 0.8
Sample Dapth, bottom m 12 156 1.8 11 0.8 13 1.0 1.7 15 1.0 1.8 1.4 11 15 11 11
Watar Temperature, suiface °C 23.58 22.04 21.89 10.82 18,33 17.85 186.60 19,50 18.90 20.1% 1841 18.34 16.10 1682 13.14 18.05
Vvater Temparature, mid-depth °G 21.23 21.81 21.80 19.62 18.84 18.33 19.30 18.79 18.00 16.88 17.95 18.03 16.45 13.09 18.05
Water Tomperature, bottom °C 20,87 21.34 22,11 20.82 1826 1775 17.60 18.69 18.05 18.44 18.87 18,05 1615 18.77 12.72 17.85
Conductancs, surface mmhos/om 0.320 0.357 D.B12 0.719 0.845 0.460 0.962 0.428 0415 0.449 0.585 1.100 0.951 0.918 0.508 0.504 0522
Conductance, mid-depth minhoslem 0.344 0.382 0.658 0.787 0.488 0.404 0.411 0.450 0.700 18.100 0.858 0.805 0522 0.523 0.544
Conductance, bottom mmbhos/cm 0,398 0.584 8.850 1.580 0.642 0.480 0.550 0.800 0.760 0.810 24,100 3.0650 0.601 1.300 1.360 1.100
Salinity, surface %o a1z 014 0.27 0,33 Q29 019 0.14 017 047 0.27 0.54 0.48 0.44 0.22 0.22 0.23
Salinity, mid-depth %o 013 0.14 0.30 0.36 0.20 G168 017 019 032 8.43 0.48 0.43 023 0.23 D.24
Salinity, bottorn Yoo 018 0.26 5.45 0.81 028 018 0.24 0.38 0.37 Q.38 14.63 1.85 0.43 0.85 070 0.54
pH, surface su 7.28 7.24 713 8.87 8.83 888 7.08 7.04 713 7.32 70 7.47 7.84 7.55 7.18 7.33 7.42
pH, mid-dapth sy 728 7.28 7.14 6.85 8,97 7.00 7.04 7.18 7.00 7.05 7.63 7.55 7.20 7.33 T.42
pH, bottom su 7.32 127 6.683 68.85 6.84 8.98 6.94 8.83 7.01 §.97 712 7.38 7.54 7.02 714 7.38
DO, surface mgil. 8.17 5.83 5.87 4,84 5.68 838 675 7.00 6.64 747 6.62 7.00 7.45 7.10 7.87 7.02
DO, mid-depth mgiL 577 5.83 5.87 4.84 6.36 6.76 6.65 6.69 7.60 5.92 7.00 7.47 7.05 7.86 695
DO, bottom mgit 8.00 5.64 5,63 3.83 7.00 6.43 6.38 6.67 838 7.73 612 6.85 7.51 6.48 7.02 5.68
DO Saturation, surface % T2% 86% 86% 52% T1% &7% 72% 78% 73% 82% 70% T4% 75% T2% 75% Ta%
DO Saturation, mid-depth % 64% 6% 66% 52% 86% 1% 75% 71% 81% 60% 73% 75% 2% T4% 3%
DO Saturation, bottom % 87% 83% 70% 43% 74% 67% 66% 1% 87% B82% 1% 74% 78% 66% 86% 83%
Sigma-t, surface -2.450 -2.072 -1.833 <1.401 -1.179 -1.166 «1.347 -1.498 -1.383 -1.562 -1.005 -1.048 D870 -0.929 0.408 1477
Sigma-t, mid-depth e -1.896 -2.018 -1.817 -1.,382 -1.351 -1.278 -1.4684 -1.348 -1,285 5873 -0.978 -0.684 -0.000 -0.394 ~1,188
Sigma-t, bottom - -1.817 -1.839 1.3 +1.202 -1.167 -1.147 -1.083 -1.183 -1.0668 =13 9.615 0143 0.888 -0.624 0.018 -0.800
ORP, surface \ 0.202 0.200 0.180 0.156 0.204 0.159 0.098 0.111 0.132 Q154 0.062 .147 0177 0127 0.187 0,182
ORP, mid-depth v 0.207 0.203 0,182 0.156 0.158 0.008 0.109 0.135 0.152 0.056 141 04T 0.124 0.195 0.151
ORP, bottom v 0.209 0.209 0.213 0.185 0.205 0.156 0.103 o111 0.146 0.150 0130 0143 0167 0.127 0.208 0.150
Transparency m 0.7 0.8 0.9 0.9 0.5 0.9 0.8 1.0 1.1 1.0 1.1 0.9
Motes: .
- = dimensionless
% = percent

*C = degress celsius
D0 = dissolved oxygen
EST = Eastern Standard Time
m = meters
mgfL. = milligrams per liter
mmhosfom = milimhos per centimeter @ 25 °C
QRP = oxidation-reduction potential
pH = hydrogen ion activity
% = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1997.
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Table A-1. Water Quality Data BMeasured In Situ

Station 3 (Canal)
Analyte Units 1 2 3 4 5 6 7 g 9 10 11 12 13 14 15 18 17
Date 1966 11108 11007 11108 11/08 14110 1M1 1111 1111 1111 1112 1118 1i2s 12102 12/09 1218 1223 12/30
Time EST 18:30 16:25 16:46 08:10 06:47 07:03 10:50 14:40 18:30 0725 12:20 07:15 11:10 05:15 10:45 05:45 08:30
Sample Depth, surface m 0.2 02 0.2 0.2 0.2 0.2 02 02 0.2 0.2 0.2 02 0.2 02 0.2 0.2
Sataple Dapth, mid-depth m 0.8 0.8 o7 08 0.5 0.7 0.5 12 0.6 0.8 0.7 08 05 05 0.6 0.8
Sample Depth, bottom m 18 17 15 1.2 0.1 1.4 1.0 24 14 1.9 14 1.5 1.0 1.0 1.2 14
Water Temperature, surface °C 21.94 2248 21.70 19.28 17.80 17.43 18.75 20,12 17.86 18.57 18.80 18.83 16.20 17.15 12.85 17.76
Woater Temperature, mid-depth °C 21.97 22.44 21.88 19.31 17.38 1743 18.65 18,73 18.81 18,50 18.77 18,29 16.11 16.88 13.16 17.60
Water Temperature, bottom °C 21.87 2218 21.68 1934 17.20 17.41 18.33 1860 18.76 18.20 18.67 18.40 14.95 16.79 1319 17.76
Conductancs, surface mmhosicm 0.308 1.021 1.127 0.800 0.554 0.555 0.332 0.405 0518 0.624 1.486 3.830 0.633 1.053 0.540 0.878 0.370
Conductance, mid-depth mmhosim 0.305 1.084 1.288 0.805 0.850 0.553 0.380 0,800 0.525 1.760 4.050 0.861 1.150 0.547 0.601 0.393
Conductance, bottom mmhos/cm 0.308 3.220 1.730 1.188 0.629 0.600 0.437 0,891 0,629 5.500 7.500 2.800 2.500 0,631 2110 0.675
Salinlty, surface %o 0.1 0.50 0.55 0.38 0.24 0,24 012 016 0.22 0.75 205 0.29 0.51 06.24 0.51 G014
Salinity, mid-depth %o .14 0.52 0.63 0.38 0.30 0.24 015 038 0.23 0,60 218 0.30 0.57 0.24 0.38 0.16
Salinity, bottom %o 0.1t 1.71 0.68 0.59 0.39 0.27 0.18 043 0.28 3.01 417 1.48 1.3 0.29 1.08 0.25
pH, surface sU 7.27 719 7.08 857 6.96 T.01 7.08 708 7.14 7.25 6.49 126 IS 1767 719 7.44 7.43
pH, mid.depth su 7.29 718 7.08 8.06 8.94 7.01 7.04 7.00 7.18 8.91 X 7.87 7.68 721 7.40 7.43
pH, bottom su 7.32 T.04 7.04 6.93 8.85 7.01 7.03 899 7.1¢ 8.57 7.28 7.47 7.80 7.25 7.21 7.34
B0, surface mgiL 5.93 6.14 5,94 5,81 7.29 5.60 6,76 676 7.05 7.48 6.52 7.24 7.84 8.87 8.00 6.62
DO, mid-depth mgrL 5.92 8.20 577 5.9 7.33 5.83 877 7.20 7.10 7.30 6.55 7.00 7.86 6.80 7.84 8.81
DO, bottom mgiL 6.03 5.81 607 586 7.31 5.93 7.00 T.40 7.26 8.94 873 8.08 822 7.14 7.60 872
DO Saturation, surface % 67% 70% 87% 64% 78% 62% 72% T4% T4% 80% 70% 7% 79% 65% 75% T1%
DO Saturation, mid-depth % 81% 1% 65% B84% 76% 60% 72% Ti% T6% 78% 71% T4% 79% 0% 75% Ti%
DO Saturation, battom % 68% - 8T% 89% 47% 768% B81% 74% 84% 7% 74% 73% 85% 81% 73% 76% 70%
Sigma-t, surface -2.070 -1.801 -1.678 -1.301 -1.118 -1.050 -1.388 -1.634 ~1.143 -0.875 0.078 -1.280 0,831 -1.007 «0.299 -1.186
Slgma-t, mid-depth - 2,017 -1,874 -1.615 +1.303 -1.004 -1.05% -1.345 -1.181 ~1.320 -0.746 0.176 -1.185 -0.579 -0.957 +0.286 -1.148
Sigma-t, bottom 2.078 -0.914 -1.419 0.482 0,811 -1.028 «1.265 1128 ~1.268 0.919 1714 -0.287 0.181 -0.806 0.265 -1.100
ORP, surface v 0173 0.205 0.210 0.163 0.185 0.168 0.085 0.129 0.146 0.185 0.132 0.139 G177 a.114 a.181 a0.148
ORP, mid-depth v 0178 0.208 0.214 0.162 0.168 01680 0.097 0.135 0.147 0,135 0131 0.131 0177 0.109 0.160 0.144
ORP, bottom v 0174 0.216 0.225 0.167 0.201 0177 0.096 0437 0.150 0.163 0.139 0.143 0.180 0.102 0,203 0,145
Transparency fic [1X:] 07 0.5 0.9 0.9 1.0 0.8 0.9 1.0 0.8 1.1 1.0 0.8
Notes:
--- = dimensionless
% = parcent

°C = degress calsius
DO = dissolved oxygen
EST = Eastern Standard Time
m = meters
mgiL = milligrams per liter
mmhosfom = millimhos per centimater @ 25 °C
ORP = axidation-reduction potential
pH = hydrogan ion activity
%o = parts por thousand
su = standard pH units
V= volts
Source; ECT, 1997.
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Table A-1. Water Quality Data Measured In Situ

Station 4 (Canal)

Analyte Units 1 2 3 4 8 8 7 8 9 10 11 12 13 14 1& 14 17
Date 1096 11/08 11/o7 11408 11109 11110 Ll 1111 1111 11411 1112 11718 11125 12102 1209 12118 12123 12130
Time EST 1910 1917 19:05 08:35 09:30 09:15 13.00 16:45 08:30 14:10 08:00 1300 0745 12:30 07:45 11:18
Sample Depth, surface m 0.2 0z 02 0z 0.2 0.2 02 0.2 02 02 0.2 02 02 0z 0.2
Sample Depth, mid-depth m 05 08 05 06 05
Sample Depth, bottom m 1.0 1.0 09 05 05 05 14 1.0 05 0.5 08 05 0.8 bR 05
Water Temperature, sudace C 2471 23,58 21.40 19.35 18.0% 16.92 18.32 18.62 18.78 18.85 15.37 17.08 11.83 16.80
Water Tamparature, mid-depth °C 2153 23.50 21.32 18.23 18.48
Woater Tamperature, bottom “C 21,42 2271 2128 19.30 17.95 16.65 18.14 18.43 18,78 18.88 14.80 17.13 11.78 18.82
Conductance, surface mimhoesiom 0516 0.463 0.484 0.555 0.885 0.680 0.668 0.e61 0.672 0.705 1.082 0.6%4 0.752 0.718 0.535
Conductance, mid-dapth mmhosiom 0.558 0.482 D450 0.885 0.681
Condustance, bottom mmhosiom 0580 0.487 0.479 0.551 0.863 0.861 0.678 0.857 0.709 1.085 0.882 0.758 0.732 0.530
Salinity, sudface Yoo 022 019 o 0.24 0.30 0.3t 0.31 0.30 0.33 053 0.43 0.35 0.33 0.23
Salinity, mid-depth %o 025 0.20 0.20 0,31 0.30
Salinity, bottom e 0.26 o 0.20 0.24 0.30 0.31 .34 0.30 0.33 BD.53 043 035 .34 0.23
pH, surface su 7.40 718 6.90 6.63 B.63 8.55 4.68 8.88 7.44 724 7.36 T4 7.69 7.27 7.54
PH, mid-depth su .27 718 6.8 8.64 6.84
pH, bottom su 7.32 7.08 6.86 &.58 6.85 633 6.22 8.78 7.27 724 7.43 7.13 7.28 7.50
DO, surface mgit 8.50 8.20 5.28 4.94 5.66 5.58 564 592 6.48 7.2 6,29 571 8.12 8.80
B9, mid-depth mgiL 373 8.06 5.24 5.7% 6.03
DO, bottem mg/L 3.23 3.35 5.39 5.06 a.04 5.1 5.56 6.14 717 7.52 8.72 5.61 .22 7.00
DO Saturation, surface % 7% T2% 59% 53% 62% 57% 60% 83% B9% 7% 63% 59% 56% T2%
DO Saturatlon, mid-dapth % 42% % 59% 61% B4%
DO Saturation, bottom % 36% 30% BO% 54% 3% 0% 59% 85% 76% 80% 68% 58% 57% 75%
Sigma-t, surface - -2.651 -2.391 -1.876 -1.415 1114 «(1.908 -1.160 -1.183 +1.240 ST -0.563 -0,903 -0.180 -1.314
Sigma-t, mid-depth -1.875 -2.384 -1.860 -1.143 -1.21
Sigma-t, bottom - -1.841 «2.188 -1.847 -1.408 -1.100 -0.861 1,128 -1.208 -1.235 -1.097 0477 -0.9%4 -1.480 -1.320
ORP, surface v 0.196 0.084 0.246 0.193 0.205 0.156 0.157 0172 01 0.18¢ 0.185 0.116 0.205 0.128
ORP, mid-depth v 0.208 0078 0252 0158 D175
QRP, bottor v 0.210 0.087 0.262 0.202 0.210 0.180 0183 @180 0.172 0.185 0.188 0.117 0.214 0.128
Transparency m
Nates:

- 2 dimensionless
% = percent
*C = degrees celsius
DO = dissolved oxygen
EST = Eastemn Standard Tima
m = meters
mgA. = milligrams per liter
mmhoesfem = millimhos per centimeter @ 25 °C
ORP = oxidation-reduction potential
pH = hydrogen on activity
%e = parts par thousand
su = standard pH units
V=valts
Sgurce: ECT, 1997,
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Table A-1, Water Quality Data Measurad In Situ

Staion s (Gana)
Analyte Units 1 2 3 4 5 & T ] g 10 11 12 13 4 15 18 17
Date 1698 11/08 1407 11/08 11/09 1110 1111 1111 111 1M1 11142 1118 11125 12102 12408 1218 12123 1230
Téme EST 16:00 15:55 1810 05:35 08:15 06:37 10:20 1418 18:05 o706 12:60 08:45 10:40 04:50 10:15 D516 09:30
Sample Depth, surface m 02 0.2 0.2 0.2 0.2 0.2 02 02 0.2 g2 0.2 0.2 0.2 0.2 0.2 02
Sample Depth, mid-depth m 0.6 06 or a5 08 08 05 a5 05 08
Sample Depth, bottam m 0.5 1.2 1.2 0.8 0.6 o8 0.5 15 1.0 1.1 1.1 1.0 0.6 1.0 1.0 1.1
\Water Temperature, surface °C 22,40 22,42 21.69 19.42 18.20 17.71 ir.32 14.37 18,75 1873 18.58 18.00 15.63 16,58 13.22 18.00
Water Temperaturs, mid-depth ‘C 22.11 21.88 19.31 18.72 1871 18.59 18.00 18.56 13.21 18,00
Water Temperature, bottom G 2240 22.44 21.87 19.34 1513 17.70 17.28 1911 18.70 18.78 18,65 17.69 15.81 16,54 13.20 17.09
Conductance, surface mmhasfcm 0.313 0.355 2.560 0.891 0.568 0.431 0.512 0.350 0.489 0.452 1.610 8.030 0.675 0.868 0.498 0.416 0.489
Conductance, mid-depth mrhosicam 0.336 2400 0.350 0.488 1.610 8.130 0.879 0.487 0416 0.482
Cenductance, bottom mmhosiom 0.313 0.366 2.540 0.888 0.568 0.428 0517 0.3 0.488 1.870 8110 0.839 0.885 0.465 0.416 0.494
Salinity, surface %o a.i 0,14 134 043 0.25 0.18 0.22 013 0.21 0.82 448 0.42 o4 o221 0.t7 0.21
Salinity, mid-depth %o 0.14 1.37 0.13 0.21 0.82 4.54 0.42 0.21 g17 021
Salinity, bottom %o 1A} 0.14 133 0.43 0.25 0.18 0.22 0.14 0.21 Q.85 453 .43 o414 021 0.17 on
pH, sutface su 7.20 7.18 6.79 8.60 6.7¢ 6.90 6.80¢ 7.03 7.08 1.20 6.80 T.02 735 7.43 712 714 7.25
ph. mid-depth s4 7.18 6,72 7.02 1.08 6.79 4.98 7.32 712 71 725
pH, bettom su 7.30 7.18 469 6.43 8.74 6.86 [sA:1] 700 7.14 8,70 8.69 7.3 7.39 718 1.08 7.49
DO, surface mgiL 8.10 5.84 500 5.84 7.10 6.82 6.00 7.04 662 7.32 6,45 7.02 7.75 7.08 7.97 8.50
DO, mid-depth mgiL 6.08 596 7.10 6.8 7.38 652 .07 7.42 8.02 6.53
DO, battom mgiL 6.50 8.48 &.18 587 7.23 7.00 8.10 7.30 7.01 7.43 B.65 710 B.00 7.20 825 .56
D0 Saturation, surface % 0% 68% B7% 3% 8% 69% 82% Te% T0% 78% 0% TA% 78% T2% 76% 86%
DO Saturation, mid-depth % 70% 88% ’ 76% 1% T0% 71% T4% 3% 76% 69%
DO Satyration, bottom % 76% T4% 70% 63% 6% 3% 83% 78% 75% 79% T2% Ta% 80% T3% 78% 80%
Slgma-t, surface - 2172 -2.160 <1123 -1.280 -1.186 -1.152 1048 -1.803 -1.324 -0.854 1,868 -1.022 -0.647 £.928 -0.458 A.482
Sigma-t, mid-depth - 2157 -1.107 -1.48%1 1.320 -0.850 2.0t4 -1.020 -0.926 0.454 -1.180
Sigma-t, bottom — 2172 -2.184 BRI -1.275 -1A473 -1.152 -1.039 -4,443 1314 -0.534 2013 -1.014 -0.845 0,920 0,483 -1.178
ORP, surface v 0.193 Q. 180 G.187 0,151 0,206 0.173 0.071 0.117 0130 0.169 0150 0.168 0.205 0131 3181 0.164
ORP, mid-depth v 0.194 0.189 0,116 0132 o170 0153 0184 0.428 0180 0.155
ORP, bottom v 0.183 0.168 0,196 0.154 o2 0.203 0.077 0.117 0135 0172 0.157 0.162 0.209 0133 0.220 0.159
Transparency m 08 0.7 0.5 0.8 0.8 0.9 0.8 1.1 0.8 1.0 1.0 1.1
Notes:
-- = dimensionless
% = percent

°C = degrees celsius
DO = dissolved oxygen
EST = Eastern Standard Time
m = meters
mgil. = milligrams per liter
mmhos/crn = milllmhos per centimeter @ 25 °C
ORP = oxidation-reduction potential
pH = hydrogen lon activity
% = parts per thousand
su = standard pH units
V=wlts
Source: ECT, 1697,

G-MSTTEFRPRE-SWQ.WE3--060597



Table A-1. Water Quality Data Measured In Situ

Station 8 {Canal}
Analyte Units i 2 3 4 5 [ 7 3 9 10 1 12 13 14 15 18 17
Date 1996 11108 11/07 11/08 11/08 11110 1111 1/t 11t 111 1112 1118 11425 12/02 12109 12118 12123 12130
Time EST 15:37 1527 15:50 05:18 05:50 08:20 10:10 14,00 17:.85 0657 11:45 08:30 10:25 04:30 10:00 05:00 0845
Sample Depth, surface m 0.2 0.2 0.2 02 0.2 0.2 6.2 6.2 0.2 02 02 0.2 02 0.2 0.2 0.2
Sample Dapth, mid-depth m 0.8 1.t 1.2 0.9 1.0 0.8 08 1.5 1.0 12 07 1.0 11 1.2 1.2 1.0
Sample Depth, hottom m 18 2.2 25 1.8 20 1.7 1.8 3.0 20 23 1.5 20 27 25 25 20
Water Temperature, suface *C 2240 2263 .78 19,62 18.10 17.27 18.69 18.30 1895 18,25 13.51 17.63 1647 16.10 12.52 17,77
Water Temperature, mid-dapth °C 22,50 22,84 21.81 18.58 17.92 1729 18.59 19.08 18.63 18.19 18.51 17.63 168.11 16.04 12.52 17.76
Watet Temperature, bottam °C 2270 27 21.82 19.51 17.84 17.27 18.35 16.43 18.91 18.28 18,50 17.59 16.05 18.00 12.53 17,71
Conductance, surface mrhosfcin 0.368 0.858 0.705 0.482 0447 0.420 0.3a3 0.307 0.333 0377 0.800 1,540 0.6814 0.559 0.3%9 o477 0.389
Conductance, mid-depth mmhaosicm 0385 0602 0.688 0.494 0.442 0.420 0.313 0.505 0.332 0.580 1.600 0.814 0.558 0.298 0.471 0364
Conductance, botiom mmhosfem 2,456 0.654 1.006 0.495 0.444 0.442 0.327 1,152 0.332 0.580 1.940 0.61 0.556 0.397 D.469 0.357
Salinlty, surtace %o .14 030 0.33 02 017 0.47 o1 011 iz 027 0,68 0.28 025 0.18 0.20 0.14
Salinity, mild-depth oo 0.14 .27 0.31 0.21 0.18 017 a1l G.22 ci2 026 nes 0.28 025 0.18 0.20 Q.14
Salinity, bottom %o 1.28 030 0.49 021 0.18 018 0.2 Q.57 012 0.26 1.00 0.27 024 018 0.20 0.14
pH, surface su 7.20 8,96 8.75 835 6.60 8.687 8.80 6.03 6.97 718 859 7.08 6.81 742 707 8,59 103
pH, mid-depth su 7.20 §.85 872 .28 8.53 §.62 8.83 885 8.90 8,53 7.07 8,70 899 .10 847 7.00
pH, bottorn su 7.00 8.67 6.48 8,22 6.43 B.54 8.74 6.46 .73 838 7.08 820 6,84 7.28 6.34 8.92
DO, surface mgfl. 4.80 5.59 5.61 4.86 6.41 5,70 8.76 6.92 6.62 8,50 5.86 5.50 6.88 6.64 .90 595
DO, mid-depth mgil 4.80 5.60 5.64 484 823 572 .68 §.80 665 8.51 593 550 4.90 8.85 7.04 509
DO, boltom mgft 5.40 §.05 5.60 4.80 6.37 583 8.19 6.96 6.73 8,74 5.00 5.60 .02 6.78 147 B0
DO Saturation, surface % 55% 84% 63% 53% 87% 59% T2% 74% "% 7% 82% 57% 70% 67% 64% B2%
DO Saturation, mid-tepth % 56% B4% 4% 5% 85% 58% Ti% 4% 1% 69% 63% 57% T0% 87% 86% 3%
[0 Saturation, bottom % 62% T0% 67% 52% 87% 60% 2% T4% 72% B9% B4% 58% Ti% 8% B89% B4%
Sigma, surlace «2.151 -2.085 -1.872 -1.495 -1.230 -1.678 -1.389 -1.507 -1.427 -1.196 -0.885 -1.062 -0.832 -0.887 -0.342 -1.189
Sigmast, mid-depth - 2173 2110 -1.892 -1.486 -1.186 -1.084 -1.365 -1.382 +1.423 -1.175 -0.689 -1.062 0.822 -0.877 -0.345 1.189
Sigma-y, bottem -1.355 <2405 -1.754 .47 AT -1.069 -1,.314 «0.987 -1.419 -1.182 -0.871 -1.068 -0.813 -0.871 -0.347 1.183
ORP, surface v 0,194 0,181 0.206 0,185 0.225 0.218 0.110 0.092 0.126 a7 o118 0.208 0230 0133 0.286 0.205
ORP, mid-depth v 0.196 0.168 021 0.187 0.230 0.222 0113 0.091 0431 0174 0126 0.208 0,235 0128 0.270 0,207
ORP, bottom v 021 0470 0.221 0.207 0.237 0.226 0.117 0.107 a.130 0.189 0.142 0.219 0244 0.103 0.276 0.238
Transparency m 0.7 0.9 0.5 1.0 1.0 0.9 1.0 1.3 1.1 1.0
Notes:
- 7 dimensionless
% = parcent

°C = degreas calslus
DO = dissoived oxygen
EST = Eastermi Standard Time
m = meters
mgA. = miltigrams per litar
mmhos/cm = millimhos per centimeter @ 25 °C
ORP = oxidation-reduction potential
pH = hydragen ion activity
%o = parts per thousand
s\ = standard pH units
V= voits
Source: ECT, 1697,

G-MST/8APRE-SWQ.WB3--0B0597



Table A-1. Water Quality Data Measurad In Situ

Station 7 (Wadley Pass}
Analyte Units i 2 3 4 5 8 7 8 ) 10 11 12 13 14 15 14 17
Date 1998 11408 1107 11408 11/08 1110 1111 1111 1111 1111 1112 1118 112§ 12/02 1208 12118 12123 12130
Time EST 17:02 16:45 17.00 08:30 07:10 07:30 11110 14:55 07:40 12:45 07:30 11:20 05:42 11:00 08:00 09:4%
Sample Depth, surface m 0.2 02 02 0.2 0.2 0.2 0.2 02 0.2 02 02 02 0.2 0.2 0.2
Sample Depth, mid-depth m 1.6 1.4 1.3 15 14 1.5 1.6 20 1.1 1.8 1.5 1.6 14 1.3 1.5
Sample Depth, bottom m 32 238 26 29 28 3.0 32 4.0 32 3.0 30 3.9 28 25 3.0
Water Temperature, surface G 21.51 22.00 21,66 20,38 158.15 18.73 18.78 17.40 18.60 18.91 18.79 16.44 17.27 13.58 17.53
Water Temperature, mid-dapth °C 21.61 202 21,69 20,37 19.23 1674 18.78 16.85 18.57 1892 18.62 16.39 17.23 1359 174
Water Temperature, bottom (o] 51.60 2207 21.68 20,25 19.18 18.81 87 1712 18.52 18.89 18.84 15.27 16.84 13.57 17.53
Conductance, surface mmhosicm 0.320 0.388 1.327 0.370 0,388 0.338 0.461 49.000 0.362 2,080 4,100 (439 1.63¢ 0.480 0.830 0.208
Condusctance, mid-depth mmhasiom 0320 0.376 1.350 0377 0.460 0.346 0.481 22,000 2270 4.300 0.448 5.100 0.870 1.020 0.300
Conductance, bottom mmhosfcm 4.550 0.408 1.464 0.3868 0.480 1.800 0.555 27.900 2780 4.200 1.000 14.010 9.050 1,168 1.800
Salinity, sutface %o 012 0,18 0.66 0.14 Q.16 0.13 0.19 11.20 1.08 221 018 0.83 021 0.28 0.10
Salintty, mid-depth %o 012 015 0.68 015 018 0.13 049 13.24 118 232 0.19 278 0.31 0.50 0.11
Salinity, battom %o o198 o186 0.74 016 0.20 0.81 0.24 17.18 1.47 2.28 0.49 Q.70 5.00 0.58 [18:74
pH, surface su 7.42 736 710 7114 7.07 7.18 7.07 7.00 7.3 T.00 7.30 7.83 7.78 7.28 7.47 7.52
pH, mid-depth sU 745 7.38 7.08 7.1 7.08 7.16 7.07 7.00 6.88 7.29 7.63 7.64 i<l 7.38 7.62
pH, bottom su 7.06 7.45 7.07 7.08 7.04 7.00 7.04 6.98 6.844 .27 7.61 7.48 891 7.23 7.30
00, surtace mgiL 6.44 8,50 8.63 815 7.53 8.88 7.05 7.90 7.54 68.86 7.46 801 7.21 8.08 .04
D0, mid-depth mgil 841 8.59 8,68 B.11 7.42 692 7.01 8.00 7.66 5.96 7,49 7.87 7.25 822 7.15
DO, bottom mgfL 6.23 877 8.80 8.25 .46 686 713 8.13 7.89 7.40 7.60 a70 7.30 8.00 730
DO Satyration, surface % 72% T4% 75% 48% 81% T74% 5% 88% 80% A% 9% 82% 75% 7% 73%
DO Satyration, mid-depth % 2% 5% 75% 7% 80% Td% 75% 88% B1% 75% 80% 82% 75% T6% T4%
PO Saturation, bottom % 89% 7% T8% 69% 80% 4% 76% 2% 2% 80% B1% B7% 7% 86% 76%
Sigma-t, surface - -1.864 -2.047 -1.501 1,704 -1.440 -1.382 -1.337 7.448 £0.827 0.170 +1,352 -0.428 -1.049 0.415 <175
Sigma:t, mid-depth - -1.064 +2.058 -1.584 -1.697 -1.430 -1.381 -1.337 B8.983 +0.545 0,255 -1.320 1.074 0.987 -0.251 -1.170
Sigma-t, bottom -- -1.811 -2.059 -1.760 -1.864 1412 0835 -1.289 11.822 0315 0.217 -1.081 -0.336 2747 40.188 +0.548
ORP, suiface v 0.160 0.184 0,210 0.185 0.176 0173 0.132 0.148 0175 0139 0.168 0171 0118 0201 0134
ORP, mid-depth v 0157 0.185 0213 o.188 0179 0.174 0.133 0.150 0177 0.141 0.168 0.184 0.114 0.208 0.128
ORP, bottom \ 0179 0.186 0.220 0172 0.180 0.1%1 0138 0.153 0,183 0.140 0.188 0.202 0.133 0.229 0.138
Transparenay m 0.8 0.6 0.9 1.0 0.8 0.8 1.2 1.1 1.0
Motes: :
--- = dimensichless
% = parcent

°C = degrees colsius
G = dissalved axygstt
EST = Eastern Standard Tims
m = meters
mg/l. = milllgrams pe liter
mmhosfom = millimhos per centimeter @ 25 °C
ORP = oxidation-reduction patshitial
pH = hydrogen ion activity
%« = pants per thousand
su = standard pH units
V = voits
Source: ECT, 1987.

G.MSTT8F\PRE-SWQ.WE3-060507




Table A-1. Water Quality Data Maasured In Situ

Station B (Alligator Pass)

Analyte Units 1 2 3 4 5 B 7 [} i) 10 1 12 13 14 15 18 17
Date 1998 11/06 1/07 11/08 11/09 1110 111 1111 1M 1111 1112 1118 11126 12002 12/09 1218 12123 12130
Time EST 1715 17:10 t7:20 06:47 0730 07:55 11:30 15:20 07:50 12:55 07:40 11:40 05:55 11:15 08:15 10:00
Sample Depth, surface m 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2
Sample Depth, mid-depth m 1.0 0.7 086 0.5 0.8 12 12 1.2 10 a7 0.8 0.8 0.8 0.6
Sample Depth, bottom m 24 1.5 12 0.5 w0 11 25 25 25 20 15 1.2 1.1 1.8 0.9
Waler Temperature, surface °C 21.62 22.08 21.58 2031 19.34 18.85 18.93 18.30 18.55 18,83 18.69 16.59 17,24 13,78 17.53
Water Temperature, mid-depth C 21,83 2.1 21.58 19.33 18.67 18.91 18.13 18.55 18.84 18.87 16.59 17.24 13.76 17.63
Waler Temparature, bottom c 21.84 2211 21.58 2028 19.28 18.681 1B.85 17.00 18.55 18.93 18.64 16.59 17.22 13.75 17.54
Conductance, surface mmios/cm 0.209 0.333 0.504 0.343 0.327 0.318 0.323 4.810 0301 0.730 2.440 0.438 0.880 1.057 0.408 0.455
Conductance, mid-depth mmhaosicm 0,300 0.932 0.599 G328 8315 0.324 5400 0.762 2.470 0.436 0.876 1.048 0.412 0.460
Conductance, bottorm mmhosiom 0.302 0.338 0.608 0.345 0,237 0.318 0.336 15.400 0774 2.550 0.443 0.880 1.089 0.413 0,485
Salinity, surface %o 011 012 027 013 012 012 0.1z 281 0,34 1.28 0.18 0.41 0.52 Q.18 018
Salinity, mid-depth %o o 0.12 0.27 0.12 0.1 0.12 295 .38 1.29 018 0,42 0.51 .17 0.20
Salinity, bottom R ¢11 0.13 0.27 0.13 0.07 0.12 0.13 8.99 0.36 1.34 0.18 0.42 0.52 017 021
pH, surface 54 7.40 7.37 7.20 7.08 7.07 749 711 7.34 7.30 7.04 7.34 7.67 7.85 (AL 7.60 7.48
pH, mid-depth sU .41 4 2 7.06 7.30 1 7.35 7.02 7.35 71 7.85 718 7.49 745
pH, bottom st 7.48 7.48 T.22 7.05 7.07 7.50 7.90 126 7.08 .35 7.1 7.89 7.19 7.47 7.45
DO, surface mglt 8.44 8.38 6.43 617 7.46 a.87 7.05 B.41 1.62 677 7.53 7.83 721 8.11 .08
DO, mid-depth mg/l 8.49 6.46 843 7.63 7.03 7.03 8.45 .70 8.83 763 7.98 7.28 8.20 718
DO, bottom. mgil 8.54 6.78 6.48 8.20 7.75 7.05 7.30 845 7.80 a.93 7.95 820 7.43 8.42 7.39
DO Saturation, surface % 72% 72% 72% B88% 80% 73% 75% g% §1% 73% 80% 8% 75% BE&% 74%
DO Saturation, mid-depth % 3% 73% T2% 81% 75% 75% 20% B2% 73% 81% 1% 75% 9% 5%
00O Saturation, bottem % 77% 7% 73% 88% 83% 75% 4% % 4% T75% 84% 84% 7% 0% 7%
Sigma.t, surdface o -2.0(1 -2.091 -1.086 -1.699 -1.508 -1,376 -1.427 0.598 -1.188 -0.543 -1.330 0777 -0.808 0.534 -1.410
Sigma-t, mid-depth s -2,003 -2.088 «1.864 -1.504 -1.380 -1.423 0.5689 -1.172 -0.633 -1.330 0.770 -0.811 0528 -1.104
Sigma-t, bottom <2004 -2.097 -1.881 -1.887 -1.533 -1.368 -1.4086 5715 -1,187 -0.497 -1.32% -0.768 -0.789 -0.527 -1.088
ORP, surface v 0197 0.222 0212 0.188 0.156 ¢.162 0123 0129 Q172 0.136 0157 G176 0.124 0.200 0.180
ORP, mid-depth v 0,168 0,227 0.244 0.158 0.158 0122 0.130 0473 0.134 0.154 0177 0121 0.203 0.160
ORP, bottom v 0.197 0.230 0.218 0191 0.169 0,148 0.119 0.138 0174 0.132 3.148 G177 a.115 0.208 0158
Transparency 01 0.8 0.5 0.7 1.0 0.8 09 0.6 1.1 1.0 0.0
Motes:
-« = dimensionless
% = percent

°C = degrees calsius
DO = dissolved oxygen
EST = Eastem Standard Time
m = metsrs
mgfl = milligrams per liter
mmhosfcm = millimhos per centimater @ 25 °C
CRP = oxidat duction potential
pH = hydrogen jon activity
%, = parts par thousand
su = standard pH units
V= volts
Scource: ECT, 1997,

G-MST76RPRE-SWQ.WB3-.080597



Table A-1, Water Quality Data Measured In Situ

Station 9 (East Pass)

Analite Units 1 2 3 4 S 8 7 [:] 9 i0 11 12 13 14 15 18 17
Date 1998 11108 11107 11/08 11/00 1110 1M 1111 1111 1911 12 11118 11126 12/02 12/08 12118 12123 12/30
Time EST 1808 18:05 18:30 or28 08:20 08:40 1225 16:07 08:30 13:35 08:15 12:25 08:35 12:00 Qr.00 10:45
Sample Depth, surface m 0.2 0.2 0.2 0.2 02 0.2 02 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sample Dapth, mid-depth m 20 2.2 24 2.5 25 18 25 22 2.0 25 2.2 2.2 2.5 25 27
Sample Depth, bottom m 40 45 4.8 5.0 50 30 50 4.5 40 50 4.5 55 5.0 5.0 55
Water Temperature, surface °C 214 21.98 21.45 20,55 19.56 18.85 19.28 19.43 18.58 19,20 18.64 17.50 17.40 14.42 17.50
Water Tomperature, mid-dapth “C 21,42 2200 21.46 20,58 16.57 18.95 18.20 19.43 18.54 19.20 18.63 17.50 17.38 14.11 17.48
Water Temperature, bottom °C 21.42 220 21.38 20.53 18.52 18.89 19.17 19.39 18.54 19.20 18.58 17.48 17.39 14.09 17.50
Conductance, surlace mmhosicm 0.270 0.277 0.279 0.202 0.706 0.291 0.2t 0.207 0.279 0.342 0.342 0.350 0.288 0.280 0202 0.250
Conductance, mid-depth mrhosicm a.270 0.277 D.279 0.282 0.298 0.280 0.2692 0.297 Q.312 0.340 0.350 0.334 0.289 0.293 0.250
Conductance, bottom rmhosiem 0270 0.278 0278 0.293 0.208 0.280 0.282 0.297 0.312 0.340 0.351 0.334 0.289 0.203 G.249
Sallnity, surface Yo 0.08 0.09 210 0.10 0.10 0.10 0.10 010 o 013 013 0.t10 0.10 0.10 0.08
Salinity, mid-depth k) 0.08 0.08 0.10 Q.10 a.10 .10 a.10 010 1} ] 013 043 0.12 0.10 .10 0.08
Salinity, bottorn % 0.09 0.09 0.10 010 0.10 .90 Q.10 0.10 0.41 013 0.13 012 7 010 0.1e 0.08
PH, surface sy 7.38 734 747 7.4 7.07 7.0 7.09 7.26 133 8.77 7.24 7.80 787 7.18 7.49 741
pH, mid-tepth su 7.40 1.37 7147 7.10 7.08 7.07 7.00 7.28 873 FA L 7.62 7.58 77.18 7.47 738
pH, bottom sU 7.46 7.44 7.24 7.08 7.08 T.07 711 7.30 6.68 713 1.70 173 7.23 7.44 7.38
L0, surface mgit a41 §.18 8.24 805 7.45 6.69 870 6.80 7.50 8.69 7.24 7.81 7.068 7.88 7.10
DO, mid-depth mgiL 6.50 834 6.38 8.15 T.44 672 873 6,84 7.57 570 7.38 7.7t 710 8,00 721
DO, kottom mgiL 6.63 877 6.50 8,39 8.00 6,82 8.90 71.05 7.84 7.05 7.49 7.96 7.32 8.25 7H
0O Saturation, surface % 2% 70% 0% B87% B1% T1% 72% 3% B80% 2% 78% 8% T3% 7% Ta%
DO Saturation, mid-depth % T3% 72% % B88% 80% T2% T&% 74% 80% T3% 78% 80% T4% 7% 75%
DO Saturation, bollom % % 7% 73% 70% 86% 73% Td4% 78% 3% 76% 79% 33% 76% 80% 76%
Sigma-t, surface - -1.988 -2.091 -1.671 1770 -1.563 -1.444 -1.505% -1.537 -1.358 1472 -1.360 -1.173 -1.154 -0.828 -1.139
Sigma-t, mid-depth - 1,968 -2.085 -1.973 1,772 -1.565 -1.445 -1.493 -1.537 -1,358 -1.473 -1.358 -1.164 -1,153 -0.627 -1.185
Sigma-t, hottom - -1.968 -2.097 -1.858 -1.768 -1.5685 -1.433 -1.487 -1.529 -1.356 -1.473 -1.348 -1.947 -1.163 «0.824 -1.189
ORP, surtace v 0.216 0.233 0.2 0186 0.169 0.174 0.132 0.155 0.202 0.158 0.168 Q.191 0125 0.219 0.139
ORP, mid-depth v 0.218 0237 0.223 Q.188 0170 0.176 0132 0,158 0.205 0.160 0.183 0,192 0.123 0.223 0.128
ORP, battorn v 0.219 0.242 0.224 0192 0.169 o178 6.129 a.150 0.209 D182 D151 0,180 0.112 0.231 0.104
Transparsncy m 0.9 0.8 1.0 0.9 0.8 1.0 1.1 12 1.1 1.0
Notes:

- 2 dimensionless
% = percent
°C = degrees celsius
DO = dissolved oxygen
EST = Eastern Standard Time
m & meters
g/l = milligrams per liter
mmhaosfem = millimhos per centimater & 25 °C
ORP = oxidation-reduction potential
pH = hydrogen lon activity
%s = parts per thousand
st = standard pH units
V= volts
Scurce; ECT, 1857,

G-MSTreRPRE-SWQ,WB3--060597



Table A-1. Water Quality Data Measured In Sity

Station 10 (Suwannes River Control)

Analyte Units 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 18 17
Data 1906 11/08 107 11/08 11/09 1110 1M 1111 1111 111 12 11118 11425 1202 12/08 12186 12123 12130
Time EST 17:47 17:45 18:15 or.12 08:05 08:20 1240 15:50 08:10 13:20 08:.05 12:05 08:30 11:45 06:45 10:30
Sample Depth, surface m 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 02 o 02
Sample Depth, mid-depth m 20 2.4 22 a1 23 22 3.2 30 25 3.0 34 22 3.0 23 22
Sample Depth, bottom m 41 4.7 55 8.2 55 55 7.5 6.0 5.0 8.0 6.3 55 8.0 55 45
Water Temparature, surface °C 2140 21.91 21.42 2047 19.54 18.69 168.23 10,43 16.63 19.23 18.67 17.50 17.59 14.07 17.47
Water Tormperature, mid-depth °C 21.40 21.80 21.42 20.47 19,54 18.98 19.17 18.29 18.61 19.23 18.66 17.51 17.48 14.08 17.48
Water Temperature, bottorn C 21.4 21.89 214 20.45 19.51 18.81 19,16 19.26 18.83 16.18 18.684 17.48 17.49 14.08 17.61
Conductance, surface mmhos/icm 0.269 0.278 0278 0.293 0.297 0.280 0.280 0.205 0,277 0312 0.527 0.349 0334 0.269 0293 0.250
Conductance, mid-depth mmhesicm 0270 0.276 0.279 0.293 0.286 0.280 0.280 0.295 0.312 0,328 0.349 0.334 0.268 0293 0.260
Conductance, bottom mimhoesfcm 2890 0276 0.279 0.293 0.298 0.280 0.281 0.285 0.312 0.328 0.349 0.333 0.288 0.294 0.248
Salinity, surface Yoo 0,08 0.08 0.10 .10 0,10 0.10 0.10 a.10 o 0.2 013 0.12 0.10 010 .08
Sallnity, mid-depth Y% 0.00 0.08 0.10 0.10 010 0.10 0.19 0.10 - 011 012 013 0.12 0.10 010 0.08
Salinity, bottorn %o 0.09 0.08 0.10 0.10 a.10 .10 010 0.1¢ a1 Q12 0.13 012 010 010 0.08
pH. suface su 7.38 T.41 722 713 7.08 741 N 7.35 Fcyl 7.1 727 7.60 T7.81 7.19 7.48 7.54
pH, mid-depth sy 7.38 7.43 7.23 712 7.04 7.10 712 197 854 7.31 7.58 7.60 719 7.47 7.53
pH, bottom su 747 7.53 T.24 711 703 7.00 7.13 7.4D FAY 7.40 7.61 7.58 728 7.52 7.54
DO, surface mgil 639 8.37 828 8.14 7.38 8.70 6.78 6.87 7.54 877 7.47 7.56 6.04 7.83 6.96
DG, mid-dapth mgil. 8.42 6.43 83 6.15 7.42 6.70 676 6.79 7.67 682 7.48 7.69 6.06 7.97 7.04
DO, bottom mgiL 6.48 6.68 637 6.18 7.43 878 7.03 6.86 7.90 T.00 7.55 7.82 7.03 8.27 7.3
DG Saturation, surface % 2% 72% T0% 68% 80% T% 3% T4% 0% 73% 79% T8% T2% 7% 72%
D0 Saturation, mid-depth % T2% 3% % 88% 80% 2% 73% 3% 81% 73% T8% T9% 72% 7% 73%
DO Saturation, bottorm % 3% T6% 71% 68% 80% T2% 75% T4% B4% 75% 80% 81% 3% BO% T6%
Sigma-t, swiface -1.964 -2.075 -1.984 -1.753 -1.559 -1.452 -1.500 -1.538 -1.473 -1.485 -1.366 -1.154 -1.475 0522 1,184
Slgma-t, mid.depth s -1.964 -2.074 -1.964 -1.753 -1.85¢ -1.447 -1.488 -4.510 -1.370 -1.484 -1.364 -1.158 -1.170 -0.823 -1.18%
Sigma-t, bottom - -1.968 2071 -1.862 -1.749 -1.653 ~1.437 -1.485 -1.504 -1.373 -1.474 -1.360 -1.151 -1.171 -0.623 -1.19%
ORP, swface v 0.205 0.226 0,208 0170 0187 0.162 0.144 0.135 0.167 0.183 0.188 0.185 0431 0.315 0.142
ORP, mid-depth A% 0.208 0.228 0.208 0168 0.188 0.183 0.145 0,132 0.168 0.158 0.186 0.184 0.127 0218 0.138
ORP, bottom v 0.208 0.228 0.208 0.1868 0.191 0.183 0.144 0.129 0,187 0182 0.184 0.187 0.104 0215 0.132
Transparency m 0.8 0.9 0.9 1.2 1.0 1.0 0.9 1.0 1.8 1.1 1.0

Notes:
--- = dimensionless
% = parcent
°C = degrees celslus
DO = dissolved oxygen
EST = Eastern Standard Time
m = meters
mg/L = milligrams per fiter
mmhos/cm = millimhes per centimeter @ 25 °C
CRP = oxidation-reduction potential
pH = hydrogen ion activity
%o parts per thousand
su = standard pH units
V = volts
Source: ECT, 1997.

G-MST76FPRE-SWQ.WB3--060597




Table A-2. Water Quality Data Measured I Situ

Station 1 {Monitor Well)

Anaiyte Units 1 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 11140 17 1124 12001 12008 1215 1222 1229 0105 0112 01M9  01/26
Time EST 17:40  11:32  171¢ 1000 1542 10110 1450 0947 1345 0909 1245 0833
Sampte Depth, surface m
Sample Depth, mid-depth m
Sample Depth, bottom m
Water Temperature, surface °c 2281 2056 2027 2085 1983 1672 1967 1682 1953 1795 1873 17.35
Water Temperature, mid-depth °c
Water Temperature, bottom *C
Conductance, surface mmhesfcm 0.611 0395 0530 0620 0389 0305 0441 0119 0412 0396 0363 0334
Conductance, mid-depth mmhos/cm
Conductance, bottom mmhesfom
Salinity, surface %o 0.18 0.23 0.28 Q.15 0.1 018 0.01% 017 0.16 0.14 0.12
Salinity, mid-depth %o
Salinity, bottom %o
pH, surface su 6.37 6.55 6.14 6.19 §.26 611 6,33 7.05 632 6.20 8.27 6.38
pH, mid-depth su
pH, bottom suy
DO, surface mgiL 1.89 226 2145 240 2.86 2.38 234 201 278 3.00 1.94
DO, mid-depth mait '
DO, bottom mg/l
DO Saturation, surface % 21% 25% 24% 23% 29% 26% 24% 22% 29% 32% 20%
DO Saturation, mid-depth %
DO Saturation, botiom %
Sigma-t, surface .- 1729 1613 1700 1580 -1.029 -1526 1123 1522 211 1372 -1.127

Sigma-t, mid-depth —
Sigma-t, bottom -
ORP, stitface \Y -0.233 -0126 -0450 0202 -0183 0024 0202 -0119 -013% 010t -0.0683 -0042
ORP, mid-depth \'
ORP, bottom v
‘Transparency m
Notes:

-—- = dimensionless

% = percent

°C = degrees celsius

DO = dissolved oxygen

EST = Eastern Standard Time

m = meters

mg/L = milllgrams per liter

mmhosfem = milllmhos per centimeter @ 25 °C

ORP = oxidation-reduction potential

pH = hydrogen ion activity

%o = parts per thousand

su = standard pH units

V = yolis
Source: ECT, 1998.

G-MSTTSFPOST-SWQ WE3--040888



Table A-2, Water Quality Data Measured In Situ

Station 2 (Canal)

Analyte Units 1 2 3 4 5 6 7 8 9 10 11 12
Date 199798 1110 1MM7 14724 1201 1208 12115 1222  12/28 0105 ©1A2 0119 01/26
Time EST 1451 0817 1418 0657 1238 0712 1147 0604 11:02 0641 0950 0512
Sample Depth, surface m 05 0s 05 05 05 05 05 0.1 05 0.5 05 05
Sample Depth, mid-depth m 08 0.8 1.0 1.0
Sample Depth, botiom m 1.2 1.2 1.0 1.6 1.6 1.2 1.7 1.4 1.7 1.9 19 1.3
Water Temperature, surface °C 16.94 1490 1610 1635 1414 1302 1432 1268 1495 1378 1515 1405
Water Temperature, mid-depth °C 1637 1405 14,62 15.15
Water Temperature, bottom °C 1715 1485 1608 1636 1386 13.02 1382 1269 13.40 13.74 1500 1403
Conductance, surface mmhes/cm 0372 0508 0301 o026 0227 0223 04171 0468 0191 0447 0150 0180
Gonductance, mid-depth mmhosfom 0221 0232 0.194 0.139
Conductance, bottom mmhosicm 0780 0683 0285 0215 0300 0225 0173 0470 0.109 0.145 0132 0.180
Salinity, surface %o 0.15 0.22 0.41 0.06 0.07 007 0.04 0.04 0.05 0.02 0.03 0.04
Salinity, mid-depth %o 0.06 0.07 0.08 0,02
Salinity, bottom %o 0.37 0.3 0.10 0.06 011 Q.07 0.04 0.04 0.00 D0.02 002 0.04
pH, surface su 6.86 6.85 6.60 8.65 6.80 6.71 6.67 6.55 6.08 6.40 6.61 6.61
pH, mid-depth su 6.66 6.81 6.06 6.65
pH, bottom su 6.70 6.77 6.63 6.68 6.78 872 6.72 6.58 617 6.35 £6.66 662
DO, surface mg/L 6.53 6.27 672 6.38 6.60 747 7.36 7.02 7.24 6.66 6.64 6.39
DO, mid-depth mgfl. 6.38 6.60 71.20 6.80
DO, bottom mgfL 6.08 5.94 6.92 6.54 6.49 M 7.32 7.39 7.64 7.30 7.10 6.62
DO Saturation, surface % 67% 62% 68% 65% 64% 1% 71% 66% 71% 64% 66% 62%
DO Saturation, mid-depth % 65%  64% 70% 67%
DO Saturation, hottom % 63% 58% 70% €66% 62% 73% 70% 69% 73% 70% 70% 4%
Sligma-t, surfage - -1.040 -0653 0927 -1.004 -0659 -0510 -0708 -0491 -0792 -0642 -0838 0666
Sigma-t, mid-depth — 4005 -0.644 -0.742 -0.844
Sigma-, bottom - 0807 .0572 -0931 -1006 -0580 -0510 -0837 -0491 -0.607 -0638 -0.824 -0.663
ORP, surface A 0254 0152 0183 0253 0208 0224 0248 0232 0288 0297 0285 0302
ORP, mid-depth A" 0.245 0.258 0.300 0.284
ORP, bottom A 0256 0462 0187 0270 0259 0222 0243 0228 0285 0202 0283 0310
Transparency m 08 0.7 0.7 0.7 07 0.7 0.7 05 0.7
Notes:

-- = dimensionless
% = percent

°C = degrees celsius

00 = dissalved axygen

EST = Eastern Standard Time
m = meters

mg/L = milligrams per fiter

mmhos/ecm = millimhos per centimeter @ 25 °C

ORP = oxidation-reduction potential
pH = hydroegen lon activity
%o = patts per thousand
su = slandard pH units
V = volts
Source: ECT, 1998.

G-MSTPSFPCST-SWR. WB3-.040995




Table A-2. Water Quality Data Measured In Situ

Station 3 {Canal)

Analyte Units 1 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 Mo HMA7  14/24 1201 12108 1215 1222 1229 01105 01142 0IM9  01/26
Time EST 15:02 0830 1432 0710 1259 07:23 1589 0619 1117 0623 1001 0526
Sample Depth, surface m 05 05 0.5 05 05 05 0.5 05 0.5 0.5 05 50
Sample Depth, mid-depth m 07 0.9
Sample Depth, hottom m 1.2 08 11 1.3 1.4 12 1.7 15 13 1.4 1.8 13
Water Temperature, surface °C 1762 1464 1604 1605 1466 1271 1345 1253 1324 1350 1492 1339
Water Temperature, mid-depth °G 16.64 14.92
Water Temperature, bottom °C 1699 1457 1528 1616 1462 1268 1349 1250 1305 1349 1492 1340
Conductance, surface mmhos/cm 0174 0461 0198 0374 0444 0450 0103 0093 0084 0090 0116 0.114
Conductance, mid-depth mimhos/ecm 0.144 D.116
Conductance, hottom mmhes/cm 0336 0387 0158 0635 0145 0950 0103 0093 0082 0091 01168 0112
Salinity, surface %o 0.04 0.19 0.05 0.15 0.02 0.03 0.00 0.00 0.00 0.00 0.01 0.01
Salinity, mid-depth %o 0.02 3 0.01
Salinity, bottom %o 0.13 0.15 0.03 0.29 0.02 0.03 0.00 0.00 0.00 0.00 0.1 0.01
pH, surface su 6.92 6.85 6.70 6.68 6,80 6.76 6.60 6.57 6.12 6.47 6.65 6.62
pH, mid-depth su 6.83 6.66
pH, bottom su 6.756 6.95 6.81 6.51 6.88 6.80 6.65 6.70 6.18 6.50 6.68 6.60
DO, surface mg/L 6,83 8,71 7.32 6.82 710 7.89 812 7.66 7.79 7.44 7.21 7.46
DO, mid-depth mg/l 7.19 7.33
DO, bottom mg/L 6.60 6.80 7.44 7.03 7.35 8.06 8.19 7.75 7.86 7.72 7.54 7.63
DO Saturation, surface % 1% 66% 74% 69% 69% T4% 77% 72% 74% 1% 71% %
DO Saturation, mid-depth % 70% T2%
DO Saturation, bottom % 68% 67% 74% T1% 72% 76% 78% 2% 74% 74% 74% 73%
Slgma-t, surface - -1.224 0634 -0860 -0889 -0768 0502 -0616 -0500 0565 -0623 .0819 -0604
Sigma-t, mid-depth -— -0.765 -0.819
Sigma-t, hottom — -1.063 -0654 -085 -0788 -0D.762 0500 -0622 -0496 -0589 -0.622 .-0819 -0.608
ORP, surface A 0269 0155 0198 0260 0268 0222 0265 0239 0310 0285 0281 0297
ORP, mid-depth Vv 0.254 0.281
ORP, bottom v 0269 04585 0202 0284 0253 026 0261 0229 0302 0277 0280 0293
Transparency m 0.8 0.7 0.6 06 0.7 0.7 0.7 0.8 0.7
Notes:

-« = dimensionless
% = percent

°C = degrees celslus

DO = dissolved oxygen

EST = Eastern Standard Time
m = meters

mg/t = miligrams per liter

mmhos/cm = millimhos per centimeter @ 25 °C

ORP = oxidatlon-reduction potential
pH = hydrogen ion activity
% = parts per thousand
su = standard pH units
V = volts
Source; ECT, 1898.

G-MSTTERPOST-SWQ WB3--040098




Table A-2, Water Quality Data Measured |n Situ

Station 4 (Canal)

Analvte Units 1 2 3 4 5 6 7 8 g 10 11 12
Date 1997.98 1110 1IAT 0 124 12001 1208 125 1222 1229 005 012 0119 01/26
Time EST 1642 1046 1628 0920 1457 0923 1355 0854 1325 0830 1203 0739
Sample Depth, surface m 0.5 0.5 0.5 0.5 05 0.5 05 05 05 05 0.5 05
Sample Depth, mid-depth m 09
Sample Depth, bottom m 1.8 0.7 0.8 1.0 0.9
Water Temperature, surface °C 1845 1566 1726 1668 1445 1346 1647 1385 1872 1451 1579 1477
Water Temperature, mid-depth °C 18.08
Water Temperature, bottom °C 18.11 16.65 15.39 16.02 15.82
Conductance, surface mmhosicm 1.000 0444 0375 0268 0284 0296 0326 0288 0274 0215 0175 0.186
Conductance, mid-depth mmhos/cm 1.048
Conductance, bottom mmhos/em 1.042 0.267 0.332 0.285 0.175
Salinity, surface %o 0.49 018 0.15 0.09 0.10 0.10 0.12 0.10 0,09 .06 0.04 0.05
Salinity, mid-depth %o 0.51
Salinity, bottom %o 0.51 0,08 012 010 0.04
pH, surface su 6.78 6,88 6.23 6.48 6.24 6.43 832 6.67 8.34 645 6.45 8,74
pH, mid-depth sy 6.61
pH, bottom sU B.47 6.45 6.26 6,30 6.45
DO, surface ma/L 9,39 5.45 5.10 5.41 £.36 7.00 582 533 6.60 5.04 570 5.78
DO, mid-depth mgiL 758
DO, bottom mg/L 7.56 571 5.50 562 5.62
DO Saturatlon, surface % 100% 54% 53% 55% 52% 66% 58% 51% 67% 49% 57% 57%
DO Saturation, mid-depth 9% 80%
DO Saturation, bottom % 80% 58% 55% 57% 56%
Sigma-, surface wam -1.054 -0.797 -1.094 -1.038 -0637 -0488 -0816 -0607 -1.042 ONM7 -0925 .0.767
Sigma-t, mid-depth - -0.864
Sigma-t, bottom — 0,873 ~1.023 -0.801 -0.921 -0,934
ORP, surface v 0206 0162 0228 0294 0332 0287 0313 0335 0287 0204 0366 0387
ORP, mid-depth Vv 0.205
ORP, hottom v 0,238 0.298 0321 0.288 0,342
Transparency m 0.8 0.8
Notes:

- = dimensionless
% = percent

°C = degress celsius

DO = dissolved oxygen

EST = Eastern Standard Time
m = meters

mg/L. = milligrams per liter

mmhosicm = millimhos per centimeter @ 25 °C

ORP = oxldation-reduction potential
pH = hydrogen ion activity
%o = parls per thousand
su = standard pH unils
V = voits
Source: ECT, 1998,

G-MST76RPOST-SWQ.WB3--040968



Table A-2. Water Quality Data Measured In Situ

Station § (Canal)

Analyte Units. 1 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 1140 HMAT7 1124 1201 12108 1216 12/22 1229 01/05 0112 O1IA9 0426
Time EST 14:39 0805 1408 0647 1228 0702 4135 0553 1050 0801 0936 0502
Sample Depth, surface m 05 05 05 05 05 0.5 0.5 05 05 05 05 05
Sample Depth, mid-depth m
Sample Depth, bottom m 1.0 1.3 1.0 08 1.2 1.0 1.0 1.0 1.2 0.8
Water Temperature, surface *C 1742 1452 157 16.11 1427 1290 4377 1252 13563 1368 1500 1357
Water Temperature, mid-depth *C
Water Temperature, bottom *C 17.47 1612 1426 1290 1382 1253 13.61 1368 1500 13.59
Conductance, surface minhos/cm 0184 0344 0479 02068 0.187 0478 0108 0104 0.090 0098 0122 0.124
Conductance, mid-depth mmhosfcm
Conductance, bottom mmhosicm 0.188 0205 0187 0176 0110 0102 0089 0098 0122 0124
Salinity, surface %o 0.04 0.13 0.04 0.06 0.05 0.04 0.00 0.060 0.00 0.00 0.01 0.04
Salinity, mid-depth %o
Salinity, bottom Yoo 0.05 0.06 0.05 0.04 0.00 0.00 0.00 0.00 0.01 0.01
pH, surface su 6.81 6.88 6.67 6.69 6.88 6.77 6.71 6.59 6.08 €.49 6.72 6.65
pH, mid-depth su
pH, bottom su 6.90 6.71 6.92 6.81 6.80 6.69 6.13 6.54 6.76 6.67
DO, surface mg/L 6.60 6.78 7.49 6.75 6.91 7.71 8.08 7.62 7.81 7.18 6.93 7.33
DO, mid-depth mg/L
DO, bottom ma/L 6.79 7.02 7.05 7.85 8.29 7.80 8.10 7.4 6.92 751
DO Saturation, surface % 68% 66% 5% 68% 67% 73% 78% 1% 75% 69% 68% 70%
DO Saturation, mid-depth %
DO Saturation, bottom % 70% 71% 68% 74% 80% 73% 77% 71% 68% 2%
Sigma-t, surface —- 1,202 0665 -0.815 -0.968 -0.694 -0514 0657 -0.498 -0637 -0.647 -0.828 -0628
Sigma-t, mid-depth —
Sigma-t, hottom - -1.209 0970 -0693 0515 0663 -0500 -0638 -0647 -0828 .-0.624
ORP, surface v 0255 0155 0.220 0269 0247 0210 0233 0220 0289 0305 028 0309
ORP, mid-depth v
ORP, bottom v 0.261 0273 0249 0248 0220 0224 0284 0304 0281 0312
Trahsparency m 06 06 0.6 0.6 07 08 0.7
Notes:

--- = dimensionless
% = parcent

°C = degrees celsius

DO = dissolved oxygen

EST = Eastern Standard Time
m = meters

mg/L = milligrams per liter

mmhos/cm = milimhos per centimeter @ 25 °C

ORP = oxldation-reduction potential
pH = hydrogen ion activity
%o = parts per thousand
su = standard pH units
V = volts
Source; ECT, 1998,

G-MSTTEFMPOST-SWQWB3--040908



Table A-2. Water Quality Data Measured in Situ

Station & (Canal)

Analyte Units 1 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 110 1MA7 1124 12001 1208 1215 12722 12728 0105 0112 018 0126
Time EST 1422 07:49 1352 06:33 1217 0649 11:23 0537 10:35 0547 0921 0449
Sample Depth, surface m 0.5 0.5 05 05 05 05 05 05 05 05 05 0.5
Sample Deplh, mid-depth m 11 0.8 09 14 1.4 1.0 11 1.2 1.0 10 13 1.0
Sample Depth, hottom m 22 1.7 19 22 2.7 20 2.2 24 2.0 24 26 20
Water Temperature, siface °C 17.38 1870 1528 1827 1442 13.08 1388 1234 1370 1378 1506 1390
Water Temperature, mid-depth °C 17.41 1564 1528 16.27 14.39 1340 1369 1233 13.45 13.78 15.09 13.91
Water Temperature, bottom °C 1746 1551 1533 1628 1439 1315 1364 1232 1328 1378 1512 1390
Conductance, surface mmhos/cm 0200 0462 0106 04156 0171 0144 0112 0420 0005 0097 01418 0121
Conductance, mid-depth mmhos/cm 0200 0465 0107 0155 0174 0147 O415 0120 0097 0096 0116 0120
Conductance, bottom mmhos/cm 0197 0467 0107 04156 0174 0175 0409 0425 0081 0087 0117 0120
Salinity, surface %o 0.05 0.03 0.00 0.03 0.04 0.02 0.01 0.01 0.00 0.00 0.01 0,01
Salinity, mid-depth % 0.05 0.03 0.00 0.03 0.04 0.02 0.01 0,01 0.00 0.00 0.01 0.01
Salinity, bottom %o 0,05 0.03 0.00 0.03 0.04 0.04 0,00 0.01 0.00 0.00 0.01 0.0
pH, surface st 6.85 7.04 6.70 6.66 6.93 6.82 6.70 6.64 5.90 655 6.72 £.61
pH, mid-depth su 6.93 717 678 6.68 6.96 6.84 6.71 6.68 5.90 6.57 6.74 6.64
pH, bottom su 7.00 7.43 6.83 673 7.02 683 6.76 6,76 6.00 6,63 6.80 6.70
DO, surface mgfl 6,48 6.63 7.51 5.68 6.52 7.58 7.80 7.1 755 6.93 6.94 7.02
DO, mid-depth my/l 6.47 6.70 7.51 5.84 6.53 7.67 7.80 7.1 7.63 6.97 7.02 7.20
DO, bottom mgiL 6.50 6.84 7.66 6.18 6.56 7.64 7.87 7.07 7.98 7.10 7.37 7.48
DO Saturation, surface % 67% 66% 74% 57% 63% 72% 75% 66% 72% 66% 68% 66%
DO Saturation, mid-depth % 67% 67% T4% 59% 64% 73% 75% 66% 73% 67% 69% 69%
DO Saturation, bottom % 67% 68% 76% 63% 65% 72% 75% 66% 76% 68% 73% 72%
Sigma-t, surface - -1.188 -0920 -0877 1015 0722 0552 -0643 0470 -0650 -0661 -0838 -0570
Sigma-t, mid-depth - -1.193 -0909 0877 -1.0168 0717 -0552 0643 -0469 -0617 -06681 -0844 -0671
Sigma-t, bottom - -1.204 .0.888 0885 -1.017 0717 0547 -0639 0465 -0594 -0661 -0.848 -0.670
ORP, surface v 0.264 0201 0227 0281 0254 0234 0255 0247 0304 0312 0271 0324
ORP, mid-depth \Y 0.270 0203 0235 0.282 0.262 0.230 0257 0242 0,311 0.310 0.263 0.322
ORP, bottom \' 0279 0206 0262 0283 0249 0226 0266 0237 0311 0308 0232 0320
Transparency m 0.7 0.6 0.6 0.7 07 0.8 0.7
Notes:

- = dimensionless
% = percent

°C = degrees celsius

DO = dissolved oxygen

EST = Easlern Standard Time
m = melers

mg/L = milllgrams per liter

mmhos/cm = millimhos per centimeter @ 25 °C

ORP = oxidation-reduction potenttal
pH = hydrogen jon activity
%e = parts per thousand
su = standard pH units
V =volts
Source: ECT, 1988,

G-MST76RPOST-SWQ.WB3--040008



Table A-2, Water Quality Data Measured In Situ

Station 7 (Wadley Pass)

Analyte Units H 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 14M0  HMAT7 1124 1201 1208 125 1222 1229 01/05 0142 0119 01/26
Time EST 1521 0853 1450 0732 1318 0738 12118 0640 4140 0640 1022 0549
Sample Depth, sutface m 05 05 05 05 05 05 05 0.5 05 05 05 05
Sample Depth, mid-depth m 1.2 12 1.4 14 11 1.2 14 1.1 13 1.0 14 1.0
Sample Depth, bottom m 25 25 22 27 22 23 2.8 22 2.2 20 27 2.1
Water Temperature, surface °C 1711 1570 1513 1598 1482 1306 1327 1286 1334 1394 1491 13860
Water Temperature, mid-depth °C 1742 1567 1513 1599 1481 1305 1327 1283 1334 1394 1491 1360
Water Temperature, bottom °C 1714 1559 1513 1598 1476 1305 1331 1283 1339 1395 149 13.60
Conductance, surface mmhos/cm 0158 0164 0132 0137 0164 0419 0105 0090 0085 0082 0115 0109
Conductance, mid-depth mmhos/cm 0200 0462 0433 0438 0473 0119 0406 0091 008 0089 0115 0110
Conductance, bottom mmhosfcm 0055 0164 0433 0139 1448 0121 0108 0091 0089 0089 0416 0110
Sallnity, surface %o 0.03 0.03 0.02 0.02 0.03 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Salinity, mid-depth % 0.05 0.03 0.02 0.02 0.04 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Salinity, hottom %o 0.46 0.03 0.02 0.02 0.71 0.0 0.00 0.00 0.00 0.00 0.0 0.00
pH, surface su 6.74 6.87 B.67 6.78 6.83 6.7 656 6.47 6.12 6.42 6.64 6.62
pH, mid-depth su 6,86 6.89 6,69 6.72 6.80 6.72 6.58 €.50 6.19 6.41 6.65 6.64
pH, bottom su €.61 6.96 6.76 6.74 6.56 6.78 6.62 6.58 6.30 6.47 6.59 6.67
DO, surface mg/L 7.06 7.08 773 7.1 7142 7.92 8.22 7.70 7.91 .21 7.25 7.85
DO, mid-depth mgil 7.08 7.22 7.82 7.15 7.20 8.01 8.27 7.80 7.96 7.30 725 7.64
DO, bottom mg/L 725 7,55 8.10 7.27 7.40 8.29 8.35 8.10 8.21 7.73 7.38 7.82
DO Saturation, surface % 73% % 76% 72% 70% 75% 78% 72% 75% 75% 71% 2%
DO Saturation, mid-depth % 73% 72% 77% 72% 1% 76% 78% 73% 76% 70% 71% 73%
DO Saturation, bottom % 75% 75% 80% 73% 73% 78% 79% 76% 78% 74% 73% T1%
Sigma-4, surface - -1.158 -0819 -0.844 -0975 -0784 0559 -0592 -0541 -0602 -0683 -0.817 -0634
Slgma-t, mid-depth - 1.142 0915 0843 0977 0778 0588 -0691 0537 -0602 0683 -0817 -0633
Slgma-t, bottom - 0832 -0902 -0843 -0975 0250 0557 -0596 -0537 -0609 -0.684 -0817 -0.633
ORP, surface v 0245 0158 0186 0244 0238 0234 0250 0236 0278 0293 0266 0302
ORP, mid-depth v 0247 0456 0190 0248 0235 0231 0251 0234 0280 0295 0270 03N
ORP, bottom v 0262 015t 0194 0251 0251 0226 0251 023 0277 0297 0274 0300
Transparency m 0.4 0.4 0.6 0.7 0.6 0.8 0.7 0.8 0.7
Notes:

-— = dimensionless
% = percent

°C = degrees celslus
DO = dissolved oxygen
EST = Eastern Slandard Time
m = meters
mg/L = mliligrams per liter
mmhos/cm = milllmhos per centimeter @ 25 °C
ORP = oxldation-reduction potential
pH = hydrogen ion activity
% = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1998.

G-MST76RPOST-SWQ.WE3--040098



Table A-2. Water Quality Data Measured In Situ

Station 8 (Alligator Pass)

Analyte Units 1 2 3 4 5 6 7 8 9 10 11 12
Date 1997-98 1Mo A7 1124 12001 12/08 1215 1222 4229 0105 0112 0118 0O1/26
Time EST 1535 0910 1501 07850 1332 0758 1230 0857 1154 0654 10:34  086:.05
Sample Depth, surface m 0.6 05 05 0.5 0.5 0.5 05 a5 a5 0.5 i X1 05
Sample Depth, mid-depth m 0.9 1.4 1.4 1.2 1.4 08 13 1.0 14 1.0
Sample Depth, bottom m 1.1 1.0 1.8 28 27 25 28 16 28 21 28 20
Water Temperature, surface °G 1705 1567 1505 1592 1484 1309 1322 1277 1316 1404 1488 1362
Water Temperature, mid-depth °C 1505 1594 1484 1308 1318 1276 1315 1406 1488 1382
Water Temperature, bottom °’C 17.06 1564 1508 1593 1483 1306 1322 1277 1321 1405 1490 1361
Conductance, surface mmhos/cm 0128 01683 0.114 0129 0144 Of12 0095 0050 0078 0089 0114 0107
Conductance, mid-depth mmhos/em 015 0128 0144 0412 0099 0091 0078 0089 0414 0107
Conductance, bottom mmhos/cm 0133 0.154 0147 0130 0445 0112 D098 0090 0080 0082 0114 0107
Salinity, surface %o 0.1 0.03 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Salinity, mid-depth %o 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Salinity, boftom %o 0.02 0.03 0.01 0.M 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00
pH, surface sU 6.71 6.80 662 672 675 6,71 6.53 6.45 6.10 6.42 6.63 £.66
pH, mid-depth su 6.62 6.72 6.76 6.76 6.56 6.48 6.15 6.43 6.62 6.66
pH, bottom su 6.82 6.82 669 8.75 6.61 6.81 6.61 6.56 6.21 6.46 6.67 6.70
DO, surface mgfl 712 7.06 773 7.08 742 7.94 825 7.66 7.88 7.08 7.14 7.49
DO, mid-depth mgfl. 781 713 7.20 8.04 8.31 .70 795 7.42 7.18 7.53
DO, boltom mgiL 730 7.18 8.13 71.29 74 8.27 §.58 775 8.17 721 7.3 7.68

73% 71% 76% 71% 70% 75% 78% 72% 75% 68% 70% 72%
76% 79% 72% 75% 69% % 2%
75% 71% 80% 73% 73% 78% 81% 73% 77% 70% 2% 73%
-1.159 0919 05838 -0968 -0795 -0.566 -0587 -0530 -0579 0697 -0813 08637
-0.843 0973 0795 -0564 0583 -0528 -0578 0700 -0813 -0637

-1.158 0914 .0842 .0970 -0793 -0562 -0587 -0530 -0565 -0698 0816 -D636

DO Saturation, surface
DO Saturation, mid-depth
DO Saturation, bottom
Slgma-t, surface
Sigra-t, mid-depth
Sigma-t, bottom

[ e
-F
=]
®
3
*
-
[=]
®

ORP, surface v 0.258 0150 01183 0238 0248 0231 0246 0230 0286 0295 0285 020
ORP, mid-depth V 0490 0238 0250 0228 0248 0230 0289 0295 0258 0289
ORP, bottom A" 0255 0151 0.201 0239 0248 0222 0248 0229 028 0293 0257 0283
Transparency m 0.5 0.4 0.7 07 0.6 0.6 0.7 0.8 0.7
Notes:

--- = dimensionless

% = percent

*C = degrees celsius
DG = dissolved oxygen
EST = Eastern Standard Time
m = meters
mg/L = milligrams per liter
mmhosfem = millimhos per centimeter @ 25 °C
ORP = oxidation-reduction potential
pH = hydrogen ion activity
%o = parts per thousand
su = slandard pH units
V = valts
Source: ECT, 1998.

G-MSTT6FPOST-SWQ. WBJ--040803



Table A-2. Water Quality Data Measured In Situ

Slation 9 (East Pass)

Anaiyte Units 1 2 3 4 5 6 7 8 i) 10 11 12
Date 1997-98 1IN0 1MNK7 1124 12000 1208 12158 12/22 121289 01/65 0112 Ot/19 0126
Tiime EST 16:14 0955 1542 08:32 1408 0834 {1306 0742 1230 0739 11142 0647
Sampie Depth, surface m 05 05 05 05 0.5 0.5 0.5 05 05 05 05 05
Sample Depth, mid-depth m 22 26 22 25 22 2.2 24 28 24 28 27 30
Sample Depth, bottom m 45 52 45 49 4.4 45 48 52 48 56 54 6.0
Water Temperature, surface °C 1680 1600 1480 1606 1476 1315 1306 1280 1280 1402 1485 1351
Water Temperature, mid-depth °C 1680 1599 1478 1605 1475 1315 1306 1289 1291 1402 1485 1352
Water Temperature, boltom °C 16.80 15,98 14.77 16.04 1475 1342 13.08 1288 12.96 14,01 14.86 13.51
Conductance, surface mimthos/cm 0109 0137 0100 0126 0134 0113 0097 0088 0078 0089 G114 0110
Conductance, mid-depth minhosfom 0111 0436 0400 0126 0134 0112 0097 0088 0078 0088 0114 01410
Conductance, bottom mmhos/cm 0410 04136 0088 0427 0134 0443 0097 0088 0077 0088 0414 0109
Sallnity, surface %o .00 0.02 0.00 0.01 0.02 0.01 0.00 0.00 0.00 0,00 001 0.00
Sallnity, mid-depth e 0.00 0.02 .00 0.01 0.02 0.04 0.00 0.00 0,00 0.00 0.01 0.00
Salinity, bottom %o 0.00 0.02 0.00 0.0 0.02 0.01 0.00 4.00 0.00 0.00 0,01 0.00
pH, surface su 6.64 6.89 6.51 672 6.71 6.68 8.40 6.44 6,08 6.40 663 6.73
pH, mid-depth sS4 6.64 872 8.50 673 674 6.68 6.40 6.45 612 6.37 6.63 6.80
pH, bottom su 6.72 698 6.54 6.74 6.78 6.73 6.26 6.40 8,20 8.27 6.65 6.94
DO, surtace mg/l. 7.10 6.76 7.62 6.73 7.02 7.78 8,22 7.58 7.83 7.10 7.07 7.44
DO, mid-depth mg/l. 714 6.89 7.7 6.77 7.06 7.87 8.32 7.69 7.92 7.18 7.19 754
DO, battom mg/t. 7.28 6.80 71.97 6.89 715 8.02 8.74 7.88 8.10 7.36 7.45 7.76
DO Saturation, surface % 73% 68% 75% 68% 69% 74% 78% 71% 74% 68% 69% 71%
DO Saturation, mid-depth % 73% 62% 76% 638% 69% 74% 78% 72% 75% 69% 71% 72%
DO Saturation, bottom % T4% 63% T68% 69% 70% 76% 83% 74% 76% 1% 73% 74%
Slgma-t, surface un— 1,124 D979 0808 0993 0787 0573 0566 -0548 0546 -0694 -0.809 .0671
Sigma-t, mid-depth — -1.123 -0978 -0BOS -099% -0786 0573 0566 0544 -0547 -0684 -0.809 -0.623
Sigread, bottom e 4124 0976 0802 0989 0786 £569 -0569 0544 -DS553 -0693 -0810 -0.622
ORP, surface v 0286 0150 0184 0232 0247 0227 0240 0222 0200 0275 0246 035
ORP, mid-depth v 0260 0455 0206 0234 0245 0226 0240 0215 0289 0274 0243 0339
ORP, bottom v 0.26% 0148 0217 0236 0238 0224 0238 0202 0286 0269 0240 0289
Transparency m 0.4 03 0.8 0.7 0.7 0.8 0.6 0.8 07 0.7
Motes:

- = dimensionless
% = percent

*C = degrees celslus

DO = dissolved oxygen

EST = Eastern Standard Time
m = meters

mg/L = milligrams per liter

mmhosfcm = millimhos per centimeter @ 25 °C

ORP = oxidation-reduction potential
pH = hydrogen icn activity
% = parts per thousand
su = standard pH units
V = yolts
Source: ECT, 1898,

G-MSTTEFPOST-5WQ WB3--040098



Table A-2. Water Quality Data Measured In Situ

Station 10 (Suwannge River Control)

Analyte Units _ 1 2 2 4 5 6 i 8 8 10 11 12
Date 199798 1110 1My 11724 4201 12008 12M5 12022 12/29 G105 0142 0IMS 0126
Time EST 16:02 09:35 1528 0816 1356 0821 1252 0727 1245 o722 101 0632
Sample Depth, surface m 05 0.5 0.5 05 05 05 05 05 05 05 05 135
Sample Depth, mid-depth m 1.7 24 20 22 20 20 23 28 24 25 26 3.0
Sampie Depth, bottorn m 34 48 4.1 4.4 4.0 4.0 46 52 48 50 52 8.0
Water Temperature, surface °C 1670 1596 1475 1605 1473 1344 1306 1293 1285 1403 1483 1349
Water Temperature, mid-depth °c 18.71 1586 14.76 168.05 1472 1312 13.05 1293 1287 1404 1483 1347
Water Temperature, bottom °C 1670 1583 1476 160F 1471 1309 13.08 1290 1300 1402 1483 1346
Conductance, surface mmhosfcm 0108 0136 0097 0126 0134 01413 0098 0038 0079 0088 0113 0109
Conductange, mid-depth mmhosicm 0108 0135 0097 0126 01434 0113 0098 00388 0079 0089 0142 0109
Conductance, bottom mmhosfcm 0108 0136 0087 0125 0133 0193 0097 0086 0078 0089 0112 0109
Sallnity, surface %e 0.00 0.02 0.00 0.01 0.02 o001 0.00 0.00 0.00 0.00 .01 0.00
Salinity, mid-depth %e 0.00 0.02 0.00 0.01 0.02 0.01 C.00 0.00 0.00 0.00 0.01 0.60
Salinity, bottom %o 0.00 0.02 0,00 0.04 0.02 0.0 0.00 0.00 Q.00 0.00 0.01 0.00
pH, surface su 6.68 6.95 6.55 6.70 6.70 6.69 8.50 6.57 617 6.43 6.63 6.77
pH, mid-depth su 68,72 7.00 6.59 6.69 669 6.69 6.56 6.63 6.24 6.39 6.62 6.84
pH, bottom st 6.B3 7.05 6.62 6.74 6.68 6.73 6.55 8.71 6.39 6.40 6.62 6.93
DO, surface mail. 717 6.87 7.65 6.85 7.16 7.84 8.13 7.62 7.86 7.04 7.03 742
DO, mid-depth mgiL 7.24 6.87 7.73 7.04 7.32 7.897 8.24 7.72 7.89 713 7.08 742
DO, bottom g/l 7.48 6.86 7.88 7.44 7.74 8.16 8.37 7.91 8.10 127 7.24 752
PO Saturation, surface % 73% 69% 75% 69% 70% 74% 77% 72% 74% 68% 68% 1%
DO Saturation, mid-depth % 74% 69% 76% 71% 2% 75% 78% 73% 74% 63% 68% 1%
DO Saturation, bottom % 76% 69% T1% 75% 76% 7% 78% 74% 76% T0% 7% 72%
Sigma-t, surface — -1.407 00973 -0799 0991 .0783 -0572 -0566 -D550 D541 0695 -0806 -0.619
Sigma-t, mid-depth - -1.108 0873 -0800 -0891 .0781 -0569 -0565 -0550 0542 0697 0807 -0.616
Sigma-, bottom - -1.107 0968 -0800 .0992 0780 -0565 - 0566 -0546 D558 -0694 -0807 -0615
ORP, surface v 0259 0446 0198 0233 0238 0257 0241 0225 D201 0285 0248 0285
ORP, mid.depth v 0.261 0146 0205 0239 0220 0260 0243 0219 0203 0283 0245 0.283
ORP, hottom v 0261 0144 0217 0238 0211 0262 0243 0211 0286 0295 0241 0.264
Transparency m 0.6 0.5 07 0.7 0.8 038 0.7 0.7 0.7 07
Netes:

- = dimensionless
% = percent

°C = degrees celslus

DO = dissolved oxygen

EST = Eastern Standard Time
m = meters

mgrL = milligrams per liter

mmhos/cm = millimhos per centimeter @ 25 °C

ORP = oxldation-reduction potential
pH = hydroegen lon activity
%o = parts per thousand
su = standard pH units
V =volts
Source; ECT, 1988,

G-MST76FPOST-SWQ WS3--040998




APPENDIX B

WEEKLY WATER QUALITY COLLECTED
~ BYECT DURING THE PRE- AND
~ POST- CONSTRUCTION SAMPLING PERIOD

Environmental Censalting & Technoiogy Inc




Table B-1. Pre-Construction Water Quality Data

Station 1 (Monltor Well)

Station 1 {Monitor \Well)

Analyte Units Week 1  Week2 Weelc3 Weekd4 Week5 Week6 Wesk7 Week8 Mean Max. Min. SD_ No.
Date 1996 11111 1118 11/25 12/02 12/09 12116 12/23 12/30
Time EST 09:15 14:10 09:00 13:00 07:20 12:30 07:45 11:15
Suwannee River Flow near Wilcox, FL cfs 8810 6820 5980 7430 8200 7440 7890 8520 7636 8610 5980 868 8
\Water Temperature *C 19.92 2112 20.05 17.83 19.31 15.30 19.38 18.99 21.12 15.30 1.76 7
Specific Conductance mmhos/cm 0,840 1.326 0.555 3.550 2100 230 2.450 1.833 3.550 0.585 0.943 7
Salinity %o 0.40 0.66 024 0.14 0.06 1.20 112 055 1.20 0.06 0.43 7
Hydrogen lon Activity (pH) su 6.34 6.21 6.56 6.70 6.49 6,74 6.4 6.46 6.74 6.21 0.18 7
Dissolved Oxygen (DO) mg/L 374 220 2.51 3.89 495 1075 3.36 449 1075 220 269 7
DO Saturation % 41% 25% 27% 41% 53% 18% 36% 34% 53% 18% 011 7
Oxldation-Reduction Potentlat A" -0.062 0126 0107 0,083 0.003 0.037 -0.029 0083 -0.126 0.076 6
Transparency m
Nitrogen, Nltrate+Nitrite mg/L-N 0.03 0.022 0.015 0.01 1.73 4.43 537 3.45 1.88 5.37 0.011 2.08 8
Nitrogen, Total Kjeldahl mgfL-N 3.64 4.23 195 20.0 28t 315 1.58 4.63 7.44 20,00 1.58 7.16 8
Fecal Coliform MPN/A0O mi 1601 13 7.3 130 49 33 13 6.3 35 1601 6 8
Total Coliform MPN/10D mL 1601 13 7.3 130 49 33 33 6.3 40 1601 6 8
Salmonella 110 (o] c 0 0 0 0 0 0 0 8

Notes:
% = percent
1/0 = presence (1) or abscence {0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean {geometric mean for bacteria)
Max. = maximum
Min, = minimum
SD = standard deviation
No. = number of observations
mL = millliters
mg/L. = milligrams per liter
mg/t.-N = milligrams per liter as nitrogen
mmhos/em = millimhos per centimeter
MPN/100 mL = most probable number per 100 mL
"1.9" = <2.0& "1601" = >1600 MPN/100 mL
%o = parts per thousand
su = standard pH units
V=volls
Source: ECT, 1997.

G-MSTTRWKLY-SWQ.WB3--050808



Table B-1. Pre-Construction Water Quality Data

Station 2 (Canal) Station 2 {Canalj

Analyte Units Week1 Week2 Week3 Weekd Week5 Week6 Week7 Week8 Mean Max. Min. SD _ No,
Date 1996 11111 1118 11/25 12402 12/08 12/16 12/23 12/30
Time EST 06:50 12:10 07.00 10;55 05:02 10:30 06:30 09:15
Suwannee River Flow near Wilcox, FL cfs 8810 6820 5980 7430 8200 7440 76890 8520 7636 8810 £980 868 8
Water Temperature *C 17.85 20.15 18.41 18.31 16.10 16.62 13.14 18.05 17.33 2015 13.14 1.95 8
Specific Conductance mmhos/chm 0.460 0.595 1.100 0.951 0.918 0.506 0.504 0522 0.695 1.100 0.460 0236 8
Salinity %oo 0.19 027 054 0.46 0.44 0.22 022 023 0.32 0.54 0.19 0.13 8
Hydrogen ton Activity (pH) su 6.98 7.01 7.47 7.64 7.55 7.19 7.33 7.42 7.26 7.64 6.98 0.23 8
Dissolved Oxygen (DO) mg/L 6.36 7.47 6.62 7.00 7.45 7.10 7.87 7.02 7.1 7.87 6.36 0.45 8
DO Saturation % 67% 82% 70% 74% 75% 72% 75% 74% 74% B2% 67% 0.04 8
Oxidation-Reduction Potential v 0.159 0.154 0.062 0.147 0177 0127 0.197 0,152 0.147 0.197 0.062 0.037 8
Transparency m 0.8 1.0 1.1 1.0 1.1 0.9 1.0 11 0.9 0.1 5]
Nitrogen, Nitrate+Nitrite mg/L-N 0.737 0.869 0.888 0.882 0.842 0.806 0.818 0.584 0.803 0.888 0.584 0.095 8
Nitrogen, Total Kjeldahl mg/L-N 0.48 0.40 0.20 0.28 .39 0.36 0.36 0.49 0.37 0.49 0.20 0.08 8
Fecal Coliform MPN/100 mL 350 920 540 920 920 79 180 33 302 920 33 8
Total Coliform MPN/A00 mL 350 920 540 920 920 79 180 33 302 920 33 B
Saimonella 110 ¢ o )] 0 0 0 o 0 0 8
Notes:

% = percent

1/0 = presence (1) or abscence (0)

*C = degrees celsius
EST = Eastern Standard Time
m = meters

Mean = arlthmetic mean (geometric mean for bacteria)

May, = maxitium

Min. = minitnum

3D = standard devlation

No, = number of observations
mi = mililliters

mg/L = milligrams pet liter

mg/L-N = milligrams per liter as nltrogen

mmhosfem = milllimhes per centimeter

MPN/100 mL = most probable number per 100 mL
"1.9"= <20 & "{601" = >1600 MPN/100 mL

% = parts per thousand
su = standard pH units
V = volts

Source; ECT, 1997,

G-MST7BRWKLY-5W0.We3-.0506898




Table B-1, Pre-Coanstruction Water Quality Data

Station 3 (Canal) Station 3 (Canal)

Anaiyte Unlts Week1 Week2 Weekd Week4 Week5 Week8 Week7 Week8 Mean Max. Min. SD__ No.
Date 1986 11111 1118 11/25 12102 12/09 1216 12/23 12/30
Time EST 07:.03 12:20 07:15 11:10 05:15 1045 05:45 09:30
Suwannee River Flow near Wilcox, FL ofs 8310 5820 5980 7430 8200 7440 7890 8520 7636 8810 5980 868 8
Water Temperature °C 17.43 18,57 18.80 18.83 16,20 17.15 12.85 17.78 17.20 18.83 12.85 1.85 8
Specific Conductance trmhos/cm 0.555 1.486 3,830 0.633 1.053 0.540 0.676 0.370 1.143 3.830 0.370 1.068 8
Salltnity %o 0.24 0.75 2.05 0.29 0.51 0.24 0.31 0.14 0.57 205 0.14 0.59 8
Hydrogen lon Activity (pH) su 7.01 6.49 7.28 7.7 7.67 7.19 7.44 7.43 7.09 7.7 6.49 0.37 8
Dissolved Oxygen (DO) ma/L 5.99 7.48 6.52 7.24 7.84 6.67 8.00 6.82 7.07 8.00 5.0 065 8
DO Saturation % 62% BO% 70% 7% 79% 69% 75% 1% 73% 80% 62% 0.06 8
Oxidation-Reduction Potential Vv 0.168 0.185 0.132 0.138 0177 0.114 0,191 0.146 0.157 0.191 0.114 0.026 8
Transparency m 0.9 10 08 1.1 1.0 09 10 1.1 0.8 01 8
Nitragen, Nitrate+Nitrite mg/L-N 0.724 0.805 0.870 0.921 (.878 0.806 0.800 0.653 0.807 0.921 0.653 0.081 8
Nitrogen, Total Kjeldahl mg/L-N 052 0.37 0.28 029 0.33 0.34 0.3 0.44 0.36 0.52 Q.28 0.08 8
Fecal Coliform MPNAM0O0 mE 130 1600 1800 350 180 49 350 78 270 1600 49 8
Total Caliform MPN/100 mL 130 1600 1600 350 180 49 350 79 270 1600 49 8
Salmonella 1/0 0 0 0 0 0 0 0 0 0 8
Notes:

% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celsius
EST = Eastern Standard Time
m = melers

Mean = arithmetic mean (geometrlc mean for bacteria)

Max. = maximum

Min. = minimum

SD = standard deviation

No. = number of observations
mi = milliliters

mg/l. = milligrams per liter

mg/L-N = milligrams per liter as hitrogen

mimhos/em = milimhos per centimeter

MPN/100 mL = most probable number per 100 mL
".9" = «2.0 & "1601" = >1600 MPN/100 mL

%o = parts per thousand
su = standard pH units
V = volts

Source: ECT, 1997.

G-MST76FWKLY-SWQ.WB3--050588



Table B-1. Pre-Construction Water Quality Data

Station 4 (Canal) Station 4 (Canal}

Analyte Units Week1 Week2 Week3 Weekd Week5 WeekB \Week7 Week8 Mean Max. Min. SD  No.
Date 1995 1111 1118 11/25 12/02 12/09 1218 12/23 12/30
Time EST 09:15 14:10 09:00 13.00 0715 $2:30 07:45 11:18
Suwannee River Flow near Wilcox, FL ofs 8810 6820 £5980 7430 8200 7440 7890 8520 7636 8810 5980 868 8
Water Temperature °C 16.92 18.78 18.95 15,37 17.06 11.83 18.80 16.82 1895 11.83 237 7
Specific Conductance mimhos/cm 0.680 0.705 1.082 0.894 0.752 0.718 0535 0.767 1.082 0.335 0.162 7
Salinity %o 0.3 0.33 053 0.43 035 0.33 0.23 0.36 0.53 0.23 0.09 7
Hydrogen lon Activity {pH} su 6.55 7.24 735 7.41 7.09 7.27 7.54 708 754 6.55 0.30 7
Dissolved Oxygen (DO) mg/l 5,58 6.46 s 6.29 8.1 6.12 6.80 6.31 7.21 5.58 0.53 7
DO Saturation % 57% 69% 77% €63% 59% 56% 72% 65% T7% 56% 0.07 7
Oxidatlon-Reduction Potential \ 0.156 0.17% 0.181 0.185 0.118 0.205 0129 0.164 0.205 0.118 0.029 7
Transparency m
Nitragen, Nitrate+Nitrite mg/L-N 0.342 0.594 0.644 0.718 0576 0.616 0531 0.543 0.571 0.718 0.342 0103 8
Nitrogen, Total Kleldahl mg/L-t 0.70 0.96 0.42 0.38 054 0.49 0.51 0.86 0.61 0.98 0.38 0.20 8
Fecal Coliform MPN/100 mL 1600 350 350 130 540 130 350 13 231 1600 13 8
Total Coliform MPN/100 mL 1600 350 350 130 540 130 350 23 248 1600 23 8
Salmonella 1/0 o o 0 0 D G 0 0 o a
Notes:

% = percent

1/0 = presence (1) of abscence (0)

°C = degrees celslus
EST = Eastern Standard Time
m = meters

Mean = arithmetic mean (geometric mean for bacteria)

Max. = maximum

Min, = minimum

5D = standard deviation

No. = number of observations
mL = miflifiters

mg/L = milligrams per liter

mgiL-N = milligrams per liter as pitrogen

mmhos/cm = millimhos per centimeter

MPN/1 00 ml. = most probable number per 100 mL
“1.9" = <2,0 & “1601" = >1600 MPNA100 mL

%o = parts per thousand
su = standard pH units
V = volts

Soutce: ECT, 1997,

G-MST?6FWHKLY-SWO.WB3-.050808




Table B-1. Pre-Construction Water Quality Data

Station 5 {Canal) Station § {Canal)

Analyte Units Week1 Week2 Week3 Weekd WeekS Weekf Week7 \WeekB Mean Max. Min. SD__ No,
Date 1996 11111 1118 11/25 12/02 12/08 12116 12/23 12/30
Time EST 06:37 12:.00 06:45 10:40 04:50 10:15 05:15 09:00
Suwannee River Flow near Wilcox, FL cfs 8810 6820 £280 7430 8200 7440 7880 8520 7636 8610 £980 368 8
Water Temperature °C 17.71 18.73 18.58 18.00 15,83 16.58 13.22 18.00 17.08 18.73 1322 1.72 8
Specific Conductance mmhosfcm 0.431 1.610 8.030 0.875 0.862 0,498 0.416 0.489 1.652 8.030 0416 2439 ]
Salinity %o 0.18 0.82 4.48 0.42 0.41 0.21 0.17 o2 (.88 448 017 1.38 8
Hydrogen lon Activity {pH) su 6.90 6.80 7.02 735 7.43 7.12 714 7.28 7.08 7.43 6.80 0.20 B8
Dissolved Oxygen (DO) mgiL 662 7.32 6.46 7.02 7.75 7.09 7.97 6.50 7.08 7.97 6.45 053 B
DO Saturation % 69% 78% 70% 74% 78% 2% 76% 68% 73% 78% 66% 0.04 8
Oxidation-Reduction Potential Y 0.173 0.169 0.150 0.166 0.205 0.3 0.191 0.154 0.167 0.205 0.1 0.022 8
Transparency m 0.6 1.1 0.8 1.0 1.0 1.1 0.9 1.1 06 0.2 6
Nitrogen, Nitrate+Nitrite mg/L-N 0.732 0.837 0.771 0.866 0.879 0.785 0.82 0.638 0.7 0.875 0.638 0.074 8
Nitrogen, Total Kleldahl mg/L-N 0.39 0.37 0.26 0.28 033 0.36 0.30 0.45 0.34 0.45 0.26 0.08 8
Fecal Coliform MPN/100 mL 1601 1601 920 350 220 110 170 110 373 1601 110 8
Total Coliform MPN/A00 ml. 1691 1601 920 350 220 110 170 110 373 1601 110 8
Salmonella 11Q 1 1 0 0 1 0 o 0 3 8
Notes:

% = percent

1/0 = presence (1) or abscence [0}

°C = degrees celslius
EST = Eastern Standard Time
m = meters

Mean = arithmetic mean {(geometric mean for bacteria)

Max. = maximum

Min, = minimum

SD = standard deviation

No. = number of observations
mL = milliliters

mg/L = miligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/ecm = miillmhos per centimeter

MPN/100 mL = most probable number per 100 mL
"1.9" = <2.0 & "1604" = »1600 MPN/100 mL

%o = parts per thousand
su = standard pH units
V = volts

Source: ECT, 1997,

G-MST76RWKLY-5WQ.WB3.-050888



Table B-1. Pre-Construction Water Quality Data

Station 6 (Canal) Statlon 6 (Canal)

Analyte Units Week 1  Week2 Week3 Weekd WeekS5 Week6 Week7 WeekB Mean Max. Min. S0 No.
Date 1896 1111 1118 11/25 12/02 12/09 121186 12/23 1230
Time EST 06:20 11:45 06:30 10:25 04:30 10:00 05:00 08:45
Suwantiee River Flow near Wilcox, FL cofs 8810 6820 5980 7430 8200 7440 7880 8520 7636 8810 5880 868 8
Water Temperature °C 17.27 18.25 18.51 17.63 16.17 16.10 12.52 17.77 16.78 18.51 1252 1.81 8
Speclfic Conductance mmhosfom 0.420 0.500 1.910 0.614 0.559 0.399 0.477 0.369 0.669 1910 0.36¢ 0477 8
Salinity %o 017 0.27 0.88 0.28 0.25 0.16 0.20 0.14 0.31 0.98 0.14 0.26 8
Hydrogen lon Activity (pH) su 8.67 6.50 7.08 6.81 712 7.07 6.59 7.03 6.82 7.12 6.59 022 8
Dissolved Oxygen (DO) mgiL 5.70 6.50 5.86 550 6.88 6.64 690 5.95 6.24 6.90 5,50 052 8
DO Saturation % 59% 71% 62% 57% 70% 67% 64% 62% 64% 71% 57% 0.05 8
Oxidation-Reduction Potential v 0.218 0.171 0.118 0.205 0.230 0,133 0.266 0.205 0.183 0.266 0.118 0.047 8
Transparency m 1.0 13 1.1 1.0 1.1 1.3 1.0 0.1 4
Nitrogen, Nitrate+Nitrite mg/l-N 0.543 0.819 0.807 0.507 0.697 0.717 0671 0.554 0.654 0818 0.507 0112 8
Nitrogen, Total Kjeldahl mg/L-N 055 o4 0.30 0.31 0.36 0.36 033 0.48 0.39 0.55 030 0.08 8
Fecal Coliform MPN/A00 mL 350 1600 540 G20 350 350 540 13 353 1600 13 8
Totad Coliform MPN/100 mL 350 1600 540 920 350 350 540 13 353 1600 13 8
Salmonelia 10 1 1 0 0 1 0 0 0 3 8
Notes:

% = percent

1/0 = presence {1) or abscence (0)
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean (geometric mean for bacteria)
Max. = maximum
Min. = minimum
SD = standard deviation
No. = number of observations
mL = milliliters
mai. = milligrams per (iter
mg/L-N = milligrams per liter as nitrogen
mmhos/cm = millltmhaos per centimeter
MPN/100 mL = most probable number per 100 mL
"1.9" = <2,0 & "1601" = >1600 MPN/1OO mL
%o = parts per thousand
su = standard pH units
V = volts
Source; ECT, 1997.

G-MST7TORMWKLY-$WQWE3--050858



Table B-1. Pre-Construction Water Quality Data

Station 7 (Wadley Pass) Statlon 7 (Wadley Pass)

Analyte Units Week 1 Week2 Week3 Weekd4 Week5S Week6 \Week7 Veek8 Mean Max. Min. S0 No.
Date 1995 1111 11418 1125 12/02 12/09 1216 12123 12/30
Time EST 07:36 1245 07:30 11:20 0542 1100 06:00 09:45
Suwannee River Flow near Wilcox, FL cfs 8810 6820 5980 7430 8200 7440 7830 8520 7636 a8g10 5980 868 8
Water Tefnperature °C 18.73 18.60 18.91 18.79 16,44 17.27 13.59 17.53 17.48 18.91 13.59 1.69 8
Specific Conductance mmhos/cm 0.33% 2.090 4.100 0.439 1.630 0.480 0.630 0.296 1.252 4100 0.296 1.242 8
Sallnity %o 0.16 1.08 22¢ 0.18 0.83 0.21 0.28 0.10 0.63 224 0.10 0.68 8
Hydrogen lon: Activity {pH) su 7.48 7.00 7.30 7.83 7.78 7.28 7.47 7.52 733 7.78 7.00 0.24 8
Dissolved Oxygen (DO) mg/l. 6.96 754 6.86 7.46 8.01 7.21 8.06 7.04 7.39 B.06 6.86 043 B
DO Saturation % 74% 80% 74% 79% 82% 75% 77% 73% 77% 82% 73% 0.03 8
Oxldation-Reduction Potential \Y 0173 0175 0.139 0.168 017 0119 0.201 0.134 0.160 0.201 0.119 0.026 8
Transparency m 08 1.2 1.1 1.0 11 1.2 0.9 0.1 4
Nitrogen, Nitrate+Nitrite mg/L-N c.8 0.674 0.891 0.971 0.888 0.881 0.861 0.707 0.859 0.971 0.707 0.072 8
Nitrogen, Total Kjeldaht mg/L-N 0.38 0.40 G.35 052 04 0.32 0.30 0.43 0.39 0.52 0.30 0.06 8
Fecal Coliform MPN/100 mL 240 540 170 540 220 49 23 70 146 540 23 B
Total Coliform MPN/10G mL 240 540 170 540 220 49 23 70 146 540 23 B
Salmaonella 1/0 0 0 0 0 ¢ 0 0 0 0 8
Notes:

% = percent

1/0 = presence (1} or abscence {0}

°C = degrees celsius
EST = Eastern Standard Time
m = meters

Mean = arithmetic mean {geometric mean for bactetia)

Max, = maximum

Min, = minimurm

SD = standard deviation

No. = humber of cbservations
mL = millliiters

mg/l. = mitfigrams per liter

mg/L-N = milligrams per fiter as nitrogen

mmhos/cm = millimhos per centimeter

MPN/100 mL = most probable number per 100 mL
*1.9" = <2.0 & "1601" = »1600 MPN/100 mL

%e = parts per thousand
su = standard pH units
V = volts

Source: ECT, 1897.

G-MST76FWKLY-SWQ.WE3-.050695



Table B-1. Pre-Construction Water Quality Data

Station 8 (Alligator Pass) Station 8 (Alligator Pass)

Analyte Units Week1 Week2 Week3 Weekd4 WWeek5 Week6 Week7 WWeek8 Mean Max. Min. 8D No,
Date 1996 11111 11118 11i25 12/02 12/09 12116 12/23 12/30
Time EST 07:55 12:55 07:40 11:40 05:65 11:15 06:15 10:00
Suwannee River Flow near Wilcox, FL cfs 8810 6820 5080 7430 8200 7440 7890 8520 7636 8810 5980 868 8
Water Temperature °C 18.65 18.65 18.93 18.69 16.59 17.24 13.78 1753 17.50 18.93 13.78 1.61 8
Specific Conductance mmhos/cm 0.316 0.730 2.440 0.439 0.860 1.057 0.406 0.455 0.838 2.440 0318 0.651 8
Salinity %o 0142 0.34 1.28 0.18 0.41 052 0.16 0.19 0.40 1.28 012 0.38 8
Hydrogen lon Activity (pH) su 719 7.04 7.34 7.67 7.85 745 750 7.48 7.33 7.85 7.04 0.26 8
Dissolved Oxygen {(DO) mg/L 6.87 7.682 6.77 753 7.93 7.21 8.1 7.08 7.39 8.1 6.77 0.46 8
DO Saturation % 73% B81% 73% 80% 81% 75% 86% 74% 78% 85% 13% 0.04 8
Oxidation-Reduction Potential v 0.162 0.172 0.136 0.157 0.176 0.124 0.200 0.160 0.161 0.2C0 0.124 0.022 8
Transparency m 0.7 09 1.1 1.0 09 9 1.1 0.7 0.1 5
Nitrogen, Nitrate+Nitrite mg/t-N 0.811 0.882 0.918 0.988 0.910 0.844 0.867 0.624 0.864 0.288 0.694 0.081 B
Nitrogen, Totat Kieldah! mgfL-N 0.40 0.43 0.44 0.46 0.70 0.34 0.29 0.45 0.44 0.70 0.29 0.1 8
Fecal Coliform MPNAGO mL 240 280 240 41 350 46 49 45 112 350 a4 120 8
Total Collform MPN/00 mL 240 280 240 M 350 46 49 45 112 350 41 120 8
Salmonella 1/0 1 1 1 1 1 1 1 1 8 8
Notes:

% = percent

1/0 = presence (1) or abscence (0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean (geometric mean for bacteria)
Max. = maximum
Min. = minimum
SD = standard deviation
No. = number of ocbservations
mb = milliliters
mg/L = milligrams per liter
mg/L-N = mliigrams per liter as nitrogen
mmhos/ecm = millimhos per centimeter
MPN/100 mL = most probable number per 100 mb
"1.9" = <2.0 8 "1601" = »1600 MPN/{00 mL
%e = parts per thousand
su = standard pH units
V = volls
Source; ECT, 1997.

G-MSTTRWKLY-SWQ.w8a3--050888




_Table B-1. Pre-Construction Water Quality Data

Station 9 (Eas{ Pass} Stalion 9 {East Pass)

Analyte Units Week1 Week2 Weekd Weekd4 Week5 Week6 Week7 Week8 Mean Max, Min, 8D_ _No.
Date 1996 ARTAR 1118 11125 12/02 12/09 12116 12/23 12/30
Time EST 08:40 13:35 08:15 1225 0835 1200 0700 10:45
Suwannee River Flow near Wilcox, FL cfs 8810 6820 5880 7430 8200 7440 7890 8520 7636 8810 5980 868 8
Waler Temperature °C 18.95 18.55 19.20 18.64 17.50 17.40 1412 17.50 17.73 19.20 1412 152 8
Specific Conductance mmhos/em 0.291 0.312 0342 0350 0.288 0280 0292 0250 0302 0330 0.250  0.030 8
Salinity %o 0.10 on 0.13 0.13 0.10 0.10 0.10 0.08 011 0.3 0.08 0.02 8
Hydrogen lon Activity (pH) su 7.09 877 724 7.60 1.67 7.16 7.49 7.4 7.21 7.67 6.77 0.28 8
Dissolved Oxygen (DO) mg/l. 6.69 7.50 6,69 7.34 7.61 7.06 7.98 710 7.24 7.96 6.69 0.42 8
DO Saturation % 1% 80% 72% 78% 78% 73% 7% 74% 75% 80% 1% 0.03 8
Oxldation-Reduction Potentlal v 0.174 0.202 0.158 0.166 0.191 0125 0.219 0.139 0172 80.219 0.125 0.030 8
Transparency m 0.9 1.0 11 1.2 1.1 1.0 11 12 0.8 01 6
Nitrogen, Nitrate+Nitrite mg/L-N 0817 0800 1.01 0.981 0.926 0.881 0882 0716 0.889 1.01 0.716 0086 8
Nitrogen, Total Kjeldah! mg/L-N 0.44 0.39 0.27 0.46 0.24 0.33 0.29 0.42 0.36 0.46 0.24 0.08 8
Fecal Coliform MPN/100 mL 33 920 350 170 46 3 33 33 85 920 3 291 8
Total Cofiforim MPN/100 mL 33 920 350 170 46 3 44 33 90 920 3 290 8
Salmonella 1/0 i 1 1 1 1 1 1 1 8 8
Notes:

% = percent

1/0 = presence (1) or abscence {0)

°C = degrees celsius
EST = Eastern Standard Time
m = meters

Mean = arithmetic mean (geometric mean for bacteria)

Max. = maximum

Min. = minimum

8D = standard devlation

No., = number of observations
mL = miliiliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/em = millimhos per centimeter

MPN/100 mL = most probable number per 100 mi.
"1.9" = <2.0 & "1601" = >1600 MPN/100 mL

% = parts per thousand
su = standard pH units
V = voits

Source; ECT, 1997.

G-MST7TBRWKLY-SWQ WB3--050696



Table B-1. Pre-Construction Water Quality Data

Statiop 10 (Suwannee River Control)

Station 10 (Suwannee River Control}

Analyte Units Weelk1 Week2 Week3 Weekd Week5 \Week6 Week7 Weekd Mean Max. Min. 8D Ne.
Date 1986 1111 1118 11/25 12/02 12/09 12116 12/23 12130
Time EST 08:20 13:20 08.05 12:.05 06:30 11:45 06:45 10:30
Suwannee River Flow near Wilcox, FL, cfs 8810 6820 5980 7430 8200 7440 7880 8520 7636 8810 5980 868 8
Water Temperature °c 18.99 18.63 19.23 18.67 17.50 17.51 14.07 17.47 17.76 19.23 14.07 154 8
Speclfic Conductance mmhos/cm 0.290 0.312 0327 0.349 0,334 0.289 0.293 0.250 0.306 0.349 0.250 0.029 8
Salinity %o 0.10 o1 0.12 0.13 012 0.10 010 0.08 0.1 0.13 0.08 0.01 8
Hydrogen lon Activity (pH) su 7.1 7.01 7.27 7.60 7.61 7.19 7.48 7.54 7.30 7.61 7.01 0.22 8
Dissclved Oxygen (DO) mg/l 6870 754 677 747 7.56 6.94 7.83 6.96 7.23 7.93 B.70 0.42 8
DO Saturatlon % 72% 80% 73% 79% 78% 72% 7% 72% 75% 80% 72% 0.03 8
Oxidation-Reduction Potentlal v 0.162 0.167 0.163 0,186 0.185 0.131 0.215 0.142 0.169 0.215 a.131 0.025 8
Transparency m 0.9 0.9 1.0 1.6 1.4 1.0 1.1 1.6 09 0.2 6
Nitrogen, Nitrate+Nitrite mg/L-N 0.831 0.927 1.01 1.01 0.926 0.857 0.872 0.716 0.894 1.01 0.716 0.091 8
Nitrogen, Total ijeldaht mg/l-N 0.47 0.28 0.19 0.44 0.36 0.39 0.31 0.42 0.37 0.47 0.19 0.08 8
Fecal Colliform MPN/M0C ml 23 250 130 170 49 23 33 11 52 250 11 8
Totat Coliform MPN/100 mL 23 250 130 170 49 23 33 1" 52 250 11 8
Salmonella 1/0 1 1 1 1 1 1 1 1 8 8
Notes:

% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celslus
EST = Eastern Standard Time
m = meters

Mean = arithmetic mean (geometric mean for bacteria)

Max. = maximum

Min. = minimum

SD = standard deviation

No. = number of observations
mb = milliliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/em = millmhos per centimeter

MPN/100 mi. = most probable number per 100 mL
"1.8" = «2.0 & "601" = »1600 MPN/100 mL

%o = parts per thousand
su = gtandard pH units
V = volts

Source; ECT, 1997,

G-MST76FWKLY-5WQ.WB3--050895



Table B-2, Post-Construction Water Quality Data

Station 1 {(Monitor Well) Statlon 1 {Monitor Well)

Anaiyte Units Week1 Week2 Week3 Weekd WeekS Week8 Week? Week8 Week8 Week 10 Week 11 Weel 12 Mean May, Min. S0 No.
Date 1997-98 1110 117 11124 12/01 12/08 12115 1222 12729 01/05 0112 0119 01126
Time EST 17:40 11:32 1710 10:00 15:42 1010 14:50 09:47 13:45  09:.09 12:45 08:33
River Flow ofs 11500 12000 13800 13200 43000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. °C 22.61 20.56 20.27 20.85 19.83 16.72 19.67 16.82 19.59 17.95 18.73 17.35 18.26 22.61 16.72 171 12
Spec. Cond. mmhosfom 0611 (0389 0530 0620 0389 0305 0441 0419 0412 0386 0363 0334 0410 0620 0419 0130 12
Salinlty %e 0.16 0.23 0.28 0.15 0.11 0.18 0.01 017 018 014 042 0.16 0.28 0.01 007 11
oH sU 6.37 6.55 6.14 6.19 8.26 6.1 6.33 7.05 6.32 6.20 8.27 6.38 6.30 7.05 8.11 024 12
po mgiL, 1.89 2,26 215 210 2.86 238 234 20 278 3.00 1.94 2.34 3.00 1.89 037 11
DO Saturation % 21% 25% 24% 23% 29% 286% 24% 22% 20% 32% 20% 25% 32% 20% 004 1
ORP v -0.233 0126 -0.15¢ -0.202 -0.183 0.024 -0202 0119 D139 0101 0063 -0.042 0.128 0.024 0233 0071 12
Transparency m
Nitrate+Nitrite mgil-N 0.034 0.236 0.019 0.002 0.002 0.668 0.062 0.336 0.072 0.002 0.002 0.005 0120 0.668 0.002 0,194 12
Kjeldah!-N mg/L-N 6.866 2,25 6.24 8.23 412 1.64 4.07 1.35 3m 3.07 2.37 1.89 .76 8.23 1.35 214 12
Fecal Coliform MPN/100 mL 1.9 20 1.9 20 1.9 20 20 20 2.0 19 20 1.8 2 2 2 12
Total Coliform MPN/MQ0 mL 20 45 2.0 2.0 20 45 20 45 45 1.8 20 1.9 3 5 2 12
Salmonella 1/0 1] 0 0 0 0 0 0 1] 0 0 0 0 0 12
Notes:

% = pereent

1/0 = presenee {1) or abscence (0)
°C = degrees celsius
EST = Eastem Standard Time
m = meters
Mean = arithmetic mean (geometric mean for bacteria)
Max. = maximum
Min. = minlmum
8D = standard devlation
No. = number of observatichs
mL = milliliters
mg/L = milligrams per liter
mg/L-N = milligrams per liter as nitrogen
mmbhosicm = millimhos per centimeter
MPN/M00 mL = most probable number per 100 mL
".9"= <2.0 & "B601" = >1600 MPNMOO mL
%o = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1998,

G-MSTTORWKLY-SWQ W8B3--D50808




Table B-2. Post-Canstruetion Water Quality Data
Station 2 (Canal) Station 2 (Canal)

Analyte Units Week] Week2 Week3 Weokd Week5 Week§ Week7 Weekg Week9 Week 10 Week 11 Week 12 Mean Max, Min. SO No.
Date 1897-98 11410 1MN17 11424 12104 12/08 12115 12122 12128 01/08 0112 0119 01/26
Time EST 14:51 0817 1419 06:57 12:39 o712 11:47 05:04 11:02 o061 09:50 05:12
River Flow cfs 11500 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. ke 16.94 14,80 16.10 16.38 1414 13.02 14.32 12.68 14.95 13.78 18.16 14.05 1470 16.94 12.68 125 12
Spee. Cond. mmhosfcm 0.372 0.508 0.301 0.215 0.227 0.223 0171 0.168 0.194 0.147 0.150 0.180 0.238 0.508 0.147 0103 12
Salinity %o 0.15 0.22 0.11 0.06 0.07 0.07 0.04 0.04 3.05 0.02 0.03 0.04 0.08 0.22 0.02 606 12
pH su 6.86 6.85 6.60 6.65 6.80 871 687 6.55 6.08 6.40 6.61 6.61 6.56 6.86 6.08 020 12
Do mgf. 6.53 8.27 6.72 6.38 6.60 7.47 7.36 7.02 7.24 6.66 6.64 6.39 8.77 747 8,27 038 12
DO Saturation % 67% 62% 68% 65% 649 1% T1% 66% 71% 64% 66% 62% 66% 7% 62% 003 12
ORP v 0.254 0.152 0.183 0.263 0.268 0.224 0.248 0.232 0.288 0.297 0.285 0.302 0.249 0.302 0.152 0.044 12
Transparency m 0.8 07 0.7 Q.7 0.7 0.7 07 05 0.7 0.7 08 0.5 0.1 9
Nitrake+Hhitrite mgfl-id 0180 0.183 0.154 0.125 0,201 0.071 0.152 0121 0.1 0114 0.450 0.145 0.141 0.201 0.071 0.036 12
Kleldaht-N mgL-N 0.64 0.69 0.81 073 0.65 0.68 0.76 0.7 0.7 0.60 0.66 0.73 a.7q .81 0.60 0.05 12
Facal Coliform MPNMA0G mL 540 540 130 240 540 350 540 840 g20 350 240 350 393 820 130 12
Tota! Coliform MPN/100 mL 540 540 130 240 540 350 840 540 920 540 240 540 422 920 130 12
Salmonelia 16 o 1] 1 o [4] 0 0 3] 0 1] o] 0 4 12
Notes:

% = percent

110 = presence {1} or abscence (0)

°C = degrees celsius

EST = Eastarn Standard Time

m = meters

Mean = atithmetlc mean (geometric mean for bacteria)

Max. = maximum

Min. = minimum

8D = standard deviation

No. = number of cbservations
mL = milliiters

mgfl = milligrams per (ifer

mgiL-N = milligrams per liter as nitrogen
mmhosfcm = mllimhos per centimeter

MPNADD ml = most probable number per 100 mL
"4.9" = <2.0 & "1601" = >1600 MPNM0OO mL

%e = parts per thousand
su = standard pH units
V = volts

Source: ECT, 1998,

G-MSTPOFWKL Y-SWR.WR3—05D3D8



Table B-2. Post-Construction Water Guality Data

Station 3 (Canal) Station 3 {Canaf)

Analyte Units _Weelc 1 Week2 Weekd Weekd4 WeekS Week6 Wesk7 Week8 \Week@ Weel 10 Week 11 Week12 __Mean Max, Min. SO No.
Date 1997-98 1110 1AT 124 201 1208 1215 12122 12729 0105 012 018 D12e
Time EST 15:02 08:30 1432 o710 12,69 07:23 11:5% 08:19 1117 06:23 10:01 05:26
River Fiow ofe 11500 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. G 1752 1464 1804 1605 1486 1271 1345 1253 1324 1350 1492 1339 1438  17.52 1253 147 12
Spec, Cond. mmhos/cm 0174 0.461 0.198 0.374 0.144  0.150 0.103 0083  0.084 0080 0416 0.114 0175 0.461 0084 0415 12
Salinity %o 0.04 0.19 0.05 015 0.02 0.03 0.00 0.00 0.00 D.00 0.0 0.0 0.04 019 Q.00 ags 12
pi sU 6.92 6.85 §.70 6.68 6.80 6.76 6.60 6.57 6.12 6.47 6.65 6.62 6.59 6.92 612 020 12
Do mgh. 6.83 6.1 7.32 6.82 7.10 7.89 8.12 7.68 7.79 T7.44 7.21 7.46 7.36 812 671 043 12
DO Saturation Y 1% 68% 74% 69% G69% 74% 7% 72% 74% 71% % 71% T2% 7% 86% 003 12
ORP v 0.269 0,155 0.198 0.260 0.268 a.222 0,265 0.239 0.310 0.285 0.281 0.297 0.253 0.310 0.155 0.042 12
Transparency m 08 0.7 0.6 0.6 07 0.7 0.7 0.7 08 0.6 0.1 7
Nitrate+Nitrite mgiL-N a.181 0.228 0.450 0.423 0.214 0.091 0.150 0.133 6.098 D.146 0.166 0.180 0.155 0.228 0.0Mm 0040 12
Kijeldaht-N mgi-N 0.64 .50 0.62 0.68 0,5¢ 0.62 0.75 0.66 0.66 0.52 0.58 087 .62 075 050 0.07 12
Fecal Coliform MPNMO0 mL 920 79 130 170 220 130 170 170 240 220 170 130 184 920 . 79 12
Total Coliform MPN/10D mi- 920 79 170 220 240 24p 170 170 240 220 170 130 204 920 79 12
Saimonetia 1 0 i 0 1 ) 3} 0 0 1 0 o ] 2 12
Notes:

% = percent

1/0 = presence (1) or abscence (0}

°C = degrees celsius

EST = Eastern Standard Time

m = melers

Mean = arithmetlc mean (geometric mean for bacteria)

Max, = maximum
Min, = minimum

SD = standard deviation

No. = number of abservations
mt. = milliliters

mgL. = milligrams per liter

mgiL-N = milligrams per liter as nitrogen
mmhos/cm = milimhos per centimeter

MPN100 mb = most probable number per 100 mL
1.8" = <2.0 & "1801" = >1600 MPN100 mL

% = parts per thousand
su = standard pH units
W = valts

Source; ECT, 1998,

G-METTOFWWKLY-SWOWR3--0506808




Table B-2. Post-Construction Water Quallly Bata

Station 4 (Canal) Station 4 (Canal}

Analyte Units Week1 Week2 Week3 Weekd WeekS Week8 Week7 Week8 Weekd Week 10 Week 11 Week 12 Mean Max. Min. SD__No,
Date 1997-08 11410 117 11/24 12/01 12/08 1215 12422 12129 01405 0112 0119 01426
Time EST 16:42 10:46 16:28 09:20 14:57 09:23 1356 08:54 13:25 08:30 12:03 07:39
River Flow cfe 11500 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. °C 18.45 1566 1726 1668 1415 1346 1547 1385 1672 1451 1579 14977 1555 1845 1316 147 12
Spec. Cond. mmhos/em 1.000 0.444 0.375 0.268 0.284 0.296 0.326 0.288 0.274 0.21% 0.176 0.186 0.344 1.000 0175 0210 12
Salinity %o 0.48 0.18 0.15 0.09 0.10 010 012 0.10 0.09 0.08 0.04 0.08 013 0.49 0.04 011 12
pH sl 6.78 6.88 6.23 6.46 6.24 6.43 8.32 8.67 6.34 6.45 6.45 6.74 6.45 6.88 6.23 021 12
Do mgil. 9.39 5.45 5.10 5.41 5.36 7.00 5.82 5.33 6.60 5.04 5.70 5.78 6.00 9.39 5.04 116 12
DO Saturation % 100% 54% 53% 55% 5% 6% 58% 51% 67% 49% 57% 5% 60%  100% 49% 013 12
ORP Vv 0.208 0,162 0.228 0.294 0.332 0.287 0.313 0.335 0.287 0.294 0.366 0.387 0.2¢1 0.387 0.162 0.062 12
Transparency m 08 0.9
Nitrate+Nitrite mg/L-N 0.085 0086 009 0082 0103 0070 0110 0096 0068 0064 0067 0.056 0084 010 0056 0017 12
Kietdah!-N mg/l-N 0.58 0.68 0.79 0.81 0.74 0.65 0.78 0.88 0.84 0.80 0.68 0.7 0.74 0.88 0.58 008 12
Fecal Cofiform MPNM0O mL 13g 350 170 240 130 540 240 350 130 540 280 540 264 540 130 12
Total Coliform MPNAMD0 mL 240 350 170 280 240 540 240 350 240 5490 280 920 326 920 170 12
Salmoneifa 10 1 D 0 1 o 0 1 o) 1 1 0 [¢] g 12
Notes:

% = percent

1/0 = presence {1) or abscence (0)
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arithmetlc mean {geometric mean for bacteria)
Max. = maximum
Min. = minimum
SDr= standard deviation
No, = number of observations
mL = miliifiters
mg/L = miiligrams per liter
mg/L-N = milllgrams per liter 85 nitrogan
mmhos/em = millimhos per centimeter
MPN/400 mL. = most probable number per 100 mL
4.9" = <20 & "1601" = >1600 MPN/M00 mL
%o = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1998.

G-MSTTIRWEKLY-SWQ.WB3-050308



Table B-2. Post-Construction VWater Quality Data

Station 5 (Canal) Station 5 (Canall

Analyte Units Weelc 1 Weak2 Weekd Weekd WeekS Week6 Week7 Week8 Week9 Week10 Week 11 Week 12 Mean Max, Min, SD__No.
Dale 1997-98 110 AT 1124 120 12008 125 12/22 12729 0105 0112 0118 0126
Time EST 14:39 08:05 14:08 06:47 12:28 07.02 11:35 05:53 10:50 06:01 09:36 05.02
River Flow cfs 11500 12000 13800 13200 43000 14500 15800 18000 20800 22000 21600 21500 16425 22000 11500 3833 12
Water Temp. °C 17.42 14.52 16.7M 16.41 14.27 12.90 13.77 1252 1353 13.68 15.00 13.57 14,42 17.42 12.52 136 12
Spec. Cond. mmhosfcm 0.184 0.344 0.179 0.206 0.187 0178 0.109 0.104 0.080 0.098 0.122 0.124 0.160 0.344 0.080 D068 12
Salinity %o 4,04 0.13 0.04 0.08 0,06 0.04 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.13 0.00 004 - 12
pH 5U 8.4 6.89 6.67 6.69 §.88 6.77 6.71 6.59 §.08 6.4% 6.72 6.65 6.60 6.89 6.08 o 12
Do .mgfl, 6.60 6.78 7.49 6.75 6,91 7.7 8.08 7.62 7.81 718 6.93 733 7.27 8.08 6.60 cd46 12
DO Saturation % 68% 66% 75% 68% 67% 73% 78% 1% 75% 69% 68% 0% 71% 78% €6% 003 12
ORP v 0.255 0.165 0.220 0.269 0.247 0.210 0.23% 0.229 0.269 0.365 0.281 0.309 0.251 0.308 D.155 0.042 12
Transparency m 0.6 0.6 0.6 0.6 0.7 0.8 6.7 0.7 08 0.6 0.1 7
Nitrate-+Nitrite myfl-N 0174 0191 0146 0126 0206 0087 0152 0133 0095 0139 0169 0170 0149 0206 0087 0034 12
Kleldah)-N mgL-N 0.70 0.60 0.74 0.71 0.63 0.63 0.68 0.64 0.68 0.54 0.59 0.69 0.65 0.74 0.50 007 12
Fecal Coliform MPNAQOD mL 1600 240 170 540 540 240 920 240 540 360 240 540 413 1600 170 12
Total Coliform MPN/M00 mL 1600 240 220 540 540 240 920 240 540 430 240 540 429 1600 220 12
Salmonedia 110 1 g 0 1 0 1 1 0 0 ] 1 1 6 12
Notes:

% = percent

1/0 = preserce {1} or abscence (0}

°C = degrees celslus

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (gecmefric mean for bacteria}

Max, = maximum
Min, = minimum

8D = standard deviation
Ne. = number of observatlons
mL = milliliters
mgi = milligrams per fiter
mgfL-N = milligrams per liter as nitregen
mimhasfcm = milllinhos per centimeter
MPN/MO00 mt. = most probable number per 100 mi.
"4.9" = <2.0 & "1601" = >1600 MPNA00 mL
%o = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1988.

G-MSTTAFWKLY-SWQ.WRB3-050308



Tabile B-2. Post-Construction Water Quality Data.

Station 6 {Canal) Station 8 {Canal}

Anaiyte tnits Week1 Week2 Week3 Weekd Weekd Week6 Week7 Week8 Weekd Week 10 Week 11 Week 12 Mean May. Min. §D_ No
Date 1997-98 11110 M7 11/24 12/01 12/08 1215 12122 12/29 01/0% 0112 01/18 01426
Time £8T 1422 0749 1352 06:33 1247 0649 1123 0537  10:36 0547 0921 04:49
River Flow ofs 11500 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp, °C 17.35 16.70 16.28 16.27 14.42 13.08 13.68 1234 13.70 13.78 15.06 13.90 14.55 17.35 12.34 137 12
Spec. Cond. mmhos/cm 0,200 0.162 0.106 0.1586 0171 0,144 0.112 0.120 0.09% 0.097 0.118 0121 0.134 0.200 0.085 0031 12
Sallnity %e 0.06 0.03 0.00 0.03 0.04 0.02 0.01 0.01 0.00 0.00 0.01 0.01 0.02 0.05 0.00 0.0z 12
pH su 6.85 7.04 6.70 8.66 6.93 6,82 6,70 6.64 5.90 6.55 6.72 6.61 6.56 7.04 5.90 027 12
o0 mgiL 6.48 6.63 7.51 5.68 6.52 7.58 7.80 7.1 7.55 6.93 6.94 7.02 6.98 7.80 5.68 057 12
DO Saturation % 67% 66% 74% 57% 63% 72% 75% 66% 2% 66% 685% 68% 68% 75% 57% 005 12
ORP v 0.264 0.201 0.227 0.281 0.254 0.234 0.255 0.247 0,304 0.312 0.271 0.324 0.265 0.324 0.201 0035 12
Transparency m 0.7 0.6 0.6 0.7 07 0.8 07 0.7 0.8 06 01 7
Nitrate+Nitrite mg/t.-N 0.161 0219 0125 0088 0193 0088 01944 0108 0083 0129 0158 0.158 013 0219 0068 0042 12
Kjeldahl-N mgi.-N 0.61 0.64 0.68 076 0.63 0.62 0.62 0.65 0.70 0.56 0.62 0.71 0.65 0.76 0.56 0.05 12
Fecal Caoliform MPNA0O mL 540 79 130 130 240 350 170 170 130 130 540 240 199 540 ’ 79 12
Total Cofiform MPNMOO mi, 1600 79 130 170 240 §40 170 240 130 170 540 240 243 1600 79 12
Salmonella 1/0 1 0 1 0 1} 1 1 0 1 1 1 1 8 12
Notes:

% = percent

1/0 = presence {1) or abscence (0)
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean {geometric mean for bacterla)
Max, = maximLim
Min, = minimum
SD = standard deviation
Mo, = number of observations
mL = milliiters
mg/L = milligrams per liter
mg/L-N = milligrams per liter as nitrogen
mmhos/cm = millimhos per centimeter
MPN/A00 mb. = most probable number per 100 mL
" 9" = <20 & 601" = >1600 MPNMOD mL,
%o = parts per thousand
su = standard pH units
V= volts
Source: ECT, 1998,

G-MST7ORWKLY-SWQ.WB3-050308



Table B-2. Post-Consfruciion Water Chuality Ciata

Station 7 {wWadley Pass) Station 7 {(Wadley Pass)

_Anaiyte Units Week1 Week2 Week3 Weekd Weeks Week8 Week? Week8 Weak s Week 10 Week 11 Week 12 Mean Max, Min. SD_ No.
Date 199788 1110 1117 11124 12/01 12108 12158 12122 1228 0105 0112 019 0126
Time EST 1821 0853 1450 0732 1318 0738 1218 06:40 11:40 0640 10:22 0549
River Fiow ofs 11500 12000 13800 13200 13000 14500 1580C %8000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. °C 17.41 15,70 1513 1508  14.82 13.08 13.27 1286 1334 13.94 1491 13.60 14.48 1711 12.96 128 12
Spec. Cond, mmhosfcm 0.158 0.164 0.132 0.137 0.164 0.118 0.105 0.080 0.085 0.089 0.115 0.109 0.122 0.164  0.085 0.028 12
Salinity %o 0.03 003 0.02 0.02 0.03 0.0 0.00 0.00 0.00 0.00 o 0.00 0.01 D.03 0.00 001 12
pH sU 6,74 6.87 6.67 678 6.83 6.71 6.56 6.47 6,12 6.42 6.64 6.62 857 6.87 6.12 020 12
0o mg/. 7.08 7.09 7.73 711 7.12 7.92 8.22 7.70 791 7.21 725 7.55 7.49 822 7.06 038 12
DO Saturation % 73% 7% 76% 2% 0% 75% 8% 72% 76% 5% 1% 2% 73% 78% 70% 002 12
ORP v 0.245 0.158 0.186 0.244 0.238 0.234 0.2560 6238 0278 £.293 D.266 0.302 0.244 0.302 0.158 0039 12
Transparency m 0.4 0.4 0.6 07 0.6 08 07 08 07 06 0.8 0.4 0.1 9
Nitrate+Nitrite mg/L-N 0.194 0.245 0.148 0.160 0.247 0.100 0.151 0.142 0.087 0.150 0174 0.184 0.163 0.245 0.097 0.041 12
Kieldaht-N mgi-N 077 Q.57 066 0.63 066 062 081 0.7t 0.71 048 082 0.66 p.6é 0.81 0.48 008 12
Fecal Cofiform MPN/O0 ml 240 79 79 49 130 110 110 79 110 49 130 220 103 240 49 12
Total Coliform MPNAOOD mL 380 79 110 79 130 110 130 78 110 49 130 280 117 350 49 12
Salmonefta 110 [¢] 1 ] 0 0 1 a [ 4] 1 o 1 4 12
Notes:

% = percent

1/0 = presence (1) of abscence {0)
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arthmetlc mean {geometric mean for bacteria)
Max. = maximum
Min, = minimum
SD = standard deviation
Mo. = number of cbservations
mL = milliliters
mgiL. = milligrams per liter
mg/L-N = milllgrams per liter as nitrogen
tnrahos/em = millimhos per cenlimeter
MPNMO0 mL = most probable number per 100 mbL
4,9" = <2.0 &"1601" = >1600 MPN/100 mL
%o = parts per thousand
sU = stahdard pH units
V= volts
Spurce; ECT, 1998.

GMSTTORWKLY-5Wa WBI—050895



Table B-2. Post-Construction Water Cluality Data

Station 8 (Alligator Pass) Station 8 (Alligator Pass)

Analyle Units Weelc1 Week2 Week3 Weekd WeekS Week8 Week7 Week8 Week8 Week 10 Week 11 Week 12 Mean May. Min. SD__No.
Date 1997-98 1110 117 1424 121 1208 12M5 1222 1229 0105  01M2 OIM9 01726
Time EST 16:35 08110 1501  O7:50 1332 o758 1230 0657 11:54 06154 10:34 0606
River Flow cfs 11500 42000 13800 13200 13000 14500 1680C 18000 20800 22000 21000 21500 16425 22000 11500 g3 12
Water Temp. °C 17.08 1567 1505 1582 1484 1309 1322 1277 1316 1404 1488 1362 1444  17.05 1277 128 12
Spec. Cond. mmhosfem 0.129 0.153 0114 0129 0144 0112 0.098 0.030 0.078 0.088 0.114 0.107 0.113 0.153 0,078 0022 12
Salinity %o 0.01 0.03 0.0 om 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0,00 0.01 0.03 0.00 o1 12
pH su 6.71 6.80 6.62 68.72 8.76 671 6.53 6.45 6.10 6.42 6.63 6.66 6.54 6.80 6.10 019 N
Do mg/L, 7.12 7.06 7.73 7.08 712 7.94 8,25 7.66 7.89 7.08 7.14 7.49 7.48 825 7.06 040 12
00 Saturation Y 73% 1% 76% 1% 70% 75% 78% 72% 5% 68% 0% 72% 73% 78% 6B% 003 12
ORP v 0258 0150 0183 0236 0248 0231 0246 0230 0286 0295 0255 0.201 0243 0208 0150 0041 12
Transparency m 0.5 0.4 0.7 07 0.8 0.6 0.7 0.8 0.7 [+1:) 0.8 0.4 0.1 -]
Nitrate+NMitrite mg/L-N 0.180 0.248 0.144 0.158 0.219 0.108 0.150 0.143 0.096 0.150 0.175 0.185 0.163 0.248 0.096 0041 12
Kieldahl-N mgA-N 0.68 0.62 068 0.67 0.67 0.69 0.80 0.70 0.65 0.52 0.61 0.68 0.66 0.80 0.52 006 12
Fecal Coliferm MPN/00 mL 540 17 49 79 43 78 49 79 130 79 49 220 79 540 17 137 12
Total Coliform MPN/100 mL 840 17 49 110 79 130 79 130 130 79 79 220 99 540 17 131 12
Salmonella 10 1 1 1 1 1 1 1 1 1 1 1 1 12 12
Notes;

% = percent

1/0 = presence (1) or abscence (0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean {geometric mean for bacteria)
Max. = maximum
Min. = minimum
SD = standard deviatlon
No. = humber of abservations
mb = milllliters
rag/l.. = miligrams per liter
mg/L-N = milligrame pef liter as nitrogen
mmhos/em = millimhos per centimeter
MPNA00 mL = most probable number per 100 mL
'4.9" = <2,0 & "1601" = >1600 MPNMGO mL
% = parts per thousand
su = standard pH units
V = vilts
Source: ECT, 1998,

O-MSTTSRWKLY-SWQ.WB3-G50858



‘Table B-2. Post-Construction Water Quality Data

Station 9 {East Pass) Statlon 9 [Cast Pass)

Analyte Units Week1 Week2 Weekd Weekd WeekS Week8 Week7 Week8 Week9 Week 10 Week 11 Week 12 Mean Max, Min, 8D No.
Date 1997-98 11110 1MA7 1124 12/01 12108 1215 12022 1228 Q105 02 01119 01/26
Time EST 16114 0955 1542  08:32 1408 G8:34 1306 0742 © 1230 6738 1112 0647
River Flow ¢ls 11500 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 B33 12
Water Temp. °C 16.80 16.00 14.80 16.08 14.76 13.15 13.06 12.90 12.90 14.02 14.85 13.51 14.40 16,80 12.80 130 12
Spec. Cond., mmhosfcm 0109 04137 0100 0126 0134 G113 0097 D088 0078 0088 0114 0110 0108 0137 0078 0018 12
Salintly %o 0.00 0.02 0.00 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.1 0.02 0.00 001 12
pH By 6.64 6.89 6.51 6.72 671 6.68 6.40 6.44 6.08 6.40 6.63 6.73 6.51 6.89 5.08 0.21 12
bo mgil. 7.10 8,76 7.62 8.73 7.02 7.78 822 7.58 7.83 7.10 7.07 7.44 7.35 822 6.73 0.44 12
DO Saturation % 3% 88% 5% 68% 89% 74% 78% % T4% 68% 69% 1% 1% 8% 68% 0.03 12
ORP V' 0.256 0.150 0194 0.232 0.247 Q.227 0.240 0.222 0.290 0.275 0,246 0.355 0245 0.355 0.150 0.048 12
Transparency m 0.4 0.3 0.6 0.7 0.7 0.8 0.6 08 0.7 07 0.6 0.8 0.3 0.2 10
Nitrate-+Nitrite mgiL-N 0190 0248 0140 0458 0215 0108 0144 0146 0098 0455 0173 0.187 0.164 0248 0.098 0041 12
Kjeldahl-N mgiL-N 0.76 0.66 0.60 0.71 D.66 0.67 673 ari 0.67 0.51 D.60 0.69 0.66 0.76 0.51 0.07 12
Fecal Coliform MPNA0G ml. 350 22 49 79 79 79 130 79 49 130 110 130 31 350 22 8t 12
Total Cofiform MPN/00 mL 350 22 49 79 130 110 130 79 79 130 110 130 a6 350 22 78 12
Salmonella 10 1 1 [y} 1 1 1 1 1 1 1 0 1 10 12
Notes:

% = percent

1/0 = presence {1) of abscence {0)

°C = degrees ceislus

EST = Eastem Standard Time

m = meters

Mean = arithmetic mean (geometric mean for bacteria)

Max, = maximum

Min. = minlmum

S = standard deviation

No. = number of observations
mL = millliters

mg/L = milligrams per iiter

mg/L-N = milligrams per liter as nitrogen
mmhos/cm = mitiimhos per centimeter

MPN/A0O mL = most probable number per 100 mL
“1.8" = <2.0 & "1601" = >1600 MPNAD0 mi,

%o &= parts per thousand
su = standard pH units
V= volts

Source: ECT, 1998,

G-MSTISFWKLY-SWa.WB3-050893



Table B-2. _Post-Construction Water Quality Data

Statioh 10 {Suwannee River Control}

Station 10 (Suwannee River Control)

Analyte Unlts Week 1 Week2 Week3 Weekd Week5 Week6 Week7 Week8 Week9 Week 10 Weak 11 Week 12 Mean Max. Min. SD No.
Date 1997-98 e M7 1124 124 4208 12150 12722 1228 IS 01M2 D19 0126
Time EST 16:02 09:35 15:28 08:16 13:56 0821 t2:52 07:27 1215 07:22 11:01 06:32
River Flow cfs 11600 12000 13800 13200 13000 14500 15800 18000 20800 22000 21000 21500 16425 22000 11500 3833 12
Water Temp. °C 16.70 15.98 14,75 16.05 14.73 13.14 13.06 1283 12.88 14.03 14.83 13.49 14.38 16.70 12.86 1.28 12
Speo. Cond, mmhosfcm 0108 0.136 0.097 0.126 0.134 0113 0.098 0088  0.079 0.08¢ 0113 0.109 0.107 0.136 0.079 0017 12
Salinity %o 0.00 0.02 0.00 0.014 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.1 0.02 0.00 00t 12
pH su 6.68 6.95 6.556 8.70 6.70 6.69 6.50 6.57 8.17 6.43 6.63 6.77 6.57 6.95 6.17 a8 12
Do mg/L. 747 6.87 7.65 6.85 7.18 7.84 813 7.62 7.86 7.04 7.03 7.42 7.39 8.13 6,85 041 12
DO Saturation % 73% 69% 75% 69% 70% 74% 7% 72% 74% 68% 69% 1% 2% 1% 68% 0.03 12
ORP v 0,259 0.146 0.198 0.233 0.235 0.257 0.241 0.225 0.291 0.285 0.248 0,285 0.242 0,291 0.146 0039 12
Transparency m 0.6 0.8 07 0.7 0.8 0.8 07 07 o7 o7 0.7 08 0.5 01 10
Nitrate+Nitrite mgfL-N 0180 0248 0142 0158 0210 0107 04144 0455 0096 0152 0180 0,190 0163 0246 0086 0.040 12
Kieldahl-N mg/L-N 0.74 0.57 0.6% 0.66 0,60 Q.68 0.84 070 0,70 052 087 0.69 0.66 0.84 0.52 008 12
Fecal Coliform MPNAMGO mb 79 130 49 79 110 79 49 110 49 110 79 79 79 130 49 12
Total Coliform MPNA00 mL 130 136 48 110 130 79 79 130 49 170 110 79 97 170 49 12
Salmonella 10 1 1 1 1 1 1 1 1 1 1 1 1 12 12
Notes:

% = percent

1/0 = presence {1) or abscence (0)

°C = degrees celslus

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geometrio mean for bacteria)

Max. = maximum
Min. = minimum

8D = standard deviation
No, = number of observations

b, = miflifiters

mg/L = milligrams per liter

mgfL-N = miligrams per liter as nitrogen
mimhos/om = millimhos per centimeter

MPNM00 mL = most prababie number per 100 mL

"1.9" = «2.0 &*"1601" = >1600 MPN/M00 mL

% = parts per thousand
su = standard pH units

V = volls

Source: ECT, 1998,

G-MSTTERWKLY-SWQ Was-050888
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Table C-1. Total and Fecal Coliform MPN for Suwannee River Water Samples Collected November 6, 1996 through December 30, 1996

November 6, 1996
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 | Sta.4D E.B.
Total <20 79 350 79 540 49 130 49 70 33 540 <20
Fecal <20 79 350 79 540 49 130 49 70 33 540 <2.0
November 7, 1996
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta.7 Sta. 8 Sta.9 | Sta. 1D | Sta. 6D E. B.
Total 49 130 130 130 920 240 79 240 79 49 240 NR*
Fecal 49 130 130 130 920 240 79 240 79 49 240 NR
November §, 1996
Sta. 1 Sta. 2 Sta. 3 Sta, 4 Sta. 5 Sta.6 Sta, 7 Sta, 8 Sta.9 | Sta.10 | Sta.2D E.B.
Total 11 350 540 130 > 1,600 1,600 540 350 920 540 350 <20
Fecal 11 350 540 130 > 1,600 1,600 540 350 920 540 350 <20
November 9, 1996
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 Sta. 5D E.B.
Total 79 350 350 130 920 540 8920 170 110 110 1,600 NR
Fecal 79 350 350 130 920 540 920 170 110 110 1,600 NR
November 10, 1956
Sta.1 Sta. 2 Sta, 3 Sta, 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 Sta. 3D E. B.
Total 33 49 33 110 170 79 130 33 33 49 130 NR
Fecal 33 49 a3 110 170 79 130 33 33 33 130 NR
November 11, 1996 - Group I (Low Tide)
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta, 5 Sta. 6 Sta.7 | Sta.8 Sta.9 | Sta.10 | Sta. 3D E.B.
Total > 1,600 350 130 1,600 > 1,600 350 240 240 33 23 49 NR
Fecal > 1,600 350 130 1,600 > 1,600 350 240 240 33 23 49 NR

G-PRI98.6/APPC-TBL.DOC.i~-063098




Table C-1. Total and Fecal Coliform MPN for Suwannee River Water Samples Collected November 6, 1996 through December 30, 1996
(Continued, Page 2 of 3)

November 11, 1996 - Group II (Flood Tide)
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta.8 | Sta.9 | Sta.10 Sta. 7D E. B.
Total 23 33 23 >1,600 23 70 540 110 11 13 130 <20
Fecal 4.5 33 23 > 1,600 23 70 540 110 11 13 130 <20

November 11, 1996 - Group III (High Tide)
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 Sta. 8D E. B.

Total 170 130 a20 920 240 70 49 130 49 170 920 <20

Fecal 49 130 280 920 240 70 49 49 49 110 540 <20
November 12, 1996

Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. b Sta. 6 Sta. 7 Sta. 8 Sta. 9 Sta. 10 Sta. 10D E. B.

Total 23 920 220 920 79 350 49 79 110 33 33 <2.0

Fecal 23 920 220 920 79 350 49 79 70 33 33 <2.0
November 18, 1996

Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 Sta. 10 Sta. 1D E.B.

Total 13 920 1,600 350 >1,600 | 1,600 540 280 920 250 45 <2.0

Fecal 13 920 1,600 350 >1,600 | 1,600 540 280 920 250 45 <2.0

November 25, 1996

Sta. 1 Sta. 2 Sta. 3 Sta.4 | Sta.5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 | Sta. 10 Sta. 5D E. B.
Total 73 544 1,600 350 920 540 170 240 350 130 1,600 NR
Fecal 73 540 1,600 350 920 540 170 240 350 130 920 NR

G-PRJ98.6/APPC-TBL.DOC.2—063098



Table C-1. Total and Fecal Coliform MPN for Suwannee River Water Samples Collected November 6, 1996 through December 30, 1996
(Continued, Page 3 of 3)

December 2, 1996

Sta. 1 Sta, 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 Sta. 10 Sta. 3D E. B.

Total 130 920 350 130 350 920 540 41 170 170 240 <2.0
Fecal 130 920 350 130 350 920 540 41 170 170 240 <20
December 9, 1996
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta, 9 | Sta. 10 Sta. 9D E. B.
Total 49 920 180 540 220 350 220 350 46 49 79 NR
Fecal 49 920 180 540 220 350 220 350 46 49 79 NR
December 16, 1995
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 | Sta.6D | E.B.
Total 33 79 49 130 110 350 49 46 31 23 220 <2.0
Fecal 33 79 49 130 110 350 49 46 31 23 220 <20
December 23, 1996
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta.5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 | Sta.5D |} E.B.
Total 33 180 350 350 170 540 23 49 49 33 220 NR
Fecal 13 180 350 350 170 540 23 49 33 33 170 NR
December 30, 1996
Sta. ] Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 | Sta.2D | E.B.
Total 6.3 33 79 23 110 13 70 46 33 11 240 <2.0
Fecal 6.3 33 79 13 110 13 70 46 33 11 130 <20

Note: E.B. = equipment blank.

G-PRJ98.6/APPC-TBL.DOC.3—063098



Table C-2. Total and Fecal Coliform MPN for Suwannee River Water Sample Collected August 7, 1997

August 7, 1997 - Thursday

Sta. 2 Sta. 5 Sta. 6 Sta. 8 Sta.9 | Sta.10 | Sta.11 | Sta.12 | Sta.13 | Sta.15 | Sta. 14 | Sta. 16
Total 49 240 130 23 79 23 79 23 22 33 33 49
Fecal 49 240 130 23 79 23 79 23 22 33 17 49

G-PRI98.6/APPC-TBL.DOC.4—063098



Table C-3. Total and Fecal Coliformn MPN for Suwannee River Water Samples Collected November 10, 1997 to January 26, 1998

November 10, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta, 8 Sta.9 | Sta.10 | Sta. 8D E.B.
Total 2.0 540 920 240 1,600 1,600 350 540 350 130 540 <1.8
Fecal <18 540 920 130 1,600 540 240 540 350 79 350 <18
November 17, 1997
Sta.1 | Sta.2 | Sta.3 | Sta.4 | Sta.5 | Sta.6 | Sta7 | Sta8 | Sta9 | Sta10 | st3p | EPB
Total 4.5 540 79 350 240 79 79 17 22 130 240 NA
Fecal 2.0 540 79 350 240 79 79 17 22 130 240 NA
November 24, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 | Sta.8D E.B.
Total 2.0 130 170 170 220 130 110 49 49 46 33 <18
Fecal <18 130 130 170 170 130 79 49 49 46 33 <18
December 1, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 Sta. 10 E.B.
Total 2.0 240 220 280 540 170 79 110 79 110 220 NA
Fecal 2.0 240 170 240 540 130 49 79 79 79 110 NA
December 8, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 Sta. D E. B.
Total 2.0 540 240 240 540 240 130 79 130 130 543 <18
Fecal <18 540 220 130 540 240 130 49 79 110 350 <18
December 15, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 Sta 7D E. B.
Total 4.5 350 240 540 240 540 110 130 110 79 240 <18
Fecal 2.0 350 130 540 240 330 110 79 79 79 130 <18

G-PRJ98.6/APPC-TBL.5—063098




Table C-3.  Total and Fecal Coliform MPN for Suwannee River Water Samples Collected November 10, 1997 to January 26, 1998

(Continued, Page 2 of 3)
December 22, 1997
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 Sta. 1D E. B.
Total 2.0 540 170 240 920 170 170 79 130 79 2.0 NA
Fecal 2.0 540 170 240 920 170 110 49 130 49 <18 NA

December 29, 1997

Sta. 1 Sta. 2 Sta.3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 | Sta. 10 Sta. 9D E.B.

Total 4.5 540 170 350 240 350 79 130 79 130 110 <1.8
Fecal 2.0 540 170 350 240 170 79 79 79 - 110 110 <18
January 5, 1998
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta,9 | Sta.10 | Sta.6D | E.B.
Total 45 920 240 240 540 130 110 130 79 49 110 NA
Fecal 20 920 240 130 540 130 110 130 49 49 79 NA
January 12, 1998
Sta. 1 Sta. 2 Sta.3 Sta. 4 Sta. b Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 Sta. 8D E. B.
Total <18 540 220 540 430 170 49 79 130 170 79 <18
Fecal <1.8 350 220 540 350 130 49 79 130 110 79 <18
January 19, 1998
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 Sta. 6D E.B.
Total 2.0 240 170 280 240 540 130 79 110 110 1,600 NA
Fecal 20 240 170 280 240 540 130 49 110 79 920 NA

G-PRI9B.6/APPC-TBL.6—0630598




Table C-3.  Total and Fecal Coliform MPN for Suwannee River Water Samples Collected Navember 10, 1997 to January 26, 1998

(Continued, Page 3 of 3)
January 26, 1998
Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 Sta. 2D E. B.
Total <1.8 540 130 920 540 240 280 220 130 79 350 <1.8
Fecal <1.8 350 130 540 540 240 220 220 130 79 350 <1.8

Note: E.B. = equipment blank.

G-PRI98.6/APPC-TBL. DOC.7—063098



Table C-4. Indication of Salmonella Presence for Suwannee River Water Samples Collected November 6, 1996 through December 30, 1996.

Sta. 1 Sta, 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta. 10 | Dupl E.B. | Total

+/Date
Nov. 6, 1996 No No No No No Yes No Yes Yes Yes No No 4
Nov. 7, 1996 No No No No Yes Yes No Yes Yes Yes Yes No 5
Nov. 8, 1996 No No No No Yes Yes No Yes Yes Yes No No 5
Nov. 9, 1996 No No No No No No No Yes Yes Yes No No 3
Nov. 10, 1996 No No No No No No No Yes Yes Yes No No 3
Nov. 13,96 - Group I No No No No Yes Yes No Yes Yes Yes No No |5
Nov. 11,96 - Group II No No No No No No No Yes Yes Yes No No {3
Nov. 11,96 - Group 1II No No No No No No No Yes Yes Yes Yes No |3
Nov. 12, 1996 No No No No No No No Yes Yes Yes Yes No 3
Nov. 18, 1996 No Neo No No Yes Yes No Yes Yes Yes No No 5
Nov. 25, 1996 No No No No No No No Yes Yes Yes No No 3
Dec. 2,1996 No No No No No No No Yes Yes Yes No No 3
Dec. 9, 1996 No No No No Yes Yes No Yes Yes Yes Yes No 5
Dec. 16, 1996 Ne No No No No No No Yes Yes Yes No No 3
Dec. 23, 1996 No No No No No No No Yes Yes Yes No No |3
Dec. 30, 1996 No No No No No No No Yes Yes Yes No No 3
Total +/station 0 0 0 0 5 6 0 16 16 16

Note: E.B. = equipment blank.

G-PRJ98.6/APPC-TBL.DOC.8—063098



Table C-5. Indication of Salmonella Presence for Suwannee River Water Samples Collected August 7, 1997

Sta. 2

Gta. 5

Sta. 6

Sta. 8

Sta. 9

Sta. 10

Sta. 11

Sta. 12

Sta, 13

Sta. 14

Sta. 15

Sta. 16

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

G-PRIO8.6/APPC-TBL.DOC.9—063098




Table C-6. Salmonella Serotype by Station for Suwannee River Water Samples Collected August 7, 1997.

Sta. 2

Sta, 5

Sta. 6

Sta. 8

Sta. 9

Sta. 10

Sta. 11

Sta. 12

Sta. 13

Sta. 14

Sta. 15

Sta. 16

NS

NS

NA

Rubislaw

Hartfora

Inverness

Muenchen

Tallahassee

Rubislaw

Gaminara

NA

Javiana

NS - Not Salmonella

NA - Not Analyzed

G-PRI98.6/APPC-TBL.DOC.10—063098




Table C-7. Indication of Salmonella Presence for Suwannee River Water Samples Collected November 10, 1997 through January 26, 1998

Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta.9 | Sta.10 | DuplL E.B.
Nov. 10, 1997 No No No Yes 4 | Yes 9 | Yes 15 No Yes 27 | Yes 39 | Yes 49 | (8) Yes No
Nov. 17, 1997 No No No No No No Yes 23 | Yes 28 | Yes 40 | Yes 50 | (3)No | NoEB.
Nov. 24,1997 No Yes 1 No No No Yes 16 No Yes 29 No Yes 51 | (8) Yes No
Dec. 1, 1997 No No Yes 2 | Yes 5 | Yes 10 No No Yes 30 | Yes 41 | Yes 52 | (10) Yes | NoE.B.
Dec. 8, 1997 No No No No No No No Yes 31 | Yes 42 | Yes 53 [ (2) No No
Dec. 15, 1997 No No No No Yes 11 | Yes 17 | Yes 24 | Yes 32 | Yes 43 | Yes 54 | (7) Yes No
Dec. 22, 1997 No No No Yes 6 | Yes 12 | Yes 18 No Yes 33 | Yes 44 | Yes 55 | (yNo ] NoEB.
Dec. 29, 1997 No No No No No No No Yes 34 | Yes 45 | Yes 56 | (9) Yes No
Jan. 3, 1998 No No Yes 3 | Yes 7 No Yes 19 No Yes 35 | Yes 46 | Yes 57 | (5) Yes | NoEB
Jan. 12, 1998 No No No Yes 8 No Yes 20 | Yes 25 | Yes 36 | Yes 47 §{ Yes 58 | (8) Yes No
Jan. 19, 1998 No No No No Yes 13 | Yes 21 No Yes 37 No Yes 59 | (6) Yes | NoEB.
Jan. 26,1998 No No No No Yes 14 | Yes 22 | Yes 26 | Yes 38 | Yes 48 | Yes 60 | (2) No No
Total +/Station 0 1 2 5 6 3 4 12 10 12

Note: E.B. = equipment blank.

Total
+/Date

SR N WO D W R e O

G-PRJ98.6/APPC-TBL.DOC.11—063098



Table C-8. Salmonella Serotype by Station for Suwannee River Water Samples Collected November 10, 1997 through January 26, 1998

Culture # | Sample # Station Date Serotype

1 1A 2 11/24/97 NS

2 18 2 11/24/97 NS

3 2A 3 12/1/97 NS

4 2B 3 12/1/97 NS

5 3A 3 1/5/98 NS

6 3B 3 1/5/98 NS

7 4A 4 11/10/97 Hartford

8 4B 4 11/10/97 Hartford

9 5A 4 12/5/97 Hartford
10 5B 4 12/5/97 | Muenchen
11 6A 4 12/22/97 | Muenchen
12 6B 4 12/22/97 | Muenchen
13 7A 4 1/5/98 Muenchen
14 7B 4 1/5/98 Hartford
15 8A 4 1/12/98 Muenchen
16 8B 4 1/12/98 | Muenchen
17 9A 5 11/10/97 Javiana
18 9B 5 11/10/97 | Rubislaw
19 10A 5 12/1/97 Rubislaw
20 10B 5 12/1/97 Rubislaw
21 11A 5 12/15/97 | Rubislaw
22 11B 5 12/15/97 | Rubislaw
23 12A 5 12/22/97 CC
24 12B 5 12/22/97 | Rubislaw
25 13A 5 1/19/98 CC

26 138 5 1/19/98 Rubislaw
27 14A 5 1/26/98 CC

28 14B 5 1/26/98 Rubislaw
29 15A 6 11/10/97 CC
30 15B 6 11/10/97 CC
31 16A 6 11/24/97 Hartford
32 16B 6 11/24/97 | Hartford
33 17A 6 12/15/97 | Hartford
34 17B 6 12/15/97 Hartford
35 18A 6 12/22/97 CC

36 18B 6 12/22/97 cC

37 19A 6 1/5/98 Inverness
38 198 6 1/5/98 cC
39 20A 6 1/12/98 cC

40 20B 6 1/12/98 | Hartford
41 21A 6 1/19/98 Hartford
42 21B 6 1/19/98 Hartford
43 22A 6 1/26/98 cC
44 228 6 1/26/98 Hartford
45 234 7 11/17/97 cC
46 23B 7 11/17/97 cC
47 24A 7 12/15/97 CcC
48 24B 7 12/15/97 CC

49 25A 7 1/12/98 Muenchen
50 25B 7 1/12/98 Muenchen
51 264 7 1/26/98 cC

G-PRJ98.6/APPC-TBL.DOC,12—063098



Table C-8. Salmonella Serotype by Station for Suwannee River Water Samples Collected November 10, 1997 through January 26, 1998

(Continued, Page 2 of 3)

52 26B 7 1/26/98 Muenchen
53 27A 8 11/10/97 Inverness
54 27B 8 11/10/97 Inverness
55 28A 8 11/17/97 | Rubislaw
56 28B 8 11/17/97 Inverness
57 29A 8 11/24/97 NS

58 29B 8 11/24/97 sU
59 30A 8 12/1/97 SU (AZ)
60 30B 8 12/1/97 Inverness
61 31A 8 12/8/97 Hartford
62 31B 8 12/8/97 Inverness
63 32A 8 12/15/97 Rubiglaw
64 32B 8 12/15/97 SU (AZ)
65 33A 8 12/22/97 Allandale
66 338 8 12/22/97 Rubislaw
67 34A 3 12/29/97 SU

68 34B 3 12/29/97 Inverness
69 35A 8 1/5/98 Inverness
70 358 8 1/5/98 Inverness
71 36A 8 1/12/98 SU (AZ)
72 36B & 1/12/98 Inverness
73 37A 8 1/19/98 Inverness
74 378 8 1/19/98 Rubislaw
75 38A 8 1/26/98 NS

76 38B 8 1/26/98 Hartford
77 39A 9 11/10/97 | Allandale
78 398 9 11/10/97 Allandale
79 40A, 9 11/17/97 Inverness
80 40B 9 11/17/97 Allandale

81 41A 9 12/1/97 | Hartford
82 41B 9 12/1/97 | Allandale
83 42A 9 12/8/97 | Muenchen
84 42B 9 12/8/97 | Allandale
85 43A 9 12/15/97 | Inverness
86 43B 9 12/15/97 | Inverness
87 44A 9 12/22/97 | Allandale
88 44B 9 12/22/97 BIT
89 45A 9 12/29/97 Hartford
90 458 9 12/29/97 | Inverness
91 46A 9 1/5/98 | Gaminara
92 46B 9 1/5/98 Inverness
93 47A 9 1/12/98 | Allandale
94 478 9 1/12/98 Allandale
95 48A 9 1/26/98 Hartford
96 48B 9 1/26/98 Hartford
97 49A 10 11/10/97 BIT
98 498 10 11/10/97 | Allandale
99 50A 10 11/17/97 | Montevideo
100 50B 10 11/17/97 | Montevideo
101 51A 10 11/24/97 | Allandale
102 51B 10 11/24/97 | Montevideo
103 52A 10 12/1/97 | Allandale
104 52B 10 12/1/97 BIT
105 53A 10 12/8/97 BIT
106 538 10 12/8/97 Inverness
107 54A 10 12/15/97 Hartford
108 54B 10 12/15/97 | Allandale
109 55A 10 12/22/97 | Muenchen

G-PRI98.6/APPC-TBL.DOC.13—063098




Table C-8. Salmonella Serotype by Station for Suwannee River Water Samples Collected November 10, 1997 through January 26, 1998

(Continued, Page 3 of 3)

110 55B 10 12/22/97 Inverness
111 56A 10 12/29/97 Allandale
112 56B 10 12/29/97 Hartford
113 57A 10 1/5/98 Inverness
114 57B 10 1/5/98 Allandale
115 58A 10 1/12/98 Inverness
116 58B 10 1/12/98 Montevideo
117 59A 10 1/19/98 Montevideo
118 598 10 1/19/98 Tallahassee
119 60A 10 1/26/98 Javiana
120 60B 10 1/26/98 Inverness

NS - Not Salmonella

CC - Contaminated Culture

SU - Salmonella Untypable  BIT - Broken in Transit

AZ = grizonae

G-PRI98.6/APPC-TBL.DOC.14—063098
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Table D-1. Tidal Cycle Surface Water Quality Data

Station 1 (Monitor Well) Station 1 {Monitor Well)

Analyte Units Low Flaod High Mean Max. Min. SR Ne
Date 1996 1114 1M1 1111
Time EST 08:15 13:00 17:00
Water Temperature °C 19.92 20.83 20.82 20.52 20.83 19.92 043 3
Speclific Conductance mmhos/cm 0.840 0.853 0.861 0.851 0.861 0.840 0.009 3
Salinity %o 0.40 0.41 0.41 0.407 0.410 0.400 0.005 3
Hydrogen lon Activity (pH) su 8.34 6.31 6.35 6.33 6.35 631 0.02 3
Dissolved Oxygen (DO} mgfL 374 2.35 268 292 3.74 2.35 059 3
DO Saturation ' % 41% 26% 30% 32% M1% 26% 0.06 3
Oxidation-Reduction Potential v -0.062 0.083 -0.106 -0.028 0083 -0.106 0.081 3
Transparency m —— —— — — — —ae wam—— s
Nitrogen, Nitrate+Nitrite mg/t-N 0.030 0.025 0.015 0.023 0.030 0.01% 0.006 3
Nitrogen, Total Kjeldahl mg/L-N 3.64 4.34 529 4.42 5.29 364 0.68 3
Fecal Coliform MPN/100 ml. 1601 45 49 A 1601 45 3
Total Coliform MPN/10G mL 1601 23 170 184 1601 23 3
Salmonelia 1/ o 0 ¢ 0 3
Total Suspended Sollds mg/l. 194 197 210 200 210 194 3
Total Organic Carbon mo/l. 146 236 138 17.3 236 13.8 4.4 3
Notes:

—- = dimensionjess
% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geometric for bacteria)

Max. = maximurm

Min. = minimum

SD = standard deviation

No. = number of obsetvations

mL = milliliters

mg/l. = milligrams per fiter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/100 mL = most probable number per 100 mL
"1.9" = <2.0 & *1601" = >1600 MPN/ 100 mL

%o = parts per thousand

su = standard pH units

V= volts

Source: ECT, 1997.
G-MST76RPRE-SWQ. WB3--060587



Table D-1. Tidal Cycle Surface Water Quality Data

Station 2 (Canal) Station 2 {Canal)

Analyte Units Low Flood High Mean Max, Min. SO No.
Date 1996 1111 1111 1111
Time EST 08:50 10:35 14:30
Water Temperature *C 17.85 18.60 1950 18.65 19.50 17.85 067 3
Specific Conductance mmhosfem 0460 0362 0.426 0416 0460 0362 0.041 3
Salinity %o 0.19 0.14 017 017 0.19 0.14 0.02 3
Hydrogen ioh Activity (pH) su 6.98 7.05 71.04 7.02 705 6.98 0.03 3
Dissolved Oxygen (DO) mgA. 6.36 6.75 7.00 6.70 7.00 6.36 0.26 3
DO Saturation % 67% 72% 76% 72% 76% 67% 0.04 3
Oxidatlon-Reduction Potential vV 0.159 0.096 0.141 0122 0.158 0,096 0.027 3
Transparency m 0.9 05 0.9 08 09 0.5 02 3
Nitrogen, Nitrate+Nlitrite mg/L-N 0.737 0778 0774 0.763 0.778 0.737 0.018 3
Nitrogen, Total Kjeldah| mg/L-N 0.48 163 0.58 0.90 163 0.48 052 3
Fecal Coliform MPN/100 mL 350 33 130 115 350 33 3
Total Coliform MPN/AQ0 mL 350 33 130 115 350 33 3
Salmonella 140 ¢ 0 0 4] 3
Total Suspended Solids mg/L 2 2 6 3 6 2 2 3
Total Crganic Carbon mg/L 13.2 13.1 13.2 132 13.2 131 0.0 3
Notes:

- = dlmensionless
% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = metets

Mean = arithmetic mean (geometric for bacteria)

Max. = maximum

Min. = mitimum

8D = standard deviation

Ne. = number of observallons

mL = milllliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nifrogen

mmhos{cm = milimhos per centimeter @25 °C

MPN/100 mb = most probable number per 160 mL
"1.9" = <2,0 & "1601" = >1600 MPN/ 100 mL

%o = parts per thousand

su = standard pH units

V = volts

Source; ECT, 1997.

G-MST76RPRE-SWQ.WB3--080597



Table D-1. Tidai Cycle Surface Water Quality Data

Station 3 (Canal) Station 3 (Canal)

Analyte Unils Low Fiood High Mean Max, Min. 5D Mo
Date 1996 1M 1111 1111
Time EST 07.03 10:50 14:40
Water Temperature °C 17.43 18.75 2012 18.77 20.12 17.43 1.10 3
Specillc Conductance mmhos/cm 0.555 0.332 0.405 0.431 0.555 0.332 0.093 3
Salinity %o 0.24 012 0.16 017 0.24 0.12 0.05 3
Hydrogen lon Activity (pH) su 7.01 7.08 7.06 7.04 7.06 7.01 0.02 3
Dissolved Oxygen (DO) mgfl. 599 6.76 876 650 6.76 599 036 3
DO Saturation % 62% 72% T4% 69% 74% 62% 0.05 3
Oxidation-Reduction Potential ' 0.168 0.095 0.129 0.131 0.168 0.085 0.030 3
Transparency m 0.9 1.0 0.9 09 1.0 09 0.0 3
Nitrogen, Nitrate+Nltrite ma/l-N 0.724 0.780 0771 0.762 0.790 0.724 0.028 3
Nitrogen, Total eldaht mg/lL.-N 0.52 0.4 0.49 0.47 0.52 0.41 0.05 3
Fecal Coliform MPN/100 mL 130 2 280 84 280 23 3
Total Coliform MPN/100 mi. 130 23 920 140 920 23 3
Salmonella 1/0 0 0 0 0 3
Total Suspended Solids mg/L
Total Organic Carbon mg/L
Notes:

- = dimensionless
% = percent

1/0 = presence {1) or abscence (0}

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean {geamelric for bacteria)

Max. = maximum

Min. = minimum

SD = standard deviation

No. = number of ohservations

ml = milliliters

mg/L = milligrams per liter

mg/L-N = mifligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/100 mL = most probable number per 100 mL
"1.9"=<208&"1601" = 1600 MPN/ 100 mL

%e = parts per thousand

su = standard pi units

V =volts

Source: ECT, 1997,

G-MSTTERPRE-SWQ.WB3.-060557




Table D-1. Tidal Cycle Surface Water Quality Data

Station 4 {Canal) Station 4 {Canal)

Analyte Units Low __Fiood __ High Mean  Max. Min. SD__No.
Date 1996 11111 1111 11711
Time EST 09:15 13:00 16:45
Water Temperature °C 16.92 18.32 1852 17.92 1852 16.92 0 3
Specific Conductance mmhosfcm 0.680 0.686 0.661 0.676 0.686 0.651 0.011 3
Salinlty %o 0.31 0.31 0.30 3.31 0.31 0.30 0.00 3
Hydrogen lon Activity (pH) su 6.55 6.68 6,58 6.68 6.88 6.55 0.14 3
Dissotved Oxygen (DO} my/L 5.58 5.64 5.82 57 5.62 5.58 Q.15 3
DO Saluraiion % 57% 60% 63% 60% 63% 57% 0.02 3
Oxidatlon-Reduction Potential V. 0.156 0.157 0172 0.162 0.172 0.156 0.007 3
Transparency m — — — nmn ——— emar marmw meeee
Nitrogen, Nitrate+Nitrite mg/L-N 0.342 0.349 0.365 0.352 0.365 0,342 0.010 3
Nitrogen, Total Kietdahl mgiL-N 0.70 0.68 0.80 0.73 0.80 0.68 0.05 3
Fecal Coliform MPN/A00 mi 1600 1601 920 1331 1601 920 3
Total Coliform MPNA0D mL 1600 1601 820 1331 1601 920 3
Salmonella 110 0 0 0 ¢ 3
Total Suspended Solids mg/L 3 <2 <2 1 3 0 1 3
Total Orgaruc Carbon mg/L 18.5 18.2 175 18.1 18,5 17.5 04 3
Notes:

— = dimensionless
% = percent

1/0 = presence (1) or abscence (0)

*C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geomelric for bacteria)

Max. = maximunm

Min, = minimum

SD = standard deviation

No. = number of observations

ml = milliliters

mg/L. = mifilgrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/100 mL = most probable number per 100 mL
“1.8" = <20 & "1601" = >16800 MPN/ 100 mL

%e = parts per thousand

su = standard pH units

V = yolts

Source: ECT, 1997.

G-MST76FPRE-SWQL.WB3-.060597



Table -1, Tidal Cycle Surface Water Quaily Dala

Stalion 5 (Canal) Slation § (Canal)

Anaivte Units Low _ Flood High Mean Man, Min. 5D No,
Date 1806 1111 1%441 MM
Time EST 06:37 10:20 1418
Water Temperalure £ 1771 $7.32 14.37 18.13 18.37 $7.32 (.89 3
Specific Conductance mimhos/om 431 0s12 0350 0.431 0512 035 0088 3
Balinity e 018 422 043 248 6.22 013 004 3
Hydrogan ton Activity (pH) su 6.90 6.90 .03 6.04 7.03 690 .06 3
Dlssoived Oxygen (DO} mgil 682 a.00 7.04 8.55 7.04 6.00 0.43 3
00 Saturation % 69% 52% 76% 59% 78% 62% 006 3
Oxidation-Reduction Petentjal v 0173 0.071 0117 420 8473 G.o71 0.042 3
Transparency m 0.8 0.9 a9 o8 g 08 a1 3
Nitrogen, Nitrate+Nitrite mgfL-N D732 0708 0789 0743 0789 008 D034 3
Nitrogen, Total Kstdahi mgil-N 0.39 0.57 0.51 0.43 0.87 0.38 0.07 3
Fagal Colform MPN/MDO mi. 1601 23 240 it T 1601 73 3
Total Coliform MPHN/1G0 mL 1801 23 240 07 1601 P 3
Saimonelia 140 1 0 G 1 3
Total Suspended Solids mi.
Total Organic Carbon mgil
Motes;

- ¥ dimansioriess
% = percent

1/0 = presence {1} or abscence (0}

°C = dagrees ceisius

EST = Eastern Standard Time

m = melers

Mean = arithmetic mean (geometrio for bacteria)

Max. = maximum

Min. = minimurm

D = standard deviation

No. = number of observations

mib = miilliers

mg/l = mifligrams per Her

mgi-N = milligrams per Hter as pitrogen

mmhosicm = mitirthos per centimeter @25 °C

MPNA OO mL = most prebable number per 100 ml
*4G = <2 0 & ME01" = »1600 MPN/ 100 mL

%e = parts pey thousand

su = standard pH units

V= velts

Source: ECT, 1897,

GHMSTIBRAPRE-SWQWRS- 080567



_Table B-1, _Tidal Cycle Surface Water Quality Data

Station 6 (Canal) Station 6 (Canal)

Analyte Units Low Flood High Mean Max, Min. S No.
Date 1996 11111 11/11 11M
Time EST 06:20 10:10 14:.00
Water Temperature °C 17.27 18.68 19.30 18.42 19.30 17.27 0.85 3
Specific Conductance mmhosicm 0.420 0303 0.307 0.343 0420 0303 0.054 3
Salinity %o 0.17 0.1 0.11 013 017 0.11 0.03 3
Hydrogen lon Activity {pH) su 6.67 6.90 6.93 6.82 6.93 6.67 0.12 3
Dissolved Oxygen (DO) mg/L 5.70 678 6,82 6.47 6.92 5,70 0,55 3
DO Saturation % 59% 72% 74% 68% 74% 59% 0.07 3
Oxidation-Reduction Potential \ 0.218 0.110 0.092 0.140 0.218 0.092 0.056 3
Transparency m 1.0 1.0 10 10 1.0 0.0 2
Nitrogen, Nitrate+Nitrite mg/L-N 0.543 0.788 0.804 0.712 0.804 0.543 0.118 3
Nitrogen, Total eldahl mg/l-N 0.55 0.40 0.47 0.47 0.55 0.40 0.06 3
Fecal Coliform MPNAOO mL 350 70 70 120 350 70 3
Tota! Coliform MPN/100 mL 350 70 70 120 350 70 3
Salmonella 110 1 1) o 1 3
Total Suspended Solids mgil
Total Crganic Carbon mg/L
Notes:

--- = dimensionless
% = percent

1/0 = presence (1} or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geometric for bacteria)

Max. = maximum

Min, = minimum

SD = standard deviation

No. = number of observations

mi. = mitfliters

mg/L = milligrams per liter

mg/L-N = miligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/00 mL = most probable number per 100 mL
"1.9" = <2,0 & "1601" = >1600 MPN/ 100 mL

%o = parts per thousand

su = standard pH units

V = volts

Source; ECT, 1997.

G-MSTTEFPRE-SWQ.WB3--080597



Tahle D-1, Tidal Cycle Surface VWater Quality Data

Station 7 (Wadley Pass} Station 7 (Wadley Pass)

Analyte Units Low Flood High Mean Max. Min. SD_ No.
Date 1996 1111 111 11141
Time EST 07:30 11:10 14:55
Water Temperature °C 18.73 18.76 17.10 18.20 18.76 17.10 0.78 3
Specific Condustance mmhos/cm 0.339 0.461 10.000 6600 19.000 0.339 8.768 3
Salinity %o 0.13 0.19 11.29 3.87 11.28 013 526 3
Hydregen lon Activity (pH) su 7.18 7.07 7.00 7.08 7.18 7.00 0.07 3
Dissolved Oxygen (DO) mgiL 6.96 7.05 7.99 7.33 749 6.96 0.47 3
DO Saturation % T74% 75% 88% 79% 88% 74% 0.06 3
Oxidation-Reduction Potential ' 0173 0.132 0.148 0.151 0.173 0.132 0.017 3
Transparency m 0.9 1.0 0.8 0.9 1.0 09 0¢ 3
Nitrogen, Nitrate+Nitrite mg/i-N 0.800 0.798 0.352 0.650 0.800 0.352 o021 3
Nitrogen, Total Kieldahl mgiL-N 0.38 0.38 0.38 0.38 0.38 0.38 0.00 3
Fecal Collform MPNA00 mL 240 540 48 185 540 49 3
Total Coliform MPN/00 mL 240 540 49 185 540 48 3
Saimonella 110 0 0 0 o 3
Total Suspended Sollds mg/l. 5 <2 24 10 24 0 10 3
Total Organic Carbon mgil. 12.9 142 11.2 2.8 14.2 11.2 1.2 3
Notes:

«-- = dimenslonless
% = percent

1/0 = presence (1) or abscence (0)

°C = degrees ceisius

EST = Eastern Standard Time

m = meters

Mean = arithmefic mean {geometric for bacteria)

Max, = maximum

Min. = minimum

SD = standard deviatlon

No. = number of cbservations

ml. = milliliters

mg/L. = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = millimhos per centimeler @25 °C

MPN/100 mL = most probable number per 100 ml
"1.9" = <2.0 & "1601" = >1600 MPN/ 100 mL

%0 = parts per thousand

sy = standard pH unlts

V = volts

Source: ECT, 1997,
G-MSTTBRPRE-SWQ.WES-.080597



Table D-1. Tidal Cycle Surface Water Quality Data

Station 8 (Alligator Pass)

Station 8 (Alilgator Pass)

Anaiyte Units Low Flood High Mean Max, Min, SD  No.
Date 1986 1114 1114 1M
Time EST 0755 11:30 15:20
Water Temperature °C 18.65 18.93 1830 18.63 18.83 18.30 0.26 3
Specific Conductance mmhosicm 0316 0.323 4.810 1.816 4810 0.316 2117 3
Sallnity %o 012 012 2.61 0.95 2.61 0.12 117 3
Hydrogen lon Activity (pH) su 719 71 7.34 7.20 7.34 711 0.10 3
Dissolved Oxygen (DO) mg/L 6.87 7.05 841 7.44 8.41 6.87 0.69 3
DO Saturation % 73% 75% 90% 79% 90% 73% 0.08 3
Oxidation-Reduction Potentlal \Y 0.162 0.123 0.120 0.138 0.162 0.123 0.017 3
Transparency m a7 1.0 0.8 (1 X] 1.0 0.7 0.1 3
Nitrogen, Nitrate+Nitrite mg/L-N 0.811 0817 0.725 0.784 0.817 0.725 0.042 3
Nitragen, Total Kleldahi mg/L-N 0.40 0.56 0.50 0.49 0.56 0.40 0.07 3
Fecal Coliform MPN/00 mL 240 110 49 109 240 48 3
Totat Coliform MPN/AOO mL 240 110 130 151 240 110 3
Salmonelia 140 1 1 1 3 3
Total Suspended Solids mg/L
Total Organic Carbon mg/L
Notes!

- = dimenslonless
% = percent

1/0 = presence {1) or abscence (0}

*C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geometric for bacteria)

Max, = maximum

Min, = minimum

SD = standard deviation

No, = number of cbservations

mL = milliliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/100 mL = most probable humber per 100 mL
*1.9" = «2,0 & "1601" = >1600 MPN/ 100 mlL

%. = parts per thousand

su = standard pH units

V= volls

Source: ECT, 1997.

G-MST76FPRE-SWQ.WHI--080597



Table D-1. Tidal Cycle Surface Water Quality Data

Station 9 (Easl Pass) Station 9 {Eas! Pass}

Analyte Unils Low Flood High Mean Max, Min. SD  No.
Date 1996 1111 1111 1111
Time EST 08:40 1225 16:07
Water Temperature °c 18,95 19.26 19.43 19.21 19.43 18.95 0.20 3
Specific Conductance mmhos/cm 0.291 0.291 0.297 0293 0.297 0.291 0.003 3
Salinity %o 0.10 0.10 0.10 0.10 0.10 0.0 0.00 3
Hydrogen lon Activity (pH) sy 7.09 7.09 7.26 7.14 7.26 7.09 0.08 3
Dissaolved Oxygen (DO) mg/L 6.69 6.70 6.80 6.73 6.80 6.69 0.05 3
DO Saturation % 71% 72% 73% 72% 73% 71% 0.01 3
Oxldation-Reduction Potential v 0174 0.132 0.155 0.154 0174 0.132 0.017 3
Transparency m 09 1.0 0.9 0.9 1.0 09 0.0 3
Nitrogen, Nitrate+Nitrite mg/L-N 0.817 0.819 0.838 0.825 0.838 0.817 0.009 3
Nitrogen, Total Kjeldahl mg/L-N 0.44 0.42 0.49 0.45 0.49 0.42 0.03 3
Fecal Coliform MPN/100 mL 33 11 49 26 48 11 3
Total Coliform MPN/100 mi. 33 1 48 26 49 1" 3
Salmonella 1/0 1 1 1 3 3
Totat Suspended Solids mg/L
Total Organic Carbon mg/l
Notes:

--- = dimensionless
% = percent

1/0 = presence (1) or abscence ()

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geometric for bacteria)

Max. = maximum

Min. = minimum

SD = standard deviation

No. = number of abservations

mL = millilters

mg/L = milligrams per liter

mg/L-N = milligrams per {iter as nitrogen

mmhos/cm = millimhos per centimeter @25 °C

MPN/00 ml. = most probable number per 100 mL
".8" = <2,0 & "1601* = >1600 MPN/ 100 mL

% = parts per thousand

su = standard pH units

V = volts

Source; ECT, 1997.
G-MST76RPRE-SWQ.WB3--080507



Tahle D-1. Tidal Cycle Surface \Water Quality Data

Statfon 10 (Suwannee River Control) Station 10 (Suwannee River Controf}

Analyte Units Low Flocd High Mean Max. Min. 5D No.
Date 1896 11111 1111 1M1
Tirme EST 08:20 12:10 16:50
Water Temperature °C 18.99 19.23 19.43 19.22 19.43 18.99 0.18 3
Specific Conductance mmhosfcm 0.280 0.280 0.285 0.292 0.295 0.280 0.002 3
Salinity %o 0.10 0.10 0.10 0.10 0.10 g.10 .00 3
Hydrogen lon Activity (pH) sU 711 7.1 735 7.18 7.35 7.11 0.11 3
Dissolved Oxygen (DO} mg/L 8.70 6.78 6.87 6.78 6.87 6.70 0.07 3
DO Saturation % 72% 73% 74% 73% 74% 72% 0. 3
Oxidation-Reduction Potential Vv 0.162 0.144 0135 0.147 0.162 0.135 0.011% 3
Transparency m 09 1.2 1.0 1.0 1.2 0.9 0.1 3
Nitrogen, Nitrate+Nitrite mg/L-N 0.831 0.831 0.839 0.834 0.839 0.831 0.004 3
Nitrogen, Total Kjeldahl mg/L-N 047 0.42 0.50 0.46 0.50 0.42 0.03 3
Fecal Coliform MPN/100 mL 23 13 110 32 110 13 3
Tatal Collform MPN/100 mL 23 13 170 37 170 13 3
Salmonella 1/0 1 1 1 3 3
Total Suspended Sofids mgfL. 5 <2 <2 2 5 0 2 3
Total Organic Carbon mg/l. 123 126 148 13.2 14.8 123 14 3
Notes:

--- = dimensionless
% = percent

1/0 = presence (1) or abscence {0}

°C = degrees celsius

£5T = Eastern Standard Time

m = meters

Mean = atithmetic mean (geometrlc for bacteria)

Max. = maximurm

Min. = minimeum

5D = standard deviation

No. = number of observations

mL = milkliters

mg/L. = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = milllmhos per centimeter @25 °C

MPN/100 mL = most probable number per 100 mL
".9" = «2.0 & "1601" = >1600 MPN/ 100 mL

%o = parts per thousand

su = standard pH units

V =volts

Source: ECT, 1997,
G-MST78F\PRE-SWQ WB3--080587




Table D-2. Dally Surface Water Quality Data

Station 1 (Monitor Well) Station 1 (Monitor Well)
Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min. SO No.
Date 1996 11/08 11407 11/08 11/09 1110 1M 1112
Time EST 19:18 19:12 16:16 08:55 09:30 09:15 09:30
Suwannee River Flow near Wiicox, FL cfs 8860 8250 7780 8310 8540 B8B10 ap10 8651 9310 7780 473 7
Water Temperature °C 23.00 2418 20.29 20.06 19.84 19.92 21.37 24.18 19.84 1.65 6
Specific Conductance mmhosicm 0.306 0.293 0.379 0.989 0.365 0.840 0.880 0.579 0.989 0.293 0.285 7
Sallnity Yoo 0.11 0.10 0.15 0.48 0.14 0.40 0.23 0.48 0.10 0.15 6
Hydrogen lon Activity (pH) su 6.68 6.40 6.26 6.24 6.26 6.34 6.65 6.37 6.68 6.24 017 7
Dissolved Oxygen {(DO) ma/L 1.81 2.48 258 1.99 4.70 374 2.88 4.70 1.81 1.02 6
DO Saturation % 21% 29% 28% 22% 51% 1% 32% 51% 21% 0.11 6
Oxidation-Reduction Potentlal \' -0.086 0,109 0117 0103 -0.068 -0.062 -0,019 0117 -0.109 0,093 6
Transparency m muman ———— — - — e e —_— - e ons mmmmn
Nitrogen, Nitrate+Nitrite mg/L-N <0.004 <0.004 <0.004 0.024 0.019 0.030 0.009 0.012 0.030 0.000 0.012 7
Nitrogen, Total Kjeldahl mg/L-N §5.21 4.88 14.6 14.3 7.58 3564 6.21 8.06 146 3.64 4,18 7
Fecal Coliform MPN/100 mL 19 49 11 79 33 1601 23 37 16014 1.9 7
Tofal Coliform MPN/AGO mL i9 49 1 79 23 1601 23 37 1601 1.9 7
Salmonella 1/0 0 0 0 0 0 0 0 0 7
Total Suspended Solids mg/L 370 159 288 378 386 194 258 280 386 159 85 7
_Total Organic Garbon mg/l. 15.3 17.2 206 18 17.2 14.6 12.5 16.5 20.6 12.5 24 7
Notes:
% = percent

1/0 = presence (1) or abscence {0)

°G = degrees celslus

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geo. mean for bacteria)

Max. = maximum

Min. = minimum

SD = standard devlation

No. = number of observations

mL = millititers

mg/L. = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = millimhos per centimeter

MPN/100 mL = most probable number per 100 mL
".9" = <2,0 & "1601" = >1600 MPN/1G0 mL

%0 = parts per thousand

su = standard pH units

V =volts

Source: ECT, 1967.

G-MST76FPRE-SWQ.WB3--060597




Table D-2. Daily Surface Water Quality Data

Station 2 (Canal) Station 2 (Canal)

Analyle Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min. S0 No.
Date 1996 11/06 11/07 11/08 11409 1110 111 11/12
Time EST 16:14 16:10 16:25 05:50 06:25 06:50 o710
Suwannee River Flow near Wilcox, FL ofs 8860 8250 7780 9310 8540 8810 9010 8651 9310 7780 473 7
Water Temperature °C 2358 22.04 21.89 19.62 18.33 17.85 2055 23.58 17.85 2.09 6
Specific Conductance mmhos/cm 0.320 0.357 0.612 0.719 0.645 0.460 0.449 0,509 0.719 0.320 0.140 7
Salinity %o 012 0.14 0.27 033 0.29 0.19 0.22 0.33 012 0.08 6
Hydrogen lon Activity (pH) su 7.29 7.24 713 6.87 6.83 6.98 7.32 7.05 7.32 6.83 019 7
Dissolved Oxygen (DO) mg/L 6.17 5.83 587 484 6.68 6.36 596 6.68 484 0.56 6
DO Saturation % T2% 66% 66% 52% 7% 67% 66% 72% S2% 0,07 6
Oxidation-Reduction Potentia! v 0,202 0.200 0.180 0.156 0.204 0.159 0.184 0.204 0.156 0.020 6
Transparency m 0.7 0e 09 —_— - 08 08 - 06 0.9 0.0 0.4 7
Nitragen, Nitrate+Nitrite mg/l.-N 0.646 0.628 0,572 0.561 0.658 0.737 0.771 0.663 0.771 0.561 0.072 7
Nitrogen, Total Kjeldaht mg/L-N 0.48 0.52 0.46 0.52 052 0.48 0.48 0.49 052 0.45 0.02 7
Fecal Coliform MPN/100 mb 79 130 350 350 49 350 g20 213 g20 49 7
Total Coliform MPN/100 mL 79 130 350 350 49 350 920 213 920 49 7
Salmanella 1/0 0 0 0 0 0 0 4] 1} 7
Total Suspended Solids mgil 3 6 <2 <2 6 2 <2 2 6 0 2 7
Total Organie Carbon mg/L 17.2 16.9 17.4 16,8 17.2 13.2 12 15.8 174 12.0 2.1 7
Notes:

% = percent

1/0 = presence (1) or abscence (0}
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean {(geo. mean for bacteria)
Max, = maximum
Min. = minimum
SD = standard deviation
No. = ntinber of observatlons
mlb = millliters
mg/L = milligrams per liter
mg/L-N = milligrams per liter as nitrogen
mmhes/em = millimhos per centimeter
MPN/100 mL = most probable number per 100 mL
"1.9" = <2.0 & "1601" = >1600 MPN/100 mL
%o = parts per thousand
su = gtandard pH units
V = volts
Source: ECT, 1997.

G-MSTTEF\PRE-SWQ.WB3--060597




Table D-2. BDaily Surface Water Quality Data

Station 3 (Canal) Station 3 {Canal)

Analyte Units Wed Thu Fr Sat Sun Mon Tue Mean Max, Min. 8D No.
Date 1996 11/06 11/07 11/08 11/09 1110 11111 1112
Time EST 16:30 16:25 16:45 a6;t0 06.47 07:03 07:25
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 a310 8540 8810 g010 8551 8310 7780 473 7
Waler Temperature °C 2194 2248 21.70 19.29 17.80 17.43 2011 2248 17.43 2.03 6
Specific Conductance mmhos/cm 0.305 1.021 1127 0.800 0.554 0.555 0.624 0.712 1127 0.305 0.267 7
Salinity Foo 0.1 0.50 0.55 0.38 G.24 G.24 0.34 0.55 o 0.15 6
Hydrogen Yon Activity (pH) su 7.27 7.1¢ 7.08 6.97 6.98 7.01 7.25 7.09 7.27 6.97 0.12 7
Dissoived Oxygen (DO) mg/L 593 6.14 594 5.91 7.29 5.89 6.20 7.20 591 0.49 6
DO Saturation % 67% 70% 67% 64% 76% 62% 68% 76% 62% 0.04 B
Oxidation-Reduction Potentia) \ 0173 0.205 0.210 0.163 0.195 0.168 0.186 0.210 0.163 0.018 6
Transparency m 08 0.7 0.5 - 09 0.9 0.9 08 0.9 05 0.1 6
Nitrogen, Nitrate+Nitrite mg/L-N 0.642 0.635 0.688 0.589 0.708 0.724 0.728 0.673 Q.728 0.589 0.049 7
Nitrogen, Total Kieldahl mg/L-N 0.45 0.46 0.48 0.52 0.51 052 0.48 0.49 0.52 045 0.03 7
Fecal Coliform MPN/M00 mL 350 130 540 350 33 130 220 187 540 33 7
Total Coliform MPN/100 mL 350 130 540 350 a3 130 220 187 540 33 7
Salmonella 1/0 0 0 0 0 0 0 0 0 7
Total Suspended Solids mg/l.
Total Organic Carbon may/l.
Notes:

% = percent

1/0 = prasence (1) or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geo. mean for bacteria)

Max. = maximum

Min. = minimum

SD = standard deviation

No. = number of observations

mL = milliliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = milllimhos per centimeter

MPN/100 mi. = mest probable number per 100 mL
".9" = <2.0 & "1601" = >1600 MPN/{00 mL

%, = parts per thousand

su = standard pH unils

V= volls

Source; ECT, 1897.

G-MST76FPRE-SWGQ.WB3--060597



Table D-2. Dally Surface Water Quality Data

Station 4 (Canal) Station 4 (Canal)

Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min, SD _ No.
Date 1996 11/06 1107 14/08 11/09 1110 1411 1112
Time EST 19:10 1947 19:05 0835 09:30 09:15 08:30
Suwannee River Flow near Wilcox, FL ofs 8860 8250 7780 9310 8540 8810 8010 8651 9310 1780 473 7
Water Temperature °c 2471 23.58 21.40 19.35 18.01 16.92 20.66 24.71 16.92 2.83 ]
Specific Condustance mmhos/cm 0518 0.463 0.484 0.555 0.665 0.680 0.672 0.576 0.680 0.463 0.087 7
Salinity %o 0.22 019 0.21 0.24 0.30 0.31 0.25 0.31 0.19 0.05 6
Hydrogen fon Activity (pH) sU 7.40 7.18 6.90 6.63 6.83 6.55 7.44 6.84 7.44 6.55 0.35 7
Dissolved Oxygen (DO) mg/l. 6.50 6.20 5.26 494 5.86 558 5.72 6.50 4.94 0.53 8
DO Saturation _ % 77% 72% 59% 53% 62% 57% 63% 77% 53% 0.08 6
Oxidation-Reduction Potential A 0.195 0.084 0.246 0.193 0.205 0.156 0.180 0,246 0.084 0.050 8
Transparency m NC NC NC NC NC NG NC 0.0 0.0 0.0 0.0 7
Nitrogen, Nitrate+Nitrite mg/L-N 0.262 0.324 0.368 0.314 0.339 0.342 0.393 0.335 0.393 0.262 0.039 7
Nitrogen, Total Kleldahl mg/L-N 067 063 064 3.00 0.65 0.70 1.16 1.08 3.00 063 0.81 7
Fecal Coliform MPN/100 mL 79 130 130 130 110 1600 920 224 1600 79 7
Total Coliform MPN/100 mL 79 130 130 130 110 1600 920 224 1600 78 7
Salmonella 1/0 0 0 0 0 0 Q 0 0 7
Total Suspended Solids mgfl. <2 4 7 126 4 3 5 21 128 0 43 7
Total Organic Carbon ma/L 223 20.3 20.6 29.2 18.7 18.5 17.0 211 29.2 17.0 A7 7
Notes:

% = percent

1/0 = presence (1} or abscence {0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean {geo. mean for bacteria)
Max. = maximum
Min. = minimum
SD = standard devlation
Na. = number of observations
mL = milllters
mg/L. = milligrams per liter
mg/L-N = milligrams per liter as nltrogen
mmhos/em = millimhos per centimeter
MPN/100 mL = most probable number per 100 mL
".9" = <2,0 & "1601" = >1600 MPN/100 mL
% = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1997.

G-MSTT8FPRE-SWQ.WB3--080597




Table D-2, Daily Surface Waler Quality Data

Station & (Canal) Station 5 (Canal)

Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max, Min. SD _ No,
Date 1996 11/06 14107 11/08 11/09 1110 1111 1112
Time EST 16:00 15:65 16:10 03;35 06:15 06:37 07.00
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 8810 9010 8651 9310 7780 473 T
Water Temperature *C 22.40 22.42 21.89 19.42 18.20 7.7 20.34 22.42 17.71 1.97 6
Specific Condlictance mmhos/em 0,313 0.355 2.560 0.8 0.568 0.431 0,452 0.796 2560 0.313 0.742 7
Salinity % 0.1 014 1.34 0.43 0.25 0.18 0.4 1.34 0.11 0.43 6
Hydrogen lon Activity (pH) Su 7.20 7.48 6.79 6.60 6.76 6.90 7.20 6.89 7.20 6.60 0.23 7
Dissolved Oxygen (DO} mg. 6.10 594 5.80 584 710 6.62 6.25 7.10 584 0.46 6
DO Saturation % 70% 68% 67% 63% 75% 69% 69% 75% 63% 0.04 6
Oxidation-Reduction Potential v 0.193 0.190 0.187 0.151 0.206 0,173 0.183 0.206 0.151 0.017 6
Transparency m 0.6 07 05 NC NC G6 0.9 05 0.9 0.0 0.3 7
Nitrogen, Nitrate+Nitrite mg/L-N 0.642 0.632 0.567 0571 0.688 0.732 0.755 0.655 0.755 0.567 0.068 7
Nitrogen, Total Kleldaht mg/L-N 055 0.48 0.4p 0.49 0.49 0.39 047 .48 0.55 0,39 0.04 7
Fecal Coliform MPN/100 mL 540 920 1601 920 170 1601 79 553 1601 74 7
Total Coliform MPN/400 mL 540 920 1601 920 170 1601 79 553 1601 79 7
Salmonella 1/0 0 1 1 0 0 1 0 3 7
Total Suspended Solids mgiL
Total Organic Carben mg/l
Notes:

% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geo. mean for bacteria)

Max, = maximum

Min. = minimum

SD = standard deviation

No. = number of observations

mL = milliliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhos/cm = milllmhos per centimeter

MPN/100 mt. = most probable number per 100 mL
"1.9" = <2,0 & "1601" = >1600 MPN/100 mL

% = parts per thousand

su = standard pH units

V = yelts

Source: ECT, 1997.

G-MSTTARPRE-SWQ.WE3--060597



Table D-2. Daily Surface Water Quality Data

Station 6 (Canal) Station 6 (Canal)

Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min, SD__No.
Date 1996 11/06 11/07 11/08 11/09 1110 1M1 1112
Time EST 1537 15:27 15:50 0s:18 05:50 06:20 06:57
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 8810 8010 8651 9310 7780 473 7
Water Temperature °C 22,40 22.63 21,79 19,62 18.10 17.27 20,30 2263 17.27 210 6
Speclfic Conductance mmheos/cm 0.366 0.658 0.705 0,492 0.417 ¢.420 0.377 0.491 0,705 0.366 0.127 7
Salinity %o 0.14 0.30 033 0.21 0.17 0.17 0.22 033 0.14 0.07 6
Hydrogen lon Activity (pH) su 720 6.96 6.75 6.35 6.60 6.67 7.16 6.72 7.20 6.35 0.29 7
Dissolved Oxygen (DO) mgiL 4.80 5.58 561 4.86 6.41 570 £.50 6.41 4.80 055 6
DO Saturation % 55% 64% 63% 53% 67% £9% 60% 67% 53% 0.05 B
Oxidation-Reduction Potential v 0.184 0.161 0,206 0.185 0.225 0,218 0198 0.225 0.161 0.021 6
Transparency m 0.7 09 05 0.9 0.8 0.9 05 0.2 4
Nitrogen, Nitrate+Nitrite mg/L-N 0.471 0.599 0.554 0.432 0.566 0.543 0.685 0.548 0.655 0.432 0.069 7
Nitrogen, Total Kle{daht mg/L-N 0.45 052 0.54 054 0.57 0.55 0.39 0.51 0.57 0.39 0,06 7
Fecal Coliform MPN/400 mi 49 240 1600 540 79 350 350 268 1600 49 7
Total Caliform MPN/100 ml 49 240 1600 540 79 350 350 268 1600 49 7
Salmonelia 1/0 1 1 1 0 0 1 0 4 7
Total Suspended Solids mg/L
Total Organic Carbon mg/L
Notes:

% = percent

1/0 = presence (1) or abscence (0)

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean (geo. mean for bacleria)

Max, = maximum

Min. = minimum

SD = standard deviation

Ne. = humber of ohservations

mi. = millilters

mg/t. = milligrams per liter

mg/L-N = milligrams per liter as nitrogen

mmhosfcm = millimhos per centitneter

MPN/100 mL = most probable number per 100 mL
“1.9" = <2.0 & “1601" = »1600 MPN/100 mL

%0 = paris per thousand

su = standard pH units

V = volts

Source: ECT, 1897.

G-MST78MPRE-SWQ.WB3--060597



Table D-2. Dally Surface Water Quallty Data

Station 7 (Wadley Pass) Station 7 (Wadlsy Pass)

Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min. S0 No.
Date 1996 11/06 11507 11/08 11/09 i1/10 1111 1112
Time EST 17:.02 16:45 17:00 06:30 or1G a7:30 07.40
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 8810 9010 8651 8310 7780 473 7
Water Temperature °C 21.51 22.00 21.68 20.39 19.15 18.73 2058 22.00 18.73 1.26 6
Specific Conductance mmbhos/cm 0.329 0.396 1.327 0.370 0.396 0,339 0.362 0.503 1.327 0.329 0.337 7
Salinity %o 012 0.16 0.66 014 0.16 0,16 0.23 0.66 0.12 0.19 ]
Hydrogen lon Activity (pH) su 7.42 7.36 740 7.11 7.07 7.18 7.31 7.20 742 707 013 7
Dissolved Oxygen (DO) mg/L 6.44 6.50 8.63 6.15 7.53 6.96 6.70 753 6,15 0.44 6
DO Saturation % 2% 74% 75% 68% 81% 74% T4% 81% 68% 0.04 6
Oxldatlon-Reduction Potential \'4 0.160 0.184 0.210 0.165 0.176 0173 0.178 0.210 0.160 0.016 6
Transparency m 0.8 06 0.9 0.8 08 0.9 0.6 0.1 4
Nitrogen, Nitrate+Nitrite mg/L-N 0.704 0.696 0.632 0743 0.764 0.800 0.833 0.739 0.833 0.632 0.063 7
Nitrogen, Total Kjeldahi mg/L-N 0.45 047 o.M 0.47 0.50 0.38 0.24 0.46 0.71 0.24 0.13 7
Fecal Coliform MPN/0G mL 130 79 540 920 130 240 49 186 920 49 7
Total Coliform MPN/A00 mi 130 79 540 920 130 240 49 186 820 49 7
Salmonella 140 Q 0 0 0 0 0 0 0 7
Total Suspended Solids mg/l 2 7 27 <2 <2 5 7 7 27 0 9 7
Total Organic Carbon ma/t 17.3 17.7 16.4 15.0 15.3 12.9 12.7 153 17.7 12.7 1.8 7
Notes:

% = percent

1/0 = presence (1) or abscence (0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetlc mean (geo. mean for bacteria)
Max. = maximum
Min. = minimum
SD = standard deviation
No. = number of observations
mL = milliliters
mg/l. = milligrams per liter
mg/L-N = milligrams per liter as nitrogen
mmhos/cm = millimhos per centimeter
MPN/100 ml. = most probable number per 100 mL
" Q" = <20 & "1601" = >1600 MPN/ 00 mL
% = parts per thousand
sy = standard pH units
V =volts
Source: ECT, 1997.

G-MST76RPRE-SWQ.WB3--080597




Table D-2, Dally Surface Water Quality Data

Station 8 (Alligator Pass) Station 8 (Alligator Pass)

Analyte Units Wed Thy Fri Sat Sun Mon Tue Mean Max. Min. 5D No.
Date 1996 11/08 1107 11/08 11/09 14110 1111 11112
Time EST 1715 17:10 17:20 06:47 07:30 07:55 07:50
Suwanhnee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 8810 9010 8651 9310 7780 473 7
Water Temperature °C 21.62 22.08 21.56 20.31 19.34 18.65 20.59 2208 18.65 127 6
Specific Conductance mmhos/cm 0.289 0.333 0.594 0.343 0.327 0.316 0.301 0.359 0.594 0.299 0.097 7
Salinity %o 0.11 0.12 0.27 0.13 0.12 012 0.15 0.27 0.1 0.06 6
Hvdrogen lon Activity (pH) su 7.40 7.37 7.20 7.05 7.07 7.19 7.30 7.21 7.40 7.05 0.13 7
Dissolved Oxygen (DO) mgrL 6.44 6.36 6.43 6.17 7.46 6.87 6.62 7.46 6.17 0.43 6
DO Saturation % 72% 72% 72% 68% 80% 73% 73% 80% 63% 0.04 6
Oxidatlon-Reduction Potential v 0.197 0.222 0212 0,189 0.156 0.162 0.190 0.222 0.156 0.024 6
Transparency m 0.8 05 a7 09 0.7 0.9 0.5 o1 4
Nitrogen, Nitrate+Nitrite mg/L-N 0.697 0.686 0.674 0.750 0.782 0.811 0.851 0.750 0.851 0.674 0.063 7
Nitrogen, Total Kjeldaht mg/l-N 0.57 0.48 0.53 042 0.49 0.40 0.38 0.47 0.57 0.38 0.06 7
Fecal Coliform MPN/100 mL 49 240 350 170 33 240 79 123 350 33 7
Total Coliform MPN/100 mL 49 240 350 170 33 240 79 123 350 33 7
Salmonella 110 i 1 1 1 1 1 4 7 7
Total Suspended Solids mg/L.
Total Organic Carbon mg/L
Nates;

% = percent

1/0 = presence (1) or abscence {0)
°C = degrees celsius
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean (geo. mean for bacteria)
Max, = maximum
Min. = minimum
SD = standard deviation
No. = number of observations
mk = miililiters
mg/L, = milligrams per fiter
mg/L-N = milligrams per liter as nitrogen
mmhos/cm = millimhos per centimeter
MPN/100 ml. = most probable number per 100 mL
".g" = <2.0 & "1601" = >1600 MPN/100 mL
% = parts per thousand
su = standard pH units
V= volts
Source: ECT, 1997,

G-MST76FPRE-SWQ.WR3--080597



Teble D-2. Dally Surface Water Quality Data

Station © (East Pass) Station 9 {East Pass}

Anhalyte Unils Wed Thu Fii Sat Sun Men Tue Mean Max. Min. SD  No.
Date 1996 11/06 11/07 11/08 11/09 11/10 1111 1112
Time EST 18:06 18:05 18:30 07:28 08:20 08:40 08:30
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 8810 2010 8651 9310 7780 473 7
Waler Temperature °C 21.44 21.88 21.45 2055 19.56 18.95 20.65 21.98 18.95 1.09 6
Specific Conductance mmhos/cm 0.270 0.277 0.279 0.292 0.296 0.201 0.278 0.283 0.296 0.270 0.009 7
Salinity %o 0.09 0.09 0.10 .10 0.10 0.10 0.10 0.10 0.09 0.00 6
Hydrogen lon Activity (pH) su 7.38 7.34 717 AL 7.07 7.09 733 7.20 7.38 7.07 0.12 7
Dissclved Oxygen (DO) mgil. B.41 6.16 6.24 6.09 7.45 6,69 6.51 7.45 6.09 0.47 B
DO Saturation % 72% 70% 70% 67% 81% 71% 72% B1% 67% 0.04 6
Oxidation-Reduction Potential \' 0216 0.233 0.221 0.186 0.169 0.174 0.200 0.233 0.169 0.025 6
Tranhsparency m 0.9 0.9 0.9 0.8 09 0.9 0.0 3
Nitrogen, Nitrate+Nitrite mg/l-N 0.713 0.698 0.658 0.757 0.810 0.817 0.852 0.758 0.852 0,658 0.066 7
Nitrogen, Total Kleldahl mg/L-N 0.48 0.44 0.47 0.48 0.45 0.44 0.40 0.45 0.48 0.40 0.03 7
Fecal Coliform MPN/A00 mL 70 79 920 110 33 33 70 89 920 33 7
Total Coliform MPN/100 mL 70 79 920 110 33 33 110 94 920 33 7
Salmonella 1/0 1 1 1 1 1 1 1 7 7
Total Suspended Solids maiL
Total Organic Carbon mg/L
MNotes:

% = percent

1/0 = presence (1) or abscence (0}

°C = degrees celsius

EST = Eastern Standard Time

m = meters

Mean = arithmetic mean {geo. mean for bacteria)

Max. = maximum

Min. = mintmum

SD = standard deviation

No. = number of ohservations

mi. = milliliters

mg/L = milligrams per liter

mg/L-N = milligrams per liter as nltrogen

mmhos/cm = millimhos per centimeter

MPN/00 mlL = most probable number per 100 mL
*.8" = <2.0 & "1601" = »1600 MPN/1GG mL

%o = parts per thousand

su = standard pH units

V = volts

Source: ECT, 1997.

G-MSTT6FPRE-SWQ.WB3-.080597



Table D-2. Dally Surface Water Quality Data

Station 10 (Suwannee River Control) Station 10 (Suwannee River Control)

Analyte Units Wed Thu Fri Sat Sun Mon Tue Mean Max. Min, SD__ No.
Date 1996 11/06 11407 11/08 11/09 1110 1111 1112
Time EST 1747 17.45 18:15 o712 08:05 08:20 08:10
Suwannee River Flow near Wilcox, FL cfs 8860 8250 7780 9310 8540 as10 8010 8651 8310 7780 473 7
Water Temperature *C 2140 2191 2142 2047 19.54 18.99 2062  21.91 18.99 1.06 6
Speclfic Conductance mmhosfcm 0.269 0.276 0.279 0.293 0,297 0.290 0.277 0.283 0.297 0.269 0.010 7
Salinity %o .09 0.09 0.10 0.10 0.10 0.10 010 0.10 0.09 0.00 B
Hydrogen lon Activity (pH) su 7.38 7 7.22 713 7.06 7.11 7.31 7.21 7.4 7.06 013 7
Dissalved Oxygen {DO} mg/L 6.39 6.37 6.28 6.14 7.38 6.70 6.54 738 6.14 0.41 6
DO Saturation % 72% 72% 0% 68% BO% 72% 72% 80% 68% 0.04 6
Oxidation-Reduction Potential \'4 0.205 0.226 0.208 0.170 0.187 0.162 0.193 0.226 0,162 0.022 &
Transparency m 08 08 0.8 1.0 09 1.0 08 0.1 4
Nitrogen, Nitrate+Nitrite mg/L-N 0732 0.715 0.740 0.758 0.812 0.831 0.852 0.777 0.852 0.715 0.050 7
Nitrogen, Total Kjeldah! mg/L-N 0.45 0.45 0.46 0.43 0.46 0.47 0.36 0.44 0.47 0.36 0.03 7
Fecal Coliform MPNAOO mL 33 49 540 110 33 23 33 59 540 23 7
Total Coliform MPN/100 mi 33 49 540 110 49 23 33 62 540 23 7
Salmonella 110 1 1 1 1 1 1 1 7 7
Total Suspended Solids mg/l <2 5 <2 5 5 <2 3 5 0 3 6
Total Organic Carbon me/L 17.4 16.1 16.0 18.0 147 12.3 15.8 18.0 12.3 1.8 [¢]
Notes:

% = percent

1/0 = presence (1) or abscence {C)
°C = degrees celslus
EST = Eastern Standard Time
m = meters
Mean = arithmetic mean (geo. mean for bacteria)
Max, = maximum
Min, = minimum
5D = standard deviation
No. = number of observations
mL = milfiliters
mgiL. = milligrams per liter 1
mg/L-N = milligrams per liter as nitrogen
mmhos/ctn = millimhos per cenlimeter
MPNM00 mL = most probable number per 100 mL
"1.9" = <2,0 &"1601" = >1600 MPN/100 mL
%« = parts per thousand
su = standard pH units
V = volts
Source: ECT, 1997.

G-MST78FPRE.SWQ.WB3..060597





