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1.0 Monitoring Program

The data analyzed in this report characterize Myakkahatchee Creek as alow to moderate salinity
estuarine system characterized by periods of both very low and moderately high salinities.
Direct salinity measurements, models of salinity, and the biological communities support this
characterization. The City of North Port has proposed a stepped withdrawal schedule in their
water use permit application. The withdrawal schedule will result in lower withdrawals at low
flows when the salinity models suggest creek salinities are sensitive to moderate changesin flow.
The changes predicted under the withdrawal schedule appear to be both within the range of
natural variability and within the range of tolerance of the biological communities found in
Myakkahatchee Creek. The proposed withdrawal schedule will limit the higher withdrawals to
high flow periods when the salinity models suggest the creek salinities are not very sensitive to
moderate changesin flow.

1.1 Background

The purpose of this report is to describe and analyze data collected in Myakahatchee Creek
through 2005 in support of the City of North Port’s Water Use Permit application. The primary
sources of data were the City’s Myakkahatchee Creek Hydrobiological Monitoring Program
(HBMP) and similar data collection efforts by the University of South Florida (USF), Mote
Marine Laboratory, and the Fish and Wildlife Research Institute (FWRI). The Myakkahatchee
Creek Hydrobiological Monitoring Program was initiated in July 2004 to support the City of
North Port’s efforts to renew an existing Southwest Florida Water Management District
(SWFWMD) water use permit. SWFWMD advised the City of certain types of hydrologic,
water quality, and environmental data that should be gathered in support of renewal of the water
use permit including continuous salinity data on Myakkahatchee Creek.

This report also transmits data collected by the program during the period from July 2004
through late 2005. The methods used for data collection, qualification, and validation follow a
SWFWMD approved quality assurance quality control plan (QA/QC Plan), the Tampa Bypass
Canal/Alafia River Water Supply Projects Hydrobiological Monitoring Program: Quality
Assurance and Quality Control Plan (PBS&J, 2002). The report also incorporates data collected
by the University of South Florida from May 2003 through July 2004, the Fish and Wildlife
Research Institute in 2003 and 2004, and Mote Marine Laboratory in 2004.

Myakkahatchee Creek, also known as Big Slough, flows into the Myakka River severa
kilometers upstream of the Myakka River's mouth (Figures 1.1.1 and 1.1.2). Myakkahatchee
Creek is used for water supply by the City of North Port. Approximately 4 km upstream of the
confluence of Myakkahatchee Creek and the Myakka River are two water control structures.
One impounds Myakkahatchee Creek and the other impounds the Cocoplum Waterway canal
(Figure 1.1.3). Myakkahatchee Creek downstream of the control structures is a tidally
influenced, estuarine system. The creek upstream of the control structure is a freshwater system.
The creek channel upstream of the control structure is channelized (Figure 1.1.3). The historic
creek channel remains as an open water wetland system immediately east of the channel.
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Myakkahatchee Creek downstream of the dam is a natural waterway that has been dredged and
channelized for small boat navigation. The 2 kilometers of Myakkahatchee Creek immediately
below the dam are surrounded by residential development and dominated by seawalls and other
hardened shoreline. This upper half of the creek is not as deep as the lower half (Figure 1.1.4).
A significant portion of the lower creek’s shoreline is dredge spoil from the origind
channelization. However, the northern shore of the creek’s first kilometer (at its junction with
the Myakka River) is comprised of marsh. This marsh is primarily needlerush (Juncus
romerianus), but there are narrow fringes of bulrush (Scirpus validus) along the edge of the creek
channel.

1.2 The City of North Port Monitoring Program

The current Myakkahatchee hydrobiological monitoring program can be defined in terms of four
tasks:

Task 1 — Continuous-recorder salinity monitoring

Task 2 — Monthly water column profiles and corresponding water chemistry grab samples
Task 3 — Monthly water column profiles alone

Task 4 — One-time Benthic Marcroinvertebrate sampling

The starting dates and current status of each monitoring task are:

e Continuous Salinity Monitoring (Task 1) .....cccccevvevvveereereeseeseenen. Began July 2004
e Monthly Water Column Profiles & Chemistry (Task 2) ........ccc.c..... Began Sept. 2004
e Monthly Water Column Profiles Alone (Task 3) .....ccccceveereeiierennne. Began Sept. 2004
e One-time Benthic Marcroinvertebrate sampling (Task 4).................. 2004
(sample analysis till in progress)
e Monitoring Tasks 1 through 3..........cccoeeeiieiecceseece e Ongoing
Task 1

Monthly: All Days— All Weeks
Continuousrecorder —1 station
e Collectsa minimum 1 hr intervals
0 Temperature
0 Specific Conductance
o0 Salinity (measurement unit cal culates this from Specific Conductance)
o0 Water level (water depth above sensor)
e Located on Myakkahatchee Creek at the Biscayne Drive Bridge, approximately 3.06 km
from the mouth of Myakkahatchee Creek at the Myakka River
e Maintained by PBS&J

In July 2004, two sensor-recorders were installed at fixed depths on the Biscayne Drive Bridge
over Myakkahatchee Creek. This bridge is located just downstream of the US 41 Bridge and the
Myakkahatchee's confluence with the Cocoplum Waterway (Figure 1.2.1) and approximately
3.06 km upstream of the Myakkahatchee's confluence with the Myakka River. One sensor, the
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“bottom” recorder, is suspended just above the bottom of the water column. The second “top” or
“surface” sensor is suspended just below the elevation of mean lower low water.

Task 2
Monthly - Week 1
Water Quality Grab Samples & Water Column Profiles—5 stations
o 2 Stationsin MyakkaRiver (9 & 10) — Collected by Mote
e 6 Stationsin Tidal Myakkahatchee Creek (3, 4, 5, 6, 7, 8) — Collected by Mote
o 2 Freshwater Stations (1 & 2) — Collected by City
0 Sumpter Blvd — Coocoplum Waterway
0 Appomattox Rd — Myackkahatchee Creek

Once monthly, Mote Marine Lab and the City of North Port collect water quality grab samples
and water column profiles from six locations in tidal Myakkahatchee Creek, one location in
freshwater Myakkahatchee Creek above the control structure, one location in Cocoplum Creek,
and two locations in the Myakka River. The locations of these stations relative to the junction of
Myakkahatchee Creek and the Myakka River are shown in Table 1.3.1. Water chemistry grab
samples are analyzed for the following parameters:

e Ammonium nitrogen
Chlorophyll a
Color
Nitrate-nitrite-nitrogen
Orthophosphorus
Specific conductance
Total Kjeldahl nitrogen
Total Phosphorus
Total suspended solids
Turbidity

The following parameters are recorded in the water column profile measurements:
Specific conductance

Salinity

pH

Temperature

Dissolved oxygen

Task 3
Monthly - Week 3
Water Column Profiles Only — 10 Stations
o 2 Stationsin MyakkaRiver (9 & 10) — Collected by City
e 6 Stationsin Tidal Myakkahatchee Creek (3, 4, 5, 6, 7, 8) — Collected by City
e 2 Freshwater Stations (1 & 2) — Collected by City
0 Sumpter Blvd — Coocoplum Waterway
0 Appomattox Rd — Myackkahatchee Creek
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Once monthly, the City of North Port collects water column profiles at the ten stations described
in Task 2. No water quality grab samples are collected as part of Task 3. This task occurs
approximately two weeks after the Task 2 event.

1.3 Other Data Sources
1.3.1 University of South Florida

A University of South Florida research project under the direction of Ernst Peebles sampled tidal
Myakkahatchee Creek for zooplankton from May 2003 through July 2004. This program aso
sampled the adjacent Myakka River from May 2003 through December 2004. Each sampling
event included water column profile measurements at specified locations in Myakkahatchee
Creek and the Myakka River (Table 1.3.1 and Figure 1.3.1). USF divided Myakkahatchee Creek
and Myakka River into zones in order to distribute their sampling efforts equally across the water
bodies. These sampling zones are shown as numbers within circlesin Figure 1.1.1.

Table 1.3.1. Relativelocations of North Port and USF monitoring stations by kilometers
from the mouth of Myakkahatchee Creek (river kilometer (RKm))

Station Name Approximate Myakkahatchee Creek RKm
North Port - 10 Myakka River below Myakkahatchee Creek
North Port - 9 Myakka River above Myakkahatchee Creek
North Port - 8 0.04

USF - BS1A 0.20

North Port - 7 0.72

USF - BS1B 121

North Port - 6 2.05

USF - BS2A 221

North Port - 5 2.86

USF - BS2B 3.06

North Port - Biscayne Dr. Continuous
Recorder 3.06

North Port - 4 3.58

North Port - 3 3.98

North Port - 2 above Cocoplum control structure
North Port - 1 above Myakkahatchee control structure

1.3.2 Fish and Wildlife Research Institute

From May 2003 to December 2004 the FWRI Fisheries Independent Monitoring Program (FIM)
conducted surveys on the Myakka River and Myakkahatchee Creek. FIM used seines and trawls
to sample the juvenile and small fish populations of the rivers. Trawls sample populations in the
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deeper, channelized habitat of the river, while seines sample the shallower shoreline habitats.
Peebles et al. (2005) presents a more thorough discussion of the results of this study. The
following basic findings are limited to the portion of the Myakka River adjacent to
Myakkahatchee Creek and Myakkahatchee Creek itself.

1.3.3 Mote Marine Laboratory

Mote Marine Laboratory conducted a single dry season sampling event in June 2004 along a
prescribed length of the Myakka River and Myakkahatchee Creek (Mote 2005). Mote collected
two sediment core samples and two sweep net samples at four locations within the 4 kilometer-
long creek (Figure 1.3.1).
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2.0 Data Review and Analysis

2.1 City of North Port and USF Results
2.1.1 Observed Salinity and Flow

This section summarizes data collected from Myakkahatchee Creek by USF and the City of
North Port Hydrobiological Monitoring Program May 2003 through December 2005. In
addition, this report attempts to graphically compare measured salinities, dissolved oxygen
concentrations, and chlorophyll a concentrations to corresponding flows in Myakkahatchee
Creek. A seriesof graphs were prepared in order to summarize available data and relate specific
parameters to flow.

Figures 2.1.1 through 2.1.3 show monthly statistics for salinity at the continuous recorder station
(RKm 3.06) during the period of record. Figures 2.1.4 and 2.1.5 show statistics for salinity and
dissolved oxygen (water column bottom) for the period of record at the USF and City of North
Port monitoring stations listed in Table 1.3.1. A time-series of surface sdinities at all stations
from May 2003 through December 2005 is shown in Figure 2.1.6. Salinity values measured
during the USF study during the spring of 2004 were the highest observed. Thiswas likely dueto
climatic conditions as the spring of 2004 was fairly dry.

Figure 2.1.7 shows the same time series for the North Port HBMP period of record (2004 —
2005) emphasizing the relationship between surface salinity observed at the continuous recorder
and salinities measured at the sampling stations. Figure 2.1.8 shows a time series of salinities at
the USF stations from 2003 through 2004. Figures 2.1.9 through 2.1.11 are the bottom salinity
time series that correspond to Figures 2.1.6 through 2.1.8. Again, the salinity values measured
by USF during the spring of 2004 were the highest observed. Myakkahatchee Creek flows for
June 2001 through January 2006 are shown in Figure 2.1.12. These flows are calculated from
the USGS flow gage at Tropicaire. When flows were between 0 and 50 cfs at Tropicaire, a
regression equation (new flow = 7.2 + 1.6157*USGS) was utilized to adjust for the ungaged
inflow downstream (including Snover Waterway). If the flow was greater than 50 cfs, then the
gaged USGS Tropicaire flows were used. This “adjusted” flow was utilized in al subsequent
figures.

Flow versus surface salinity at each of the USF and North Port monitoring stations is shown in
Figure 2.1.13. Because there are few water column profile data points when flows were above
100 cfs, flow versus surface salinity for flows less than 100 cfs is shown in Figure 2.1.14a.
Flows above 100 cfs also tend to result in very low salinities throughout Myakkahatchee Creek.
Flows above 200 cfs amost always result in salinities less than 1 PSU throughout
Myakkahatchee Creek. Figures 2.1.14b, 2.1.14c, and 2.1.14d show surface salinity versus flows
less than 100 cfs for selected stations.

Figures 2.1.15a through 2.1.15d repeat the Figure 2.1.14 series showing only salinities versus
flows less than 50 cfs. Figures 2.1.16, 17a, 17b, 17c, 17d, 18a, 18b, 18c, and 18d repeat the
series of Figures 2.1.13 through 2.1.15 for bottom salinity in place of surface salinity. Figures
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2.1.19 through 2.1.24 show flow versus dissolved oxygen at the monitoring stations in
Myakkahatchee Creek.

2.1.2 Regressions of Salinity and Flow

The characteristics of Figure 2.1.14a suggested a relationship between surface salinity and flow.
Regressions were performed using surface and bottom salinity with all flows, flows less than 100
cfs, flows less than 80 cfs, and flows less than 50 cfs. These regressions predicted the low
salinities observed at high flows well. These models did not perform as well when predicting
salinity at lower flows. This may be an effect of increasing, longitudinal salinity gradation in
Myakkahatchee Creek at lower flows. At high flows, the creek is nearly fresh water and the
difference in salinity between the uppermost stations and the lower most stationsis small.

2.1.2.1 Salinity versus Same Day Flow

A simple regression was performed using StatGraphics software. All stations (North Port
stations 3 through 8, and the four USF stations) were combined and surface salinity was
regressed against same day flow. Alternative forms of nonlinear models were analyzed with
StatGraphics. Of the models fitted, the reciprocal-Y (sdinity) logarithmic-X (flow) model
yielded the highest R-squared value with 84.13%. The model (Figure 2.1.25) was highly
significant (p=0.0000) and is given by the equation Salinity = 1/(-4.47937 + 1.89075* In(Flow)).
The greatest differences between the observed values and those predicted by the model (Figure
2.1.26) occur at the lowest levels of flow (~10 cfs or less).

Bottom salinity and same day flow were also regressed using the reciprocal-Y (salinity)
logarithmic X (flow) model (see Figures 2.1.27 and 2.1.28). The regression was also significant
(p=0.0000) and had an R-sgquared value of 76.44%. As with the surface salinity model, the
largest residuals occurred as the lowest levels of flow.

Regressions of bottom and surface salinity were performed using same day flows less than or
equal to 100 cfs (Figures 2.1.29 through 2.1.31). The regression, Salinity = 1/(-3.91477 +
1.6288*In(flow)), for bottom salinity was significant (p=0.0000, R-squared=52.23%). The
regression, Salinity = 1/(-3.75727 + 1.65922*In(flow)), for surface salinity was significant
(p=0.0000, R-squared=59.87%). An alternative s-curve model (Salinity = exp(-1.43732 +
31.0643/flow) yielded a slightly higher R-squared value of 63.32% (p=0.0000).

Regressions of bottom and surface salinity were also performed using same day flows less than
or equal to 80 cfs (Figures 2.1.32 and 2.1.33). The regression, Salinity = 1/(-3.47258 +
1.56297*In(flow)), for surface salinity was significant (p=0.0000, R-squared=56.36%). An
aternative s-curve model (Salinity = exp(-1.385672 + 30.3407/flow) yielded a dlightly higher R-
squared value of 59.64% (p=0.0000). There was no significant regression between bottom
salinity and flow for flows less than 80 cfs.

Regressions of surface salinity were performed using same day flows less than or equal to 50 cfs
(Figures 2.1.34 and 2.1.35). The regression, Salinity = 1/(-2.36806 + 1.15867*In(flow)), for
surface salinity was significant (p=0.0000, R-squared=33.65%). An alternative square root-Y

PBS‘J 7 Myakkahatchee Data Report
‘ April 2006



reciprocal-X model (Salinity = (0.216479 + 20.6981/flow)"2) yielded a dlightly higher R-
sgquared value of 46.32% (p=0.0000).

All of the above regressions had some problems with lack of homoscedasticity in the residuals.
However, part of thisis likely due to using values for multiple stations which likely experience
different salinity regimes for a given flow.

2.1.2.2 Salinity versus Previous Day Flow

In order to investigate the relationship of flow to previous day’s salinity, surface salinity was
regressed against flow with a 1 day lag (thus salinity was modeled against the previous day’'s
flow). Of the models fitted, the reciprocal-Y (salinity) logarithmic-X (flow) model yielded the
highest R-squared value with 85.77%. The model (Figure 2.1.36) was highly significant
(p=0.0000) and is given by the equation Salinity = 1/(-4.90855 + 2.01787*In(Flow)). The
greatest differences between the observed values and those predicted by the model (Figure
2.1.37) occur at the lowest levels of flow (~10 cfs or less).

Bottom salinity and one previous day flow were also regressed using the reciprocal-Y (salinity)
logarithmic X (flow) model (see Figures 2.1.38 and 2.1.39). The regression (Salinity = 1/(-
5.02077 + 1.98077*In(flow))) was also significant (p=0.0000) and had an R-squared value of
79.62%. As with the surface salinity model, the largest residuals occurred as the lowest levels of
flow.

Regressions of bottom and surface salinity and previous days flow were again performed using
flows less than or equal to 100 cfs. The regression, Salinity = 1/(-3.50041 + 1.56182* In(flow)),
for surface salinity was significant (p=0.0000, R-squared=58.86%). An alternative s-curve
model (Salinity = exp(-1.37868 + 30.3526/flow)) yielded a dightly higher R-squared value of
62.36% (p=0.0000) (Figures 2.1.40 and 2.1.41). The regression, Salinity = 1/(-3.56225 +
1.49472*In(flow)), for bottom salinity was significant (p=0.0000, R-sguared=49.60%). An
aternative Reciprocal-Y model (Salinity = 1/(-0.292047 + 0.0481321*flow)) yielded a dlightly
higher R-squared value of 56.12% (p=0.0000) (Figures 2.1.42 and 2.1.43).

2.1.2.3. Predicted Salinity from Same Day Flow Regressions

Two of the regressions for same day flow were used to investigate what predicted increases in
surface and bottom salinities would be expected if withdrawals were increased to those in the
proposed withdrawal schedule Surface salinities were predicted using the regression equation:
Salinity = 1/(— 447937 + 189075 In( flow)).

Bottom salinities were predicted using the regression equation:

Salinity =1/(~ 4.470922 +1.890965* In( flow)).

To predict increases in surface and bottom salinities, actual daily withdrawals by the facility
were added back into the 2004-2005 WCS 101 flows calculated by the regression models from
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the USGS Tropicaire gage. Withdrawal corrected flows were limited to zero in order to prevent
instances where the addition of potential modeled withdrawals would have resulted in negative
flows.

The regressions did not accurately predict salinities at low flows (less than 13 cfs). When flows
were less than 13 cfs, predicted salinities were frequently nonsensical (and in fact impossible to
achieve). For this reason, salinities were only predicted for flows (minus proposed withdrawals)
greater than 13 cfs. Asaresult of this threshold, 17 percent of the 2004 through 2005 flow data
were omitted from the salinity predictions. This differs from the models used to predict salinity
changes as presented in the Modeling of Potential Salinity Impacts in Myakkahatchee Creek
Resulting from City of North Port Facility Withdrawals Appendix. For those predictions,
different regression models of continuously recorded salinity data at one location were utilized
for different levels of flow. The monthly profile data did not yield valid regressions at flows less
than 50 cfs, so no low flow regressions were available in this case.

Figure 2.1.44 illustrates the predicted increases in salinity as a result of the proposed withdrawal
schedule versus no withdrawals (again, thisis only applicable for flows greater than 13 cfs). For
this set of flows, predicted increases in salinity for both bottom and surface waters were |ess than
1 psu 90 percent or more of the time. The largest predicted increase in salinity predicted for
surface waters was 1.76 psu, while the largest predicted increase for bottom waters was 5.72 psu.
It isimportant to remember that the regressions utilized were created from one set of flow values
and salinities from ten stations along the length of the Creek. In addition, six of the stations had
samples from 2004-2005 (the same time period as the Tropicaire regressed flows) while the
remaining four stations were sampled one year prior. Nevertheless, for flows greater than 13 cfs,
relatively small changes in salinity are predicted the vast majority of the time which is in
agreement with the results outlined in the Modeling of Potential Salinity Impacts in
Myakkahatchee Creek Resulting from City of North Port Facility Withdrawals Appendix.

2.2 FWRI Results
221 Fish

The icthyofauna of Myakkahatchee Creek and the adjacent Myakka River (FIM river kilometer
18.1 to 23.1) is comprised of freshwater, estuarine, and marine species. There were 75 taxa
recorded. It should be noted that this does not indicate the presence of 75 unique species because
some fish were only identifiable to genus or family. Table 2.2.1 (located at the end of this report
immediately following Section 3) describes the total catch for each taxon by gear type and zone.
The most abundant taxon by a wide margin was the bay anchovy (Anchoa mitchilli, n=44,181),
followed by silversides (Menidia spp. n=3,479), hogchoker (Trinectes maculatus, n=3,412) and
spot (Leiostomous xanthurus, n=2,647). Together these species comprised aimost 86% of the
total catch for these zones. Additionally there were 1,472 menhaden (Brevoortia spp.) caught in
these samples, 1,429 of which were caught in the upper Myakkahatchee Creek zone. Relative to
the entire sampled region of the Myakka River, menhaden abundance was concentrated in this
zone, this may indicate that the freshwater upper Myakkahatchee Creek can be important habitat
for at least one juvenile estuarine dependent species. Some true freshwater species, such as
threadfin shad (Dorosoma petenense), occurred exclusively in Myakkahatchee Creek, while
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others such as bluegill (Lepomis machrochirus) and mosquitofish (Gambusia holbrooki) were
much more abundant in Myakkahatchee Creek than in the adjacent Myakka River.
Myakkahatchee Creek has been observed to be nearly entirely freshwater, and from June through
October of 2003 Peebles et al. (2005) documented sustained freshwater throughout the creek.

There were five taxa of exotic species identified from Myakkahatchee Creek and the adjacent
Myakka River. This included three taxa of genus Tilapia. There were two species of tilapia
(exotics) (Tilapea aurea and T. melanotheron) identified from the upper portion of
Myakkahatchee Creek, and 13 individual tilapia identified only to genus from Myakkahatchee
Creek. Additionaly two armored catfish (Hoplosternum littorale), and a fish identified as a
member of the family Loricariidae (armored catfishes) were captured.

Peebles et al. (2005) found that overall abundance in the Myakka River and Myakkahatchee
Creek was generdly high in all months, with species-specific temporal variability. There were
few apparent seasonal patterns in species richness for the juvenile and adult fish populations.
Peebles et al. came to the tentative conclusion that the time periods during which withdrawals are
likely to affect the greatest number of species are during the months of May through July and
October through December. They also found that CPUE was generally higher in Myakka River
than Myakkahatchee Creek, when the entire length of each waterway was analyzed. They
attributed this to high CPUE in the Myakka River downstream of its convergence with
Myakkahatchee Creek. Further when Peebles et a divided the Myakka River into 5 km reaches,
they found that Myakkahatchee Creek had a very similar CPUE to its corresponding reach in the
Myakka River (Peebles et al, 2005; p.64), not Myakkahatchee Creek.

2.2.2 Invertebrate Populations

There were six invertebrate taxa recorded from the FIM sampling of Myakkahatchee Creek and
the adjacent Myakka River. FIM records only a select group of invertebrates, so this list is not
necessarily comprehensive in regard to the entire invertebrate catch. Table 2.2.2 (located at the
end of this report immediately following Section 3) describes the invertebrate catch for the
selected sample area by gear type and zone. The most abundant taxa by a vast margin was the
daggerblade grass shrimp (Palaemonetes pugio, n=1,162) which constituted 79% of the total
recorded invertebrate catch. The second most abundant species was the blue crab (Callinectes
sapidus, n=184). The invertebrates were heavily concentrated in the adjacent Myakka River
(over 90% of catch).

2.3 Mote Macroinvertebrate Observations

Mote Marine Laboratory collected eight sediment core samples and eight sweep net samplesin
Myakkahatchee Creek during a single dry season sampling even in June 2004. The samples
were taken at four monitoring stations (MC1 through MC4) distributed from the mouth of the
creek to near the control structures (Figure 1.3.1). Between one and 9 macroinvertebrate taxa
were collected in each of the core samples. Five to thirteen taxa were collected in each of the
sweep samples. The taxa collected are shown in Table 2.3.1. Salinity tolerances for selected
taxa are shown in Table 2.3.2. These tolerances were calculated from a long-term data set for
tributaries of Tampa Bay (PBS& J, 2002; PBS& J, In Preparation).
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The benthic macroinvertebrates collected by Mote on Myakkahatchee Creek are characteristic of
a lower salinity estuarine system that experiences occasional periods of high salinity. Most of
the organisms collected are tolerant of a wide range of salinities (Table 2.3.2). Corbicula
fluminea seems to be the exception based on Table 2.3.2, but short-term salinity tolerances of 10
to 17 PSU have been reported for Corbicula (Gainey, 1978; Evans et a., 1979). Furthermore,
only a single Corbicula organism was collected, and it was collected at the upstream-most
station near the control structures.

Most of the species collected by Mote are highly adaptable to changing estuarine environments.
The extent of this adaptability is supported by the fact that several of the species, though native
in Florida, are exotic invaders elsewhere in the world. These include Mytilopsis leucophaeta,
Neanthes succinea, Rhithropanopeus harrisi, Sreblospio benedicti, and Rangia cuneata. Rangia
cuneata (Common rangia or Marsh clam) in particular has alife history and competitive strategy
dependent upon alternating periods of both very low and moderate salinities (LaSalle and de la
Cruz, 1985). The Mote study found Rangia confined to the two upstream stations and the
highest abundances at the upstream-most station.

The distribution of the False dark mussel (Mytilopsis leucophaeta) was similar to that of Rangia
(Table3.2.1). Like Rangia, the false dark mussel is aso characteristic of lower salinity estuarine
environments, but is tolerant of higher salinities (Table 3.2.2). A striking trend in the M ote study
is the absence of more freshwater species in the upper Myakkahatchee and the absence of
freshwater tolerant species like Rangia and False dark mussel in the lower Myakkahatchee. This
is further evidence that Myakkahatchee Creek is characterized by periods of both low and
moderate salinities.
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Table 2.2.1 Total fish catch by gear in Myakkahatchee Creek, May 2003 - Dec 2004.

Number
Sum
Zone
Adjacent L ower Upper
Myakka | Myakkahatchee | Myakkahatchee
Scientificname Gear_Type
Adinia xenica 21-m Boat Seine 6
Ameiurus catus 6.1-m Otter Trawl 4
Anchoa hepsetus 21-m Boat Seine 10
Anchoa mitchilli 21-m Boat Seine 27987 7083 4747
6.1-m Otter Trawl 1366 490 2508
Archosar gus praobatocephalus| 21-m Boat Seine 1
6.1-m Otter Trawl 1
Ariusfelis 6.1-m Otter Trawl 3 2
Bagre marinus 6.1-m Otter Trawl 1
Bairdiella chrysoura 21-m Boat Seine 6
6.1-m Otter Trawl 7 1
Bathygobius sopor ator 6.1-m Otter Trawl 2
Brevoortia spp. 21-m Boat Seine 32 11 1429
Centropomus undecimalis 21-m Boat Seine 5
6.1-m Otter Trawl 1
Cichlidae spp. 21-m Boat Seine 1
Cynoscion arenarius 21-m Boat Seine 12
6.1-m Otter Trawl 144 184 22
Cynoscion nebulosus 21-m Boat Seine 20 2 1
6.1-m Otter Trawl 2
Cyprinodon variegatus 21-m Boat Seine 3 1
Dasyatis sabina 21-m Boat Seine 2
6.1-m Otter Trawl 7 2
Diapterus plumieri 21-m Boat Seine 60 35 35
6.1-m Otter Trawl 21 7 5
Dorosoma petenense 21-m Boat Seine 71
6.1-m Otter Trawl 3
Elops saurus 21-m Boat Seine 1
6.1-m Otter Trawl 4 1
Enneacanthus gloriosus 21-m Boat Seine 4 4
Etheostoma fusiforme 21-m Boat Seine 7 3
Eucinostomus harengulus 21-m Boat Seine 92 56 3

(Continued)




Table2.2.1. Continued.

Number
Sum
Zone
Adjacent L ower Upper
Myakka | Myakkahatchee | Myakkahatchee
Scientificname Gear_Type
Eucinostomus spp. 21-m Boat Seine 638 157 63
6.1-m Otter Trawl 6 28 2
Fundulus chrysotus 21-m Boat Seine 2
Fundulus confluentus 21-m Boat Seine 6
Fundulus grandis 21-m Boat Seine 61 10
Fundulus seminalis 21-m Boat Seine 9 35 109
6.1-m Otter Trawl 1
Gambusia holbr ooki 21-m Boat Seine 266 816 1040
Gobiesox strumosus 21-m Boat Seine 1
Gobiidae spp. 6.1-m Otter Trawl 1
Gobiosoma bosc 21-m Boat Seine 38 13 45
6.1-m Otter Trawl 1 3 1
Gobiosoma robustum 21-m Boat Seine 1 1
Gobiosoma spp. 21-m Boat Seine 75 18 109
6.1-m Otter Trawl 2 1
Heterandria formosa 21-m Boat Seine 4
Hoplosternum littorale | 21-m Boat Seine 1 1
I ctalurus punctatus 21-m Boat Seine 1
6.1-m Otter Trawl 10 20 2
Jordanellafloridae 21-m Boat Seine 1 11
L abidesthes sicculus 21-m Boat Seine 3 25 252
L agodon rhomboides 21-m Boat Seine 201 35 72
6.1-m Otter Trawl 6 3
L eiostomus xanthurus 21-m Boat Seine 1441 164 570
6.1-m Otter Trawl 17 421 34
L episosteus 0sseus 21-m Boat Seine 2
6.1-m Otter Trawl 3
L episosteus platyrhincus | 21-m Boat Seine 4 1 5
6.1-m Otter Trawl 2
L epomis gulosus 21-m Boat Seine 2 5
6.1-m Otter Trawl 5

(Continued)




Table 2.2.1. Continued.

Number
Sum
Zone
Adjacent L ower Upper
Myakka | Myakkahatchee | Myakkahatchee
Scientificname Gear_Type
L epomis macr ochirus 21-m Boat Seine 4 37 132
6.1-m Otter Trawl 3 34
L epomis mar ginatus 21-m Boat Seine 16 35
L epomis microlophus 21-m Boat Seine 4 13 46
6.1-m Otter Trawl 1
L epomis punctatus 21-m Boat Seine 2
Loricariidae spp. 6.1-m Otter Trawl 1
L ucania goodei 21-m Boat Seine 4 10
Lucania parva 21-m Boat Seine 152 46 113
6.1-m Otter Trawl 3
Lutjanus griseus 21-m Boat Seine 5 1
6.1-m Otter Trawl 2
Membras martinica 21-m Boat Seine 56
Menidia spp. 21-m Boat Seine 1211 662 1603
6.1-m Otter Trawl 3
Menticirrhus americanus | 21-m Boat Seine 2
6.1-m Otter Trawl 6
Microgobius gulosus 21-m Boat Seine 137 52 60
6.1-m Otter Trawl 21 8 11
Micropterussalmoides | 21-m Boat Seine 2
Mugil cephalus 21-m Boat Seine 23 10 578
Notemigonus crysoleucas | 21-m Boat Seine 10
Notropis maculatus 21-m Boat Seine 1 13
Notropis peter soni 21-m Boat Seine 2 1 15
Oligoplites saurus 21-m Boat Seine 17 1
Poecilia latipinna 21-m Boat Seine 37 175 80
Pomoxis nigromaculatus | 21-m Boat Seine 1
Prionotustribulus 21-m Boat Seine 2
6.1-m Otter Trawl 1

(Continued)
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Table 2.2.2. Total invertebrate catch by gear in Myakkahatchee Creek, May 2003-Dec 2004.




Table 2.3.1. Frequency and distribution of the benthic macroinvertebrate taxa collected in the M ote study.

Taxon Description Frequency|Distribution among Stations

Boccardiella 8% A single organism in one sample

Corbicula fluminea Asian clam 8% A single organism in one sample at the upstream most station
Corophium sp. Scud 58%  |Evenly throughout

Edotea montosa Sowbug 25%  |At thetwo upstream stations

Exosphaeroma diminuta Sowbug 17% |StationsMC1 and MC3

Grandidierellabonnieroides |Scud 92% |Evenly throughout

Hirudinea 17% |At the two upstream stations

Hydrobiidae sp. Hydrobiid 100% |Evenly throughout

L aeonereis culveri Culver's sandworm 92%  [Throughout creek but much higher numbers upstream
Leptochela 50% |Evenly throughout

Mediomastus 8% The downsteam most station

Mesanthura floridensis 17% [The downsteam most station

Mytilopsis leucophaeta Dark false mussel 17%  |Upstream most station

Neanthes succinea Pile worm 8% Downstream most station

Nemertea sp. Ribbon worm 8% Upstream most station

Oligochaeta 33% |Evenly throughout

Osteichthyes 8% Upstream most station

Palaemonetes pugio Grass shrimp 8% The downsteam most station

Platyhel minthes 8% The downsteam most station

Polydora 8% The downsteam most station

Polydora ligni Mud worm 8% The downsteam most station

Polymesoda carolinae Carolina marsh clam 17% |Downstream two stations

Rangia cuneata Marsh clam 42%  |Upstream two stations with highest abuncance upstream
Rhithropanopeus harrisii Estuarine mud crab 42%  |Upstream three stations

Strebl ospio benedicti Spionid polychaete 67% |Upstream 3 stations

Xanthidae sp. Crabs 25%  |Downstream three stations with highest abundance upstream




Table 2.3.2. Salinity tolerenences of several taxa found in Myakahatchee Creek. Salinitiesat collection
calculated from the Alafia River/Tampa Bypass Canal HBM P 2000 - 2005 data set.

Salinity at Collection
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S| 8| 8 |8&| 8| & |E|uElat
Sls| s |s8|s|s|3|s8ls¢
Taxon Description s | 8 8 |RE|[B|8[=s|28|E8
Corbicula fluminea Asian clam 00 01 0.1 02 03] 22 169] 21 01
Corophium sp. Scud 8.7 20.6] 26.1| 286| 30.9| 313 329| 10.8] 48
Edotea montosa Sowbug 01 25 7.7 18.0] 23.9| 284| 33.0] 25.9| 16.2
Grandidierella bonnieroides |Scud 0.0 02 42 16.7{ 23.2| 27.3] 33.0] 27.1| 19.0
Hydrobiidae sp. Hydrobiid 00] 01 0.2 31| 14.1] 21.8] 33.1| 21.8] 139
Laeonereis culveri Culver's sandworm 0.0 02 0.3 6.8] 189| 24.3| 329| 24.1] 18.6
Mytilopsis leucophaeta Dark false mussel 00] 01 0.2 34| 16.3| 238| 32.7| 23.7| 16.1
Neanthes succinea Pile worm 01| 75| 154 217| 25.0f 27.4| 317| 199 9.6
Nemertea sp. Ribbon worm 00| 08 98| 20.6] 255| 29.1| 33.1| 28.4| 15.7
Polydoraligni Mud worm 01 23 9.3] 184 231 27.2| 31.7| 24.9| 138
Polymesoda carolinae Carolinamarshclam | 0.1 0.2 0.3 12| 93| 176 226 175 9.0
Rhithropanopeus harrisii Estuarine mud crab 01 0.2 12| 104] 19.0] 25.1] 30.9| 249| 17.8
Strebl ospio benedicti Spionid polychaete 0.1] 38| 100/ 19.5| 239| 275 33.1| 237 14.0
Xanthidae sp. Crabs 01 17 6.9 16.7] 253 28.4| 32.9| 26.7[ 185




Figure 1.1.1 Myakkahatchee Creek and Myakka River showing FWRI zones (FWRI).



Figure 1.1.2. Myakka (RK) and Myakkahatchee (MC) river kilometers
used in the Mote benthic macroinvertebrate sampling study (Mote, 2005).
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Figure 1.1.3. Upper Myakkahatchee Creek showing tidal and freshwater areas, historic
creekbed, control structures, and Cocoplum Waterway.
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Figure 1.1.4 Myakkahatchee Creek bathymetry (source SWFWMD).



Figure 1.2.1. HBMP continuous recorder station location.
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Figure 1.3.1. Mote monitoring station locations MC1 through MCA4.
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Figure 2.1.1. Boxplots of salinity levels recorded by the subsurface sensor.

If arrows are present on the whiskers, extreme values exceeded the scale.
PBS&J 2006 for the City of North Port
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Figure 2.1.2. Boxplots of salinity levels recorded by the bottom sensor.

If arrows are present on the whiskers, extreme values exceeded the scale.
PBS&J 2006 for the City of North Port
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Figure 2.1.3. Boxplots of salinity levels recorded by top and bottom sensors combined.

If arrows are present on the whiskers, extreme values exceeded the scale.
PBS&J 2006 for the City of North Port
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Figure 2.1.4. Box-and-whisker plots of salinity levels from profiles taken in Myakkahatchee Creek

If arrows are present on the whiskers, extreme values exceeded the scale.
PBS&J 2006 for the City of North Port
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Figure 2.1.5. Box-and-whisker plots of dissolved oxygen concentrations from profiles in Myakkahatchee Creek

If arrows are present on the whiskers, extreme values exceeded the scale.
PBS&J 2006 for the City of North Port
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Figure 2.1.6. Sub-surface Salinity at all Myakkahatchee Creek Stations.

3-8 are Northport/Mote profile stations; BS stations are USF profile stations; PBSJ is continuous recorder station.
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Figure 2.1.7. Sub-surface salinities at various Myakkahatchee Creek Stations.

Stations 3-8 are North Port/Mote profile stations and PBSJ is a continuous recorder station.
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Figure 2.1.8. Subsurface salinity at USF plankton stations.
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Figure 2.1.9. Bottom Salinity at all Myakkahatchee Creek Stations.

3-8 are Northport/Mote profile stations; BS stations are USF profile stations; PBSJ is continuous recorder station.
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Figure 2.1.10. Bottom salinities at various Myakkahatchee Creek Stations.

Stations 3-8 are North Port/Mote profile stations and PBSJ is a continuous recorder station.
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Figure 2.1.11. Bottom salinity at USF plankton stations.
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Figure 2.1.12. Adjusted Tropicaire flow for Myakkahatchee Creek.



Salinity (ppt)

14

123

10

A3 H4 A5 G A7 m8 ©BS1A ¢BS1B mBS2A ABS2B

500 1000 1500 2000 2500 3000 3500 4000 4500
Adjusted Flow (cfs)

Figure 2.1.13. Adjusted flow and sub-surface salinity from North Port/Mote and USF profile
measurements.
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Figure 2.1.14a. Adjusted flow <100 cfs and sub-surface salinity from North Port/Mote and USF
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Figure 2.1.14b. Adjusted flow < 100 cfs and sub-surface salinity from select North Port/Mote
station profile measurements.
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Figure 2.1.14c. Adjusted flow < 100 cfs and sub-surface salinity from select North Port/Mote

station profile measurements.
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Figure 2.1.14d. Adjusted flow < 100 cfs and sub-surface salinity from USF station profile
measurements.
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Figure 2.1.15a. Adjusted flow <50 cfs and sub-surface salinity from North Port/Mote and USF

Adjusted Flow (cfs)

profile measurements.
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Figure 2.1.15b. Adjusted flow <50 cfs and sub-surface salinity from select North Port/Mote
station profile measurements.
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Figure 2.1.15c. Adjusted flow <50 cfs and sub-surface salinity from select North Port/Mote
station profile measurements.
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Figure 2.1.15d. Adjusted flow <50 cfs and sub-surface salinity from USF station profile
measurements.
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Figure 2.1.16.. Adjusted flow and bottom salinity from North Port/Mote and USF profile
measurements.
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Figure 2.1.17a. Adjusted flow <100 cfs and bottom salinity from North Port/Mote and USF profile
measurements.
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Figure 2.1.17b. Adjusted flow < 100 cfs and bottom salinity from select North Port/Mote station

Adjusted Flow (cfs)

profile measurements.
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Figure 2.1.17c. Adjusted flow <100 cfs and bottom salinity from select North Port/Mote station
profile measurements.
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Figure 2.1.17d. Adjusted flow < 100 cfs and bottom salinity from USF profile measurements.
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Figure 2.1.18a. Adjusted flow <50 cfs and bottom salinity from North Port/Mote and USF profile
measurements.
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Figure 2.1.18b. Adjusted flow < 50 cfs and bottom salinity from select North Port/Mote station
profile measurements.
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Figure 2.1.18c. Adjusted flow <50 cfs and bottom salinity from select North Port/Mote station
profile measurements.
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Figure 2.1.18d. Adjusted flow < 50 cfs and bottom salinity from USF profile measurements.
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Figure 2.1.19. Sub-surface dissolved oxygen at various North Port/Mote profile stations.
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Figure 2.1.20. Adjusted flow and sub-surface dissolved oxygen from North Port/Mote profile

Adjusted Flow (cfs)

measurements.
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Figure 2.1.21. Adjusted flow < 100 cfs and sub-surface dissolved oxygen from North Port/Mote
profile measurements.
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Figure 2.1.22. Bottom dissolved oxygen at various Myakkahatchee Creek Stations.
Stations 3-8 are North Port/Mote profile stations and PBSJ is a continuous recorder station.
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Figure 2.1.23. Adjusted flow and bottom dissolved oxygen from North Port/Mote profile
measurements.
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Figure 2.1.24. Adjusted flow <100 cfs and bottom dissolved oxygen from North Port/Mote profile
measurements.
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Figure 2.1.25. Regression of surface salinity versus same day flow for all
Myakkahatchee Creek stations.
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Figure 2.1.26. Plots of observed versus predicted values and residuals
from the Salinity-Flow regression.
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Figure 2.1.27. Regression of bottom salinity versus same day flow for all
Myakkahatchee Creek stations.
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Figure 2.1.28. Plots of observed versus predicted values and residuals
from the Bottom Salinity-Flow regression.
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Figure 2.1.29. Regression of surface and bottom salinity versus same day
flow less than or equal to 100 cfs for all Myakkahatchee Creek stations.
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Figure 2.1.30. Plots of observed versus predicted values and residuals
from the Surface Salinity-Flow less than or equal to 100 cfs regression.
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Figure 2.1.31. Plots of observed versus predicted values and residuals
from the Bottom Salinity-Flow less than or equal to 100 cfs regression.
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Figure 2.1.32. Regression of surface salinity versus same day flow less
than or equal to 80 cfs for all Myakkahatchee Creek stations.
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Figure 2.1.33. Plots of observed versus predicted values and residuals
from the Surface Salinity-Flow less than or equal to 80 cfs regression.



Plot of Fitted Model
Salinity = 1/(-2.36806 + 1.15867*In(flow))

15

> |
8 o +
q) L
QO 6 2
CG L
‘-I: L
S 3¢ -
n I

O . | | | ! \7

0O 10 20 30 40 50
Adusted Tropicaire Flow

Figure 2.1.34. Regression of surface salinity versus same day flow less
than or equal to 50 cfs for all Myakkahatchee Creek stations.
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Figure 2.1.35. Plots of observed versus predicted values and residuals
from the Surface Salinity-Flow less than or equal to 50 cfs regression.
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Figure 2.1.36. Regression of surface salinity versus previous one day’s
flow for all Myakkahatchee Creek stations.
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Figure 2.1.37. Plots of observed versus predicted values and residuals
from the Surface Salinity-Prior Day’s Flow regression.
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Figure 2.1.38. Regression of bottom salinity versus previous one day’s
flow for all Myakkahatchee Creek stations.
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Figure 2.1.39. Plots of observed versus predicted values and residuals
from the Bottom Salinity-Prior Day’s Flow regression.
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Figure 2.1.40. Regression of surface salinity versus previous one day’s
flow less than 100 cfs for all Myakkahatchee Creek stations.
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Figure 2.1.41. Plots of observed versus predicted values and residuals
from the Surface Salinity-Prior Day’s Flow less than 100 cfs regression.
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Figure 2.1.42. Regression of bottom salinity versus previous one day’s
flow less than 100 cfs for all Myakkahatchee Creek stations.
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Figure 2.1.43. Plots of observed versus predicted values and residuals
from the Bottom Salinity-Prior Day’s Flow less than 100 cfs regression.



1 2 3

Predicted Increase in Salinity (psu)

Figure 2.1.44. CDF of predicted surface and bottom salinity changes (for flows > 13 cfs) due to proposed withdrawal schedule

2006 North Port HBMP Data Report (PBS&J)






